SRS R bR BE

Sino-German Training Workshop on Open Access

WA BREIER Tl F 2

Publishing Scientific Data as Linked Data

SR, (A8, (R

Zhihong SHEN, Shaopeng HE, Yanfei HOU
FERZRTEMBERF0

Computer Network Information Center, Chinese Academy of Sciences
2014/03/13

o' gm EEER
\.h HRARA R

Chinese Acaderny of Schences



Outline

1= —|
O 5=

background
O BT AEEREREE
why Linked Data?
O XEARSRMHE
publishing methods and steps
O RHTESNABERS
publishing tool and Linked Data applications
0 BES5EE

future work on data publication




background - Scientific DataBase project

[0 data sharing project SDB

O FERFRERAER "RFEERE
ImH (SDB)”

[0 Along-term mission funded by
CAS(Chinese Academy of Sciences)

[0 startedin 1986

[J mission

B (Collected multi-discipline research
data ( WEARRZFRIETUSHAIRIAEL
i)
B promoted data sharing ( {EFEIELL
=)
O data from research, data for
research
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background - Scientific DataBase project

OO0 During the period of the
eleventh Five-Year-Plan of
CAS (2006-2010)

O “+—h" Hig
B about 61 CAS
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background - Scientific Databases

[1 SDB consists of 51 databases, including ...

L 8 Resource databases L 2 Reference databases
B  (Geo-Science B  China Species
B  Biodiversity B  chemical compound
W Chemistry Q 4 Application-Oriented
B Astronomy databases
B Space Science M High Energy (ITER)
B Micro biology and virus B  Western Environment
B  Material science Research
B  FEnvironment B Ecology research
O 37 institution databases W Qinghai Lake Research
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background - Scientific Databases

[1 51 distributed web sites were set up for databases,

following a set of construction standards ( #IEME. i
8. IRSAGE )

http://www.space.csdb.cn/
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background - Scientific Databases

[1 Examples

H, 0 iy B i3
attributes of H,0->

from http://www.chemdb.csdb.cn

15 §5GPS % K,
GPS locations of a bird—=>

from http://qinghailake.csdb.cn

BAMRE
EEFR ©  water
H H e H20
N 7 NFE: 17.9994
O CASE : 7732-18-5
SRN : 149729862
Std.InChIKey : XLYOFNOQVPJJNP-UHFFFAOYSA-N
A R
BB MR
(=5 s Bz a3 E(K) K=
A -241.83 kJ/mol 298.15 g Chase, 1998
50298,15
-241.826 kJ/mol 298.15 g Cox, Wagman, et al., 1984
-285.83 kJ/mol 298.15 | Cox, Wagman, et al., 1984
-285.83 kJ/mol 298.15 | Chase, 1998
i 69.95 J/(mol*K) 298.15 | Cox, Wagman, et al., 1984
$208.1
Id 465347
Obs 1
R®S BHO07_67580
Ptt 67580
Date 2007-06-23
Record Id LATEST ARGOS LOCS
Time 15:16:04
Days Ago 652
Hrs Ago 15644.87
Latitude 36.132
Longitude 98.805
Lc94 LB
Nmess 2
Voltage

Days Dply

89


http://www.chemdb.csdb.cn/
http://qinghailake.csdb.cn/

background - problems

[1 The big problem is that ...

[1 Scientific data can be browsed easily on the Web, but can
not be easily accessed and understood by computer
programs
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background - motivation

[1 Thus we need a standard method to make distributed
scientific data
B both Accessible
B and Understandable

[1 Such a standard method includes
B an unified data representation format ( Ft—BVEIERIATET )
B an unified open access mechanism ( GE—RIEEEHENFE] )
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why Linked Data?

main features of scientific data ( RIFFZEERVIFALE )

AY

B variety of data formats ( R4 ZER RIS ZF

1% )
[0 Storage forms ( FFEIETCRVSHEME )

B structured, semi-structured, non-structured

[0 Property value types ( B ERTEAIZHENE )
B text, date, GPS location, images...
B in-born interlinked ( E1B{FEERIRELE )
[0 gene and disease ( EFSERF )
[0 Materials and chemical compounds ( ##5t=)

[ researchers, locations, objects of ecological observation
records

O ESZFEAMWNAR, HWEVE, WRER

11



why Linked Data?

[0 requirements on data representation format ( &I=Z#iEA

A WARY V4

RIETURYEEK )

1. able to represent data in different forms and formats ( @ IETZ
)

2. able to describe the links among data ( BEZRIAKEX )

3. ensure consistent understanding of names (class names, property
names...){RUESUE N B FE XAI—EU4E

4. flexible schema, easy to extend, adding a new property is very
simple ( 7iRT\ : B4ZYT & )

5. makes full use of existing description tools, esp. XML ( XJE B fmiA

FETURVAR A |, 58I 2XMLIET )
[0 CML., MathML., SMILES, ..
[0 DarwinCore

12



why Linked Data?

