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Background - Scientific DataBase project

Scientific DataBase (SDB) project

LI Along-term mission funded by il B
CAS(Chinese Academy of Sciences)

which started in 1986

B data from research, for research

[J Collecting multi-discipline research
data and promoting data sharing
(2006-2010, during the period of
the eleventh Five-Year-Plan of CAS)
B about 61 CAS institutes involved

B Over 200TB data available for open
access and download
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http://www.csdb.cn



Background - Scientific Databases

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

] 8 Resource databases J 2 Reference databases
B Geo-Science B China Species
B Biodiversity B chemical compound
B Chemistry J 4 Application-Oriented
B Astronomy databases
B Space Science B High Energy (ITER)
B Micro biology and virus B  \Western Environment
B Material science Research
B Environment M Ecology research

1 37 institution databases B Qinghai Lake Research




Background

Role of CNIC in SDB project

1. plays the role of the organizer of the project

2. offers the cyberinfrastructure for the project
[1 especially data storage environment

3. develops generic tools for building database systemes,
and develops SDB portal
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Background

Big question to CNIC

B How to use all data involved and provide unified
services for users? Not just a mess

One possible idea is ...
B Put all data together into CNIC?
B This idea is very effective, but always means painful.

[] Data ownership: data is owned by different institutes,
CNIC has no right to own these data and publish them

L1 Inborn heterogeneity: different data, different format,
different software environments ...

[1 Keep data updated: a difficult task



Background

Data linking makes sense

B Data ownership: data is published in strict access
control by data owners, we just link them!

B Heterogeneity: data keeps original state, Data linking
means no additional works for data owners

B Keep data updated: data is updated by owners

So, the best idea for data integration is
B Data Linking

B Not moving all data together, but linking them
together




Background

How we do Data Linking
1.

Data owners publishes scientific data and scientific
metadata in a good format

CNIC Collects all allowed data descriptions and
provides searching interfaces for users

CNIC generates and discovers links among data and
shows related links according to user query



Background

key problems to be solved

1. Publishing: A good format? What is a good format?
Some data has little information, how to publish
them?

2. Link generation: really need automatic methods and
runnable frameworks, especially for a large volume
of data




Publishing scientific data
 RDF and Linked Data as good formats
e Publishing data records
e Publishing data files
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Publishing scientific data

What is a good format for scientific data?

1. Be able to represent structured data and semi-structured
data

[0 Relation records, MathML, CML, SMILES, ...

2. ltisimpossible to invent a new uniform format for all
unstructured scientific data, then how about to be a good
format for metadata?

[0 Metadata of NetCDF, HDF, ...

Structured data Relational data Be able to represent
Semi-structured data  MathML, CML, SMILES Be able to represent

Unstructured data NetCDF HDF Be able to represent
its metadata
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Publishing scientific data

6.

What is a good format for scientific data?
3.
4,
5.

able to describe the links between data
able to identify each data on the Web

machine-readable and understandable
[J May be consumed by programs

flexible schema, easy to extend, adding a new property is
very simple

12



Publishing scientific data

We chose RDF as data representation format
B RDF: Resource Description Framework

B RDF describes resources in terms of simple properties
and property values

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

B eg

<#tdataSetl> <title> “observation data of forest carbon flux”
subject predicate object

13



Publishing scientific data

[1 RDF statements about a resource are often represented as a
graph

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

B arcs: representing properties of resources

/ \ easy to add new property

< #filel

title title
creator
observation observation
data of forest data of forest Wang
carbon flux carbon flux
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Publishing scientific data

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

~
~
~
~
~
~
So
e

N
~
~
~
~
SO
~

title

creator

~
~
~
~
~
~
~,
~
~

observation .
data of forest Wang SRS
carbon flux QstationD

title

\ 2
Dinghushan
forest station

15



Publishing scientific data

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 investigation:mumberOfObje 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
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Publishing scientific data

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

B Linked Data: Tim Berners-Lee coined the term Linked Data
in 2006[1].