[0 We chose RDF as data representation format

B RDF: Resource Description Framework
http://www.w3.org/RDF

B RDF describes resources in terms of simple properties and property
values ( JBiE : JBIHE )

B itis based upon the idea of making statements about resources (in
particular web resources) in the form of subject-predicate-object

expressions
B = EB-E=TA
B eg
<#filel> <#title>  “observation data of forest carbon flux”
subject predicate object

resource property value

13


http://www.w3.org/RDF

why Linked Data?

[l RDF statements about a resource are often represented as
agraph ( RDFE : . )

B nodes: representing the resources, and their properties
values.

B arcs: representing properties of resources

< #filel >

title

observation
data of forest
carbon flux

<#tfilel> <#title> “observation data of forest carbon flux”

14



why Linked Data?

[l RDF statements about a resource are often represented as
agraph ( RDFE : . )

B nodes: representing the resources, and their properties
values.

B arcs: representing properties of resources

< #filel >

title

easy to add new

creator property
observation
data of forest Wang
carbon flux
<#filel> <#title> “observation data of forest carbon
flux”

<#filel> <#Hcreator> “Wang” 15



why Linked Data?

O RDF$%4## : Most important, RDF data model enables people to set RDF
links between data from different sources.

This is an
C #filel D RDF link #station2
is another
<QllectedAt resource

N
~
~
~
~
SO
~

title

SS
SS
~

creator

observation N
S

data of forest Wang
carbon flux QstationD

title
<t#tfilel> <#title> “observation data of forest carbdn flux”
<#filel> <#creator> “Wang” Dinghushan
<#tfilel> <#collectedAt> <#station2> forest station

<#station2> <#title> “Dinghushan forest station”
16



why Linked Data?

[l More complex RDF data example

Description of an observation in

Qinghai lake

http://qinghailake.csdb.cn/
esource/record/qghdb/investigation/889-

investigation:location investigation:investigator

investigation:date

=y investigation:object .
CENR AR nvestigation:numberOfObje ct\ http://people.csdb.cn/resource/1234
|

2004-09-10° | foaf-firstName Description of a
47 fontlast researcher in

340 [ ’/foaj PeopleDB
bird:name

bird:CommonNamebird:imageUrl h
SEKJE bird:commonName \ \
/ BRI http://.../6AT1B104-B226-41 AF-
8EFC-DD398D24057B.jpg
EPN/:

Description of the "Bar-

headed Goose“ in the
AnimalDB

http://zoology.csdb.cn/
resource/record/animal/birds/2

17



why Linked Data?

[1 After choosing the data format, we chose Linked Data as the open
access mechanism of data sources

B Tim Berners-Lee, the father of World Wide Web, coined the term
Linked Data in 2006[1].

B 4/ ZATim Berners-Leef£200652 4 Linked Data
B Connect Distributed Data across the Web

using the Web to create typed links between data from different

sources
™

NKED PEN] DATA,
On the web @ﬁ
Machine-readablé }
Non-proprie'tar)/"’"“d ,
RDF standards
Linked RDF

"YouR paTA 5 %1

1. T. Berners-Lee, "Design issues: Linked Data,” Online at http:// v v w.
w3. org/Designlssues/LinkedData. html, 2006

18



why Linked Data?

[0 Four basic principles of Linked Data
Linked Data BY “PYIREAREREN]"

1.  Use URIs as names for things
R URIs K5 FEH)

2. Use HTTP URIs so that people can look up (dereference) those names.
RFF HTTP URIs LAE/E/ AT IA B 2o 7

3. When someone looks up a URI, provide useful information.
B EIBURIAT , FEREEAYES

4.  Include links to other URIs so that they can discover more things.

EEFRME RIS E , IR EZRIEE

1. T. Berners-Lee, "Design issues: Linked Data,” Online at http://www.
w3. org/Designlssues/LinkedData. html, 2006
19



why Linked Data?

O XREXSUE
m ERRETERINWebRRZ I, XSRS ARSI L TR0k
ETFHRAA.

B Linked Data is a standard solution which is totally built on current

Web architecture, that means very little cost for upgrading SDB
project.

Web of Data

Web of Document

1. “Linking Open Data cloud diagram, by Richard Cyganiak and Anja
Jentzsch. http://lod-cloud.net/”

20



why Linked Data? - scientific data examples

Linked Life Data

B Searches and explores over RDF statements from various sources
including UniProt, PubMed, EntrezGene and 20 more...

B E3}5UniProt, PubMed, EntrezGene Z20Z2 M 8HER , 10{25%10=%=

B Performs complex SPARQL(RDF query) queries and retrieves more
than one billion RDF resources.

linked

a semantic data integration platform for the biomedical domain

Q

1. Momtchev V, Peychev D, Primov T, et al. Expanding the pathway and interaction
knowledge in linked life data[C]. In Proceedings of International Semantic Web
Challenge, 2009.

21



why Linked Data? - scientific data examples

[1 LinkedGeoData

B uses the information collected by the OpenStreetMap project
and makes it available as an RDF knowledge base according to the
Linked Data principles.

XK HﬂOpenStreetMap WERIE EFkIELinked Data RNINISE &%
/0] FHRYRDFRIIRES

= T g Search: Login >> Instances -
Edit Lukaskirche ' %] § e
Name Lukaskirche Show updates in this area amenity:
22 place_of_worship
Description L N, Properties religion: christian L
% ] denomination: i
Image P 29eq¢:. [+] highway (15) lutheran
2 [+] religion (3) 2. Club 11
Source_ref g" [+] amenity (31) amenity: nightclub
5 amenity place_of worship [ ' & o iSidve [+] denomination (3) 3. amenity: recycling
f - — ' < [+] historic (1) 4. amenity: parking
religion christian [ [#] railway (2) 5. amenity- parking
. denomination lutheran [ % Zt? H leisure (Sd) ) 6. amenity: parking
&£ +] man_made 7. amenity: recyclin
: created_b; bot ‘ yaecye g
Llnked - 1 £ ' [+] shop (4) 8. Lukas-Apotheke
] : & [+] sport ort (1) amenity: pharmacy
GeOData . LSy 1 5 [+] cuisine (1) 9. amenity: school
s g 5 } 10. amenity: parking
) 2 y ? 2 Roit(.0658550262451 11. Johanneskirche
2 g This faceted Linked Geo denomination:
Y. 2 § . 3‘3 Data browser was christian_community
| 100 rfﬁ 2 b Ukers 9%eveloped by AKSW religion: christian
NS ) g o research group. amenity: X
i %o Y & ' " 1373780,51.03104

1. Auer, Soren, Jens Lehmann, and Sebastian Hellmann. "Linkedgeodata: Addlng a spatlal
dimension to the web of data." The Semantic Web-ISWC 2009. Springer Berlin

Heidelberg, 2009. 731-746.
22



why Linked Data? - scientific data examples

O Diseasome

[ | publishes Linked Data of 4,300 disorders and disease genes [liseas [ 4] Ao onine at
linked by known disorder-gene associations for exploring all e : 87

known phenotype and disease gene associations, indicating Vs |t
the common genetic origin of many diseases =L ©

B RTR 74,3005 E ERREEUR | R i
RZERXEERR | FABIMSRRETNERER

O Linked Sensor Data

[ | the first open datasets for sensors and sensor observations,
created at Knoesis Center, and converted from weather data at ,
Mesowest. Ee———— 21
u Contains descriptions of 20 thousand weather stations and = o
160 million observations. 11eQ o | Gophi

O GeoSpecies Knowledge Base

u Publishing information on Biological Orders, Families, Species
as well as species occurrence records and related data, links to
geonames, bio2rdf, dbpedia, freebase, umbel.

L ROXTEMFS. ik, 9fh. YfHRICR. 1BXEUE.
AR Ellgeonames, bio2rdf, dbpedia, freebase, umbel 9541

1. Diseasome | Map: explore the human disease network. Dataset, interactive map and
printable poster of gene-disease relationships. http://diseasome.eu/map.html
2. http://wiki.knoesis.org/index.php/SSW_Datasets

23
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publishing methods and steps

[1 two issues should be considered in the publishing process

B [Issue #1: data items own little information
Scientific data contains many files/records which are not easy to
be found only by their own property values ( Bl==&IEICRIEE
% , (BREREEECHNENAREER AN )

B Issue #2: RDF data are structured, but most scientific data are

unstructured.
unstructured scientific data (usually exist as data files) are much

more than structured scientific data ( R T &L EEE | RIFEUE
BZHENG)

25



publishing methods and steps

[ Issue #1: data items own little information

[1 We define data in two levels
1. dataitem
2. data set: a set of data items

B Some data items have little information, but the information of
data set can help users to find them

|
W/ data set =)| metadata

o/
oo e

26



publishing methods and steps

[1 Data set metadata is described with
mixed RDF vocabularies

1.