B Connect Distributed Data across the Web

B using the Web to create typed links between data from
different sources

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

[J 4 basic Linked Data Principles
Use URIs as names for things

2. Use HTTP URIs so that people can look up (dereference)
those names.

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

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

18



Publishing scientific data O§{LINKINGOPENDATA

Linking Open Data

B Based on the concept of linked data, W3C initiated the
Linking Open Data movement.

M |t has driven many data sets published as Linked Data.

B By September 2011, LOD had covered about 295 datasets
with 25 billion RDF triples and about 395 million RDF links.

1. “Linking Open Data cloud diagram, by Richard Cyganiak and Anja
Jentzsch. http://lod-cloud.net/”
19



Publishing scientific data

Scientific Data samples — Linked Life Data

B Searches and explores over RDF statements from various

sources including UniProt, PubMed, EntrezGene and 20
more...

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

linked lifeX data

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.
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Publishing scientific data

Scientific Data samples — 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.

x. 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| n ked ~ ) denomination:
] Image P 29eq¢:. [+] highway (15) lutheran
GeoData 9 % [+] religion (3) 2 Club 11
Source_ref g" [+] amenity (31) amenity: nightclub
5 amenity place_of worship 8] ' & Siidv [+] danomination (3) 3. amenity: recycling
$ - — < [+] historic (1) 4. amenity: parking
religion christian [ [#] M 2) 5. amenity- parking
denomination lutheran [ % °§ [+] leisure (5) 6. amenity: parking
O & +] man_made T :
B created_by  xybot B z [+] man_made (1) 7. amenity: recycling
" - £ ' [+] shop (4) 8. Lukas-Apotheke
[+] & [+] sport (1) amenity: pharmacy
A8 : PTse< 3 £ [+] cuisine (1) 9. amenity: school
5 } 10. amenity: parking
) 2 y ? 2 Roit(.0658550262451 11. Johanneskirche
% g This faceted Linked Geo denomination:
Y, ‘% £ o Data browser was christian_community
| oD :?fi @ § Lt £ eveloped by AKSW religio.n:Achristian
NS C g A research group. amenity: 2
i %o Y & ' " 1373780,51.03104 «

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

Heidelberg, 2009. 731-746.
21



Publishing scientific data

D D | Se a SO m e []|Sgas %E/I%[e onine at
The Human Disease
M publishes Linked Data of 4,300 disorders and v

\ Statistics N Disorder Class
s M Goree

disease genes linked by known disorder-gene i
associations for exploring all known phenotype
and disease gene associations, indicating the
common genetic origin of many diseases.

[0 Linked Sensor Data

B the first open datasets for sensors and sensor
observations, created at Knoesis Center, and
converted from weather data at Mesowest. == .

B Contains descriptions of 20 thousand weather = =0 55
stations and 160 million observations. e ”

[J GeoSpecies Knowledge Base

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

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
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Publishing scientific data

We define data in 2 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

A=
|
|
#dataSetl\

=>! property

23



Publishing scientific data

Dataset metadata is described with mixed RDF
vocabularies
1. Dublin-Core
L1 http://purl.org/dc/elements/1.1/
2. DC-TERMS
[1J DCMI Metadata Terms
L1 http://purl.org/dc/terms#
3. PRISM
[J Publishing Requirements for Industry Standard Metadata

[ http://prismstandard.org/namespaces/basic/2.0/

24



Publishing scientific data

An example of dataset metadata:

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

<dc:title> ¥ 52 YA K WL %5 k< /dc:title>

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

<dc:subject>Hi Bkl 22< /dc:subject>

<rdfs:label>¥§ 5 A [ K W %% Bk < /rdfs:label>

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

<dc:source>H [E R} 22RE AR Ve A TV fF 583k </ dc:source>

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

<dc:contributor>Ht BERL 2B & e A4 Fi I BF 58 % < /dc:contributor>

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

<dcterms:rights>%# i F 5 26 201 5 B4R A5 25T TR A8 P =208, A P U5 0 0 W B R o
</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>Jg £ iii; & 7K < /prism:keyword>