Dublin-Core

[0 http://purl.org/dc/elements/1.1/
DC-TERMS

[0 DCMI Metadata Terms

[0 http://purl.org/dc/terms#
PRISM

[0 Publishing Requirements for Industry
Standard Metadata

[0 http://prismstandard.org/namespaces/basi
c/2.0/

Elements:

<dc:title>

<dc:subject>

<dc:source>
<dc:description>
<dc:coverage>
<dc:creator>
<dc:contributor>
<dcterms:accrualPeriodicity>
<dcterms:rightsHolder>
<prism:creationDate>
<prism:keyword>
<dc:type>
<dcterms:rights>
<prism:publicationDate>
<rdfs:label>

<prism:url>
<csdb:dqlnfo>
<csdb:sharePolicy>
<csdb:purpose>

27



publishing methods and steps

[1 An example of data set metadata:

<csdb:Database rdf:about="http://semweb.csdb.cn/csdb/resource/database/12053084">

<dc:title>ESAREKME K} < /dc:title>

<prism:publicationDate rdf:datatype="http://www.w3.org/2001/XMLSchema#dateTime">2010-12-
03T09:51:59</prism:publicationDate>

<dc:subject>HEkEl S < /dc:subject>

<rdfs:label> 3 A& KW # < /rdfs:1abel >

<prism:url>http://nsl.imde.ac.cn;http://www.mountain.csdb.cn/page/showEntity.vpage?uri=mouhazards.cata
HazardObsdata</prism:url>

<dc:source>FERIZERR) | AR </dc:source>

<dcterms:accrualPeriodicity>year</dcterms:accrualPeriodicity>

<dc:contributor>FPEFIZFRER) | A RILNEFFTuS < /dc:contributor>

<dc:type>004.01</dc:type>

<dcterms:rights>&UEFERAE VRS EHIRRHEE ST EIREREZNN | ERBRINEIRETEER.
</dcterms:rights>

<csdb:dqlnfo rdf:resource="http://semweb.csdb.cn/csdb/resource/dqinfo/31022770" />

<prism:creationDate rdf:datatype="http://www.w3.org/2001/XMLSchema#date">2009-08-
08</prism:creationDate>

<dcterms:rightsHolder rdf:resource="http://semweb.csdb.cn/csdb/resource/contact/30941721" />

<prism:keyword>jfgfaif;f&7K</prism:keyword>

<dc:description>AFIRERR P ERFHRFR) | A RNA RIS E B2 a N RO R, EKER
BIES ML RASHAER L, </dc:description>

<dc:creator>FRERIF B/ FIERREBLLI R E SIS FIFT</dc:creator>

<csdb:sharePolicy>ANEHBIRZHASE |, iERERZE(FEA. </csdb:sharePolicy>

<dc:coverage rdf:resource="http://semweb.csdb.cn/csdb/resource/coverage/17137914" />

<csdb:purpose>AEIEEERIIFKIMNE AT LISHERGRARERZHEGER | EAREBARIZAMIERA
IRAYIS IR &N, </csdb:purpose>
</csdb:Database>

28



publishing methods and steps

[1 Issue #2: RDF data are structured, but most scientific data
are unstructured

[1 We distinguish data items into two classes

Each row in the

A B © :
» table is a data
Data I‘eCOI‘dS (ﬁﬁﬁi) College Enrollment 2005 - 2006 record
Prodiram
afting
cience

Student ID Last Name Initial Age
S5T348-245 | Smith B. 21

M= | W=

e records usually stored in relational
5T348-246  Wilson

B |ST348-247 Thompson
databases 7 57345248 James 23 Nursing
g ST348-249 Ramirez 37 Science

C 19
5
D
A
9 E5T348-250 Graham T. 20 Ars
0.
W,
E.
K.

18 Business|

b structured 10 ST348-251 Rosen 26 Business
11 ST348-252 Hirsch 22 Ans

12 |5T348-263 Russell 20 Mursing
13 ST348-254 Robitaille 19 Drafting

Data files (g3 #:)

* File content is unstructured

e Metadata is structured




publishing methods and steps

[1 Publishing data records - rules:

1.

2.

4.

5.

each table is mapped to a data set
— XTI — ] =
each record is mapped to an RDF resource

—5210RNT i/ — 1\ RDF &8

each field is mapped to an RDF property
B PNFERXIRDFAT— 1B 14
field values are mapped to RDF property values

FERIEXTI/RDFAE IHE

foreign key relationships are mapped to RDF links

SMEFIXIRETHRDF 231%

(localhost) - (=0 ER )
e

data records

"RDF

30



publishing methods and steps

[1 Publishing data files - rules:

1. Each file is assigned two URLs, one for file download, the other for file
metadata

PITURL  XAF T 5+ X2

2. When users access download URL, provides file contents in binary-stream
(Non-RDF)
R LRI A BNE

3. When users access file description URL, provides mixed description in RDF
format

R X AT
4.  file metadata includes file attributes and extracted metadata

1. file attributes ( X14HYEIEISE )

B filename, size, creation time

B often retrieved from file systems

2. extracted metadata from content ( E#ZHHEHITTEHE )

B FITS, HDF4, |JPG, NetCDF, PowerPoint, Visio, Word

31



publishing methods and steps

[1 Examples of extracted metadata

<rdf:RDF

xrmlns:rdf="http://www.w3.org/1999/02/22-rdf-syntax-ns§"

Xnlns:j "http://wuw.semanticdesktop.org/ontologies/2007/05/ 10/ nexit#"
xrlns: j 'http://www.csdb.ocn/ns/ "
xmlns:rdfs="http://www.w3.org/2000/01/rdf-schemag" >

<rdf:Description rdf:nodelID="A0">

<j.1:filepath>/test/E§}?1.JPG</j.1:filepath>
<j.0:make>NIKON CORPORATION</Jj.0:make>
<j.0:exposureBiasValue>5/3</j.0:exposureBiasValue>
<rdf:type rdf:resource="http://www.semanticdesktop.org/ontologies/2007/05/10/nexif#Photo"/>
<j.0:width>1680</j.0: width>

<j.1:filename>BEfT1.0PG</ 3. 1: filename>
<rdfs:belongs>default</rdfs:belongs>
<j.0:flashpixVersion>48 49 48 48</j.0:flashpixVersion>
<rdfs:type>file</rdfs:type>
<j.0:exposureProgram>1</3j.0:exposureProgram>
<j.l:filelastmodified>1317004200000</j.1:filelastmodified>

<j.0:flash>0</j.0:flash>
<j.0:height>2520</j.0:height>
<j.1l:filesize>2456762</j.1:filesize>
<j.0:exposurelode>1</j.0:exposurelode> = L
<j.1l:filetype>file</j.1:filetype> i [ [AxiEsob Ten = [f@RTave doc
<j.0:exposureTime>1/80</j.0:exposureTine> 12 |<raf:RDF
</rdf:Description> gu Xralns:
</rdf:RDF> xmlns:
w Xmlns:

xXmlns:

<rdf:Description rdf:nodel

extracted metadata of a JPEG file

[0) SYN ¥338EE | 47 Search £l Console 53 Z:] Tasks | %5 Debus | 5 History [l SVYN Bt | [ swn
<terminated> FileMetaDataExtractionJobTest [JUnit] C:%Genuitec\Commonibinaryicom. sun. java. jdk win32. x86_1.6.0.013%bin

http://wuw.w3.0rg/1999/02/22-rdf-syntax—ns#"
http://www.csdb.cn/ns/ "
http://wuw.semanticdesktop.org/ontologies/2007/03/22/ nco#"
http://wuw. w3 .org/2000/01/rdf—schema#" >

RO

<3.1:CRWAL1>53.122751</3.1:CRVAL1>

<3.1:PI-COI>C.

Cesarsky</3j.1:PI-COI>

<j.0:filelastmodified>1317005340000</3.0:filelastmodified>
<3.1:TEXPTIME>18000</3.1: TEXPTIME>
<3.1:RA>53.161696</3.1:RA>

<3.1:EXTEND>true</3j.1:EXTEND>
<3j.0:filensme>GOODS_ISAAC_03_H V1.5.fits</j.0:filensame>
<3.1:MJDEND>53397.158255</3.1: MJDEND>

- <3.1:PHOTSYS>AB</3Jj.1:PHOTSYS>
extracted metadata of a FITS file iiSeetnennoo.0a%/s . 1ssee INERRS
1:NAXIS>2</3j.1:NAXIS>

1:0ORIGIN>GOODS</3j.1:0RIGIN>
1:VORELDAT>30 Sep 2005</3.1:VORELDAT>
1:VERSION>1.5</3.1:VERSION>
1:GAIN>80999.999</3.1:GAIN>
<3.1:CRPIX1>1396.5</3.1:CRPIX1>
1:CTYPE1>RA———TAN</3.1:CTYPE1>
1:0BSEND>2005-01-27T03:47:53</3.1: 0BSEND>
1: ASTRERR>0.1</j.1: ASTRERR>
1:DEC>-27.706750</3.1:DEC>
1: ASTRCAT>GSC2</3.1: ASTRCAT>
1:FILTER>H</3j.1:FILTER>
1:PHOTZPER>0.04</3.1:PHOTZPER>

<3.1:PHOTZP>26.00</3.1:PHOTZP>
<3.1:0BJECT>GOODS_03</3.1:0BJECT>
<3.1:PROCSOFT>ESO/ MVN</j.1:PROCSOFT>
<rdfs:belongs>default</rdfs:belongs>
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publishing tool - VisualDB

O REF#iEAMH I RVisualDB
[1 In SDB project, we developed VisualDB help data owners to

publish scientific data both as HTML pages and Linked
Data on the Web

O T&EBEWAT , THRRwE

[1 VisualDB allows users define publishing rules in Web
interfaces, without programming