<dc:description>ZA AR AR R i ERFABE AR ) e A FVIN B 5 15 5 e % 2 N B ARk DRt oK BER
AIESALI S 2 B K MR, </de:description>

<dc:creator>H [E R} 24 B K F1I 58 AR L b K F -5 PRS0 55 B </dc:creator>

<csdb:sharePolicy> AR R =S4, %G fifl. </csdb:sharePolicy>

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

<csdb:purpose>ZAE i 4 B K WM FERIAT L5 9 SA Ve 1 iR K PORHIL B AE T, RIFSE A TTB BRI Je £
MR R, </csdb:purpose>
</csdb:Database>
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Publishing scientific data

We distinguish data items into 2 classes

B Data records:
[1 records stored in databases
[] structured

B Datafiles
[] file content and its metadata
[] File content is unstructured
[1 Metadata is semi-structured

26



Publishing scientific data

UNhWN -

D2R mapper: Publishing data records

B A tableis mapped to a dataset

B Arecordis mapped to an RDF resource

B Each field is mapped to an RDF property

B Field values are mapped to RDF property values

r_regionkey r_name r_comment

integer character(25) character varvina(152)

0 AFRICA lar deposits. blithely final packages ca:
1 AMERICA |hs use ironic, even regquests. s

2 ASIA ges. thinly even pinto beans ca

3 EUROPE ly final courts cajole furiously final e:
4 MIDDLE EAST uickly special accounts cajole carefully

4

27



Publishing scientific data

F2R mapper: Publishing data files
B File Content: binary-stream over HTTP (Non-RDF)

B File Metadata
[J Physical information of a file

B filename, size, creation time

[1 Auto metadata extraction from scientific data files
B FITS

HDF4

JIPG

NetCDF

PowerPoint

Visio

Word



Publishing scientific data

<rdf:RDF
xmlns:rdf="http://wuv.w3.org/1999/02/22-rdf-syntax-ns#"

xmlns:j.0="http://wuv.senanticdesktop.org/ontologies/2007/05/ 10/ nexifi"

xmlns:j.1="http://www.csdb.cn/ns/"
xmlns:rdfs="http://wwvw.w3.org/2000/01/rdf-schemaf" >
<rdf:Description rdf:nodeID="Aa0">
<j.1l:filepath>/test/BE 1.0PG</ 3. 1: filepath>
<j.0:make>NIKON CORPORATION</j.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</).0:width>
<j.1:filename>B A 1.JPG</ 3. 1: £ilenanes
<rdfs:belongs>default</rdfs:belongs>
<j.0:flashpixVersion>48 49 48 48</j.0:flashpixVersion>
<rdfs:type>file</rdfs:type>
<j.0:exposureProgram>1</j.0:exposureProgram>
<j.1l:filelastmodified>1317004200000</j.1:filelastmodified>
<j.0:flash>0</j.0:flash>
<j.0:height>2520</j.0:height>
<j.1:filesize>2456762</j.1:filesize>
<j.0:exposureMode>1</j.0:exposureMode>
<j.1l:filetype>file</j.1:filetype>
<j.0:exposureTinme>1/80</j.0:exposureTine>
</rdf:Description>
</rdf:RDF>

=

[Z{ Problems | @ Javadoc | [J) SVN ¥¥¥8FE | 4 Search [l Console 3
<terminated> FileMetaDataExtractionJobTest [JUnit] C:%\GenuiteciCommonibinaryicom. sun. java. jdk win32. x86_1.6.0. 013%bin

extracted metadata of a JPEG file

™ [E <rdf:RDF

=5U

extracted metadata of a FITS file

xmlns:rdf
xmlns:3j.
xmlns:j.1

Thttp://www. w3 .org/1999/02/22—rdf—-syntax—ns#"
ttp://www.csdb.ecn/ns/ "
'Thttp://www.semanticdesktop.orgfontologies/2007/03/22/ nco#"™

xmlns:rdfs="http://www. w3 .org/2000/01/rdf—schemaf#"™ >
<rdf:Description rdf:nodeID="a0">