~ - Visual Scientific Data Management and
v mualDB Publishing Tool
RiiEERTa



publishing tool - VisualDB

In SDB, VisualDB has been deployed in 37
institutes

B 4.1 billion records ( 411255155 )

B 26 million files ( 260053214 )

B are published as Linked Data

Each row in the
A B c table is a data

1 |College Enrollment 2005 - 2006 record

2

3 StudentID Last Name Initial Age Prgfiram

4 |5T348-245 | Smith B. 21 afting
ST348-246  Wilson . 19 cience

C
B |ST345-247 Thompson S 18 Business|
7 |5T348-248 | James D 23 MNursing
8 ST348-249 Ramirez A, 37 |Science
9 | 5T348-250  Graham T. 20 Ans
0.
WY,
E.
K.

n

10 5T348-251 Rosen 26 | Business
11 |5T348-252  Hirsch 22 Ars

12 |5T348-253 Russell 20 MNursing
13 |5T348-254 Robitaille 19 Drafting

4.1 billion records 26 million files



publishing tool - VisualDB

Sample URIs

( IE http://www.zoology.csdb.cn/page/showltem.vpage: O v B &

XHE) REE) BBV Q) IRD FEH)

i Go.. | & voo.. TR x| .

BHR  BdEaE . EHREGER. BdEmR: BERA  WEAE X

request for
a html page

i ﬁﬁﬁ%ﬁ% ' ) : ”‘P@’;:E:fﬁ%ﬁ%fﬁﬂ&ﬁ;ﬁ;
. ESENRE WA 020370019
. . @z it Ld=E ;321
http:/ /www.zoology.csdb.cn/wod B =
e o
/page/VertebrataCode/code/020 ; v
. PERERGHISEE HIRA R
37001 9 . PEEWEREHEE e nser
r——

,,,,,,, xmlns:dc="http://purl.org/dc/elements/1.1#"
© REHIDTEENERE xmlns:code="http://www.zoology.csdb.cn/wod/resource/vocab/VertebrataCode/code/"
" X xmlns:rdf="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#"
> CEREESEC: xmlns:j.0="http://www.zoology.csdb.cn/wod/resource/vocab/VertebrataCode/"
- FmBRHENNNHE] xmlns:dataset="http://voovle.csdb.cn/ns/dataset#" >
(ttp:/rst.csdb.cn/rslo1Morf <rdf:Description
rdf:about="http://www.zoology.csdb.cn/wod /resource/VertebrataCode/code/020370019">
<code:family>Anatidae</code:family>
<code:genus>Anser</code:genus>
<code:cfamily>f8%}</code:cfamily>
<code:cgenus>ffEfE</code:cgenus>

request for an

<code:csubfamily>null</code:csubfamily>
<dataset:belongsEntity

RDF h rdf:resource="http://www.zoology.csdb.cn/wod /resource/vocab/VertebrataCode/code" />
g ra p <rdf:type

rdf:resource="http://www.zoology.csdb.cn/wod/resource/vocab/VertebrataCode/code" />
<code:species>indicus</code:species>
<code:order>ANSERIFORMES</code:order>
<code:subfamily>null</code:subfamily>
http : / / \X \X’ \X/ . ZOOIOgy. C S db . Cﬂ/WOd <code:subspecies>null</code:subspecies>
<code:author>(Latham , 1790)</code:author>
<code:code>020370019</code:code>
/ d(lt(] /Vertebra tCl C O de / C O de / 020 <code:cname>BEsLffE</code:cname>
<dataset:belongs
3 7 O O l 9 rdf:resource="http://www.zoology.csdb.cn/wod/resource/vocab/VertebrataCode" />
<dc:title>BELfE</dc:title>
</rdf:Description>
</rdf:RDF>




Linked Data application - Voovle

O RlSEIEEZR5[ZEVoovle

[1 We developed Voovle as a search engine for scientific data
published as linked data.

[ ‘ﬂ‘ l /I—Iow to search?

"

Voovle |

7



Linked Data application - Voovle

[1 Voovle offers free text search
by inputting keywords ( 3

nikE

Voovle

AHZE )

[1 Voovle also offers semantic
query by submitting a
SPARQL query ( 23
SPARQLEIH )

SELECT distinct (?s) WHERE

{
?s 7p ‘BECHE

d
} time is:1400 ms

REXRERA: BELE 8 a2t

http://www.zoology.csdb.cn/wod/resource/Animalnames/name/AE8132F8-4FF5-40BC-BCBF-326D15796110 ...

VO L)V[e ﬁm— ¢ mwme O omame | R | ENEE

meReReR TNLHHRE

AEE: Bk
e BE

5 B
wies o

a 1 c4wEs @R
7 s BRAR G
BRRA ¢ dnzer

fress
SR 2o

T RS

EEE WA
I G EAE) (4TAR: EMA ] (9% EAE [ HTES:
HREA CHTRE : anetidec ] [ PIBGAD ¢ 020370010 ) [ 3T B : ANERIFONES ] [ @&
Sk E AESENAE CBNEE  SRENE
S A

ComESERGLMEDN ;3 [ NCHROKARED 3] [SARM 2] [EXNE BN [ HXEE: K
5 T ;BB CGRES : BUE ) (aW : MAR ] [ EECERPOY ;e ] [BERAR
- wel [ EAMMSE ;e | BE-BEPIY e ] [ MERPRBMHE  false ] T
FRREIEE 20
s EEEREE
RERE: GEE: R
t : BEEAEE DS SEENAE ) EAES 88
37 Taxaid : BAS 5570400
s 91 K
kT
SR 20
[
AR ] | R A EEE R

pr

http://www.zoology.csdb.cn/wod/resource/cnAtlas/tableTaxa/8A40049F-D2C0-455F-8409-A54F5B419DED [

http://www.zoology.csdb.cn/wod/resource/cnfauna/tableTaxa/1478B56D-6609-4A58-8305-CFB75621 AB0A |

http://www.zoology.csdb.cn/wod/resource/specieslist/specieslist/27dbla96-ble4-40b2-bd50-bf5ace063bb1

http://www.zoology.csdb.cn/wod/resource/VertebrataCode/code/020370019
http://www.qinghailake.csdb.cn/wod/resource/cn.csdb.qghnew/circlelakeVirussample/1813
http://www.qinghailake.csdb.cn/wod/resource/cn.csdb.qhnew/circlelakeVirussample/1812
http://www.qinghailake.csdb.cn/wod/resource/cn.csdb.ghnew/circlelakeVirussample/1826
http://www.qinghailake.csdb.cn/wod/resource/cn.csdb.qhnew/birds/2

y —
\am\la\m-&ukv»—-l

FZ 1 L EERE ;A
tse ] [aled

MR : SRR R E AL - BB

— =

[1] Apache Lucene - Welcome to Apache Lucene. Online at http://lucene.apache.org/
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Linked Data application - Voovle

EEUBEREIPRE
nE | mEam | mESW | mEwR | w

Voovle search engine for SDB
http://voovle.csdb.cn
124 datasets, 5.64 million records

search engine for Scientific
Data Grid

http://datagrid.voovle.csdb.cn
search engine for CERN observation data

http://cern.voovle.csdb.cn 39




Linked Data application - link discovery tool

[1 Upon RDF store
built by Voovle,
we developed
tools to find
useful links
among scientific
data.

O BE
Y, 3]

JRERHYZREX

Taylor Sy Stonebraker Dantzich Thiel Dalal Heath
Chen
Aiken Larson Labow Fox
Paxson Wisnowsky Landay Fobhins
Spalding Ch M ake Awverboch
Hellerstein u unzner Czerwinski Hix
Konstan Woodruff Ercegovac Guimbretiere France
Baldonado
Bany Olston Lin Deline Brueni Schulman
Kuchinsky
Carlis Chi Gossweiler Fobertson Guyer MNaowell
Ried! Hearst
@ : Diehl Yark
Mackinlay Masinter Tanasse
Shoop Schank
Retzel Halvorsen Hetzler
Pedersen Tenev Whitney
Lewis Chang Firalli Havre
Badro Pitkow
Rao
Zhang Jerding Zelhweger Igarashi Rushall
Stefik
Lamping
Frice Stasko Kraemer o oHopkins; Senn
Callahan
f 7 Burks
tukherjea
Jones P, . Lucas
°Brawn Harrold Weiser Eik Kolojechick
Johnson Card e D .
Botafogo ar J— unmire
Eagan 4 Gershon Goldstein omierg
Weiland
Rivlin Shneiderman Ladich Chush Mattis Strofioling
R Bederson Wattenberg Jain Hao fo
i Herrmann Dayal
Fumas Rose ‘Williamson Y Kerpediiev
Hsu
] Morth
Zhang Jul Plaisant Mil Y]\/'doff Seidl Keim . . Derthick
u as Ahlberg KrlegZI Schneidewind Harrison
Doan
Zacks Tanin North Panse
Carr Beigel Wistrand Berchtold Moore
Ankerst
Legend Node Color Code Edge Color Code
0-9 - . .
Nodes ~ Authors 1019 -% W— Mapping the Evolution of
Node area size ~ Number of papers published 91-95 EAVORAEES Co-Authorship Networks
Node color ~ Number of citations 20-29 96 - 00 . = p I
30-3 NN o1- Weimao Ke, Lalitha Visvanath & Katy Borner
Edges ~ Co-authorship relations 40 - 49 N InfoVis Lab @ Indiana University
Edge color ~ Year of first co-authorship 50. Dommmmmmmm Displayed Year: 1988 2004
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Linked Data application - link discovery tool

[0 ARIF is such a tool based on graph similarity ( EfZfB{ILUE )

[1 In ARIF, all RDF graph operations involved in the link
discovery process are defined as different “RDF actions”.