<3

<3
<3
<3
<3
<3
<3
<3
<3
<3
<3
<3
<3
<3
<3
<3
<3
<3
<3

.1:CRVAL1>53.122751</3.1:CRVAL1>

7.1:PI-COI>C. Cesarsky</j.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>

j.1:EXTEND>true</j.1: EXTEND>
j.0:filenawme>GO0ODS_ISAAC_03_H V1.5.fits</j.0:filensune>

1:MJIJDEND>53397.158255</3.1: MJDEND>

. 1:PHOTSYS>AB</3.1: PHOTSYS>

. 1:SEEINERR>0.04</3.1:3EEINERR>
L1INAXIS>2</ 3. 1:NAXIS>

- 1:ORIGIN>GOODS</3j.1:O0RIGIN>

. 1:WVORELDAT>30 Sep 2005</3.1:VORELDAT>
< 1:WERSION>1.5</3.1:VERSION>

- 1:GATIN>80999.999</3.1: GAIN>
.1:CRPIX1>1396.5</3.1:CRPIX1>
«1:CTYPE1>RA———TAN</3.1:CTYPE1l>
.1:0BSEND>2005-01-27T03:47:53</3.1:0BSEND>
-1:ASTRERR>0.1</3j.1: ASTRERR>
.1:DEC>-27.706750</3.1:DEC>
-1:ASTRCAT>GSC2</3.1: ASTRCAT>
-1:FILTER>H</j.1:FILTER>
.1:PHOTZPER>0.04</j.1: PHOTZPER>
.1:PHOTZP>26.00</3.1: PHOTZP>
.1:OBJECT>GOODS_D3</j.1:OBJECT>
.1:PROCSOFT>ESO/MVHM</].1: PROCSOFT>

<rdfs:belongs>default</rdfs:belongs>

5] Tasks | %5 Debugz | [5)) History | i SVN fBt% | (5 svt
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Publishing scientific data

In SDB project, we embed D2R and F2R mappers in
VisualDB

VisualDB is a widely used tool developed by CNIC for
helping data owners to manage and publish scientific

VisualDB
TS BIEEIESEmTS

BETH 4 i, RBEEARRG
© contact_phone_number & © contact_basic <][ © users ¥ © student & O course &
A B a id
= Smnnag % X REEE
£ school phoneType 2] pamg =t
==testL pository INENEEEEENE courses students |
oIBERIE
i SREE
© conference &
id
............... .
actualArrivals Visuslof Dataforge  E) me RN X W o 87 B0ES
b R B HEERRRK #3 1 boobl T W el ReoFER
)
conferenceContent ) #imml W? G WESXS AEE HFE
J ﬂ‘!’: 1| | 2294708010 O Gross Domestic Product (T | 1
awengang 2]1[ewownio |obGustmmt it W [otote
onferencesvbiecy S e 3|2 |2wemdi)  oe@meratcommpn® |1
- mERSESMe 4 |3 229470001 0 : Government Consu T |1 Lol ]
@ publisher_salary L mEREay s |4 29470010 Gross Pred Copral 1 EMEA ’
W | WE 6 |s 229470201 () : Changes in Invents & |1 oo
T | BEES 7 |6 229455901 0) 0P: Exports: Net & S -
| BEFA o
month e AERR X B
year - = .
" ; wal . B W T X2SER 3 0 my .
R S X
; = ] #E 2mnn BERESS — enu
bonusSalary u 9E NEEZTRE  SESEIY @ Ay
totalSalary i 12 60 O¥: GOP: Goverrme AN o 2FM »

2 @ &0 | OF: GOP: Goverrrd SRS



Publishing scientific data

VisualDB has been deployed in more than 30
institutes

M 4.1 billion records
B 26 million files

B are published as Linked Data

D2R and F2R
mappers stay here

31



Linking scientific data
* General methods & frameworks
* ARIFinSDB
 ARIF & voovle

32



Linking scientific data

Goal

B technically speaking, linking scientific data means set
RDF Links among data resources, which perhaps are

in the same data source or not in the same data
source

@bservationl

collectedAt

#stationD

33



Linking scientific data

General methods for generating links
B Setting RDF Links Manually
B Auto-generating RDF Links

1. identification schemata based
2. similarity of entities based

1. Bizer, Christian, Tom Heath, and Tim Berners-Lee. "Linked data-the story so
far" International Journal on Semantic Web and Information Systems (IJSWIS)
5.3 (2009): 1-22.
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Linking scientific data

Method 1: identification schemata based method

B If the source and the target data sets already both support
one identification schema, the implicit relationship
between entities in both data sets can easily be made
explicit as RDF links.

Observation data set

@bservationD @bservationD
colleatedAt [ :
collectedAt

changbaishan

a normal literal

If we know the identifier for ht/tph://. . -IgSfCarEIOI’lS
“changbaishan” in the station changbaishan

data set
Then replace ...

Station data set



Linking scientific data

Method 1: identification schemata based method

B Simple and popular

B in the publication domain there are ISBN and ISSN
numbers

B in life science, various accepted identification
schemata exist for genes, molecules, and chemical
substances

36



Linking scientific data

1 Method 2: similarity of entities based method
B complex
B related work

Database community: record linkage and duplicate

Semantic Web Community: ontology matching

37



Linking scientific data

Database D1
G1

Database D2

G2

Last Supper

7
dc:creator dc:date

¥ N

| Leo.ﬁardo da Vinci |

1495-1498

Last Supper

A

/ N
dc:creator dexdate

k:i/
!

| Leor;ardo Da Vinci I

1498

\
~

Generating links between two graphs:

1. retrieve all nodes of two graphs;

2. compute similarity of nodes of shared
property one by one;

3. Make a combination of all sim(node), get

sim(g1, g2);

4. Ifsim(g1,92)>T then create links;

similarity computing

nodes Sim(ni, nj)

nl n4 1

n2 n5 0.94

n3 né6 0.44
sim(g1, g2)

=sim(nl,n4)+sim(s2,n5)+sim(n3,n6)/3
=0.79
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Linking scientific data

[J Link Discovery Frameworks

SILK

[0 alink discovery framework using a declarative language for searching
relationships between various datasets.

LIMES

[0 LIMES implements novel time-efficient approaches for link discovery in
metric spaces.

RDF-Al

[J RDF-Al focuses on the integration of RDF datasets. Providing modules for
pre-processing, matching, fusing, interlinking and postprocessing

LinQuer

[0 LinQuer is a system for generating SQL queries for semantic link discovery
over relational data.

LDIF

[J Intergrates tools including LDSpider- R2R. SILK and Sieve to help
application developers with these tasks.

39



Linking scientific data

SILK as an example
B Silk LSL

L1 Flexible, declarative language for specifying linkage rules

B Sjlk Link Discovery Engine

L] responsible for loading the instances from the data

sources as well as generating the links based on the user-
provided Link Specifications.

B Silk Workbench

[J a web application which guides the user through the
process of interlinking different data sources

40



Editor: drugs

Save Export as Silk-LS Help

Property Paths 4
Source: sider

Restriction: 7a rdf:type sider:drugs .

lafrdfsisechlso

Talowl:sameAs —Z

Target: drugbank

(custom path) a3

?b/rdfs:label

required: [

b/ drucbank:tareet T Start | Generate Links Task finished in 168s (100.0%) ‘ Help
Transformations ¢ . -
Ao
c
® Expand All || B Collapse Al o[ sl alls|[sll 7] el o][10]]11]]nex Filter:
e e
Lot Source: | dongwu s Target: dtmgwu‘s Score ¥ Correct? %
Lower case < = T

v fspecieslist/specieslist/18a969ft-00be-487 e-a19e-aceb83d2fc7 ¢ :oology.csdb.cnéwod/resource/NVertebrataCode/code/020850001 L IVDE},TJ% 288
E-Comparison: jaroWinkler (unnamed_8) [ 100i0%0
Input: ?af=http:ifpurl.orgidcielementsi1 1#title= (unnamed_1) &EME‘%

Input: ?hi=<hitp:ifpurl.orgidcielementsit 1#title= (unnamed_2) &Em% |

" ¥ specieslist/specieslist/d7604a5¢-faed-4d36-8bbd-1bdeB459062b | oolagy.csdb. cniwodiresource/VertebrataCode/code/021851238 | [ 10010% ZBea
SI Ik Wo rkb en Ch E-Comparison: jarowinkler (unnamed_g) | 100.0%

) Input: ?ai<http:fpurl.orgidefelementsi 1#title= (unnamed_1) | BARE

edito r a n d O u tp u t : Input: ?bi<http:ipurl.orgidcielementsi1 1#title= (unnamed_2) | B |

v specieslist/specieslist/b0597 159-a0a6-4a80-939-eaes8fdecddb :0o0logy.csdb. cnéwod/resource/NVertebrataCode/code/058811011

Input: ?hi=http:fpurl.orgidcielementsi1 1 #itle= (unnamed_2) ;ﬁgzgga

v specieslist/specieslist/B0caB42e-062-427 -9710-576de7408361  :oology.csdb.cniwodiresource/VertebrataCode/code/D58420001 | [ 10010% “8a

! Input: ?hi=<hitp:ifpurl.orgidcielementsi 1#itle= (unnamed_2) 13"& F%Wﬁ: _

v specieslist/specieslist/Bdf3ade0-dcfD-449b-b7 d3-d01ea837b0d4 | oolagy.csdb.cniwodiresource/VertebrataCode/code/020690012 [ 10010% 7] ? i %]
E-Comparison: jarowinkler (unnamed_8) [ 100i0%0

Input: 7al<http:ifpurl.orgidelelements/1 1#title= (unnamed_1) (FRaLE98

Input: ?bi<http:ipurl.orgidcielementsi1 1#title= (unnamed_2) |#R3LEE38 |

v

specieslist/specieslist/4d025fe1-e017-4dcB-bd43-a87 b4f79b7 ad oology.csdb. cnfwod/resource/NertebrataCode/code/020490046 ke (%]
» :fspecieslist/specieslist/155f828¢c-ce05-4bft-5339-48cf2b95237a | :oology.csdb.cniwod/resource/VertebrataCode/code/D22110082 | 288
» specieslist/specieslist/89361c64-c414-4b0e-Sces-afac9933aach :0o0logy.csdb. cnfwod/resource/NVertebrataCode/code/05299387 1 = ] > I %]
» specieslist/specieslist/ac6a3352-c906-4fad-8b2d-b62262d6d912  :oology.csdb.cnfwod/resource/VertebrataCode/code/D21430001 [ B8
» specieslist/specieslist/73e8e382-beab-47 a4-953d-b4513a98b08 oology.csdb. cnfwod/resource/NVertebrataCode/code/040210009 7] > I %]

» efanerinslistienarinslist/dfff7 hin-713f 407 A-h3RA-R3N77ARNE21 ‘nalnnv radh rniwndiresnnreef/artehrataCoda/rndaMA2RENN3A [ 7] > %]



Linking scientific data

Why these frameworks are not enough for SDB?

Reason#1

B Current methods compare two data entities by their
shared properties. However, it is not common that
two distributed data entities have shared properties

sameAs, or not?

englishName lationName

Bar-headed Anser
Goose indicus
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Linking scientific data

1 An authority record with complete properties