O ARIFIAZN Y KECAILIIZEHRIFFERDFEIFARE , HENX
JIRDF action,

e RDF dumping

e RDF construction
RDF actions e RDF matching

e RDF identification

* RDF substitution

41



Linked Data application - link discovery tool

with ARIF

B discovered 2284 links between
two plant collection databases

B discovered 4934 links between
two animal databases

M discovered 244 links between
Qinghailake ecological
observation database and animal

database

B trying more experiments...

Hb > REXARILZIER

experiments and results

2284 Links

i \/ i
'31% “« b5

=k 1879 Links Tk
5% =LY
— 54

SE < > &
= \ 55
R

\ G

4934Links

R
e

EEIIE
g \/ paa

MR
ﬂJ%%
Bryagl A HACTaEY
chE) iR

YRR

iR

-PE 244Links

L)

e E

iR 58
HHEY
2

241Links

SPE
LRSS
?&?EJE

é*&iﬂ
UIPSES
RA3EL
=R
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conclusions

I RORFEIE EHETEES
B We published scientific data to promote data sharing in
Chinese Academy of Sciences

A NEERDHE AR ZFEUERY R ST
B We chose RDF as data representation format for
scientific data

A NEERREUENF AR Z W= B0h A L]
B We chose Linked Data as open access mechanism of
scientific data
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new problems

no guarantee of quality
é&?&lﬁ%iﬁ_ = 1%?4 C

unstable data access URLs

SHEURLATERE

unable to evaluate the values of data

SIRRIFAIMET I ZFE

45



possible answers?

no guarantee of quality
HURREIRBRIE
—peer reviews on data?

unstable data access URLs

EURURLARRE
—adata repositories provide data storage and
preservation?

unable to evaluate the values of data.

SIRRIFAIMET I ZFE

—data DOIs enable data citation? B

DataCite

46



big picture of Data Publishing(or Publication)

traditional

HifsIH € datacitation publishing !
—————data data ) .
IEXEAT || metadat % kA& & HAm s | HIKEL
3 #h D u[% AN l% J r‘ - : N
77% % 157(1’% TR Bz i et R
£ 155 || i | || \
o A | = Az Bt o) YA
TCEER AT IESHERL ) ’
61 Sl &S LR R A i B2 PEOT
data repositoies ) publishers datalimpact
\ evalpiation

[ issuesinvolved : 4 ’

* metadata management/data management/identifier/peer review

* long term storage/data citation/data impact evaluation

[0 rolesinvolved: data repository/ publisher/ journal/ author

1. RUFRT, "BIFEE LRI BN RESR &SNS, 2013
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similar framework for Data Publishing

the GBIF /Pensoft workflow of data publishing and automated

generation of Data Paper [0 importantissues

Forthcomming! Forthcomming! inVOlved in data

6“_‘33&’:‘5«:&3} ,:l QCIS&R_"_‘S' NI Ncr()vlii(')‘t'l #ZQQI{C\ S le?h)itg_iKC)*s BioRisk pUblicatiO n:
ey * Metadata
91,_‘ $ 7, ¢ Identifier
___________________ . A _ .
e e e e link
7 —— M e Archiving
— . fxOnline Acceptance ‘
GBRDS | | =% Editortal System _|_Revison e migration
= . Peer Review ° EXChange
GBIF Metadata Submission .
y Repository TR ° rlghts
Registry o] £ \
l Automated Generation of Data Paper Manuscript L
/ \/ 7 \\ \
. Local IPT — == — ==
::Ieer:tlisﬁt::.st Installations | [ = == — | T
_//v / 4 ‘ 4 \

Metadata '] Y\/-g ¥

Mo @I Bl WL W WL W

1. Lyubomir Penev etl. Pensoft Data Publishing Policies and Guidelines for Biodiversity
Data. Implemented by Pensoft Publishers,26th of May 2011




Keep walking
O FEZ17, BTET

[1 Our goal is to build a complete data publishing(or
publication) system based on CNIC cyber infrastructure,

but we still have a long way to GOAL: to build a complete Data
Publishing(or Publication) System in CAS

We are here

Open Access

B EhE

lvyou.baidu.com
/ 49




Thank you for your attention!
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Zhihong SHEN
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bluejoe@cnic.cn
http://www.csdb.cn
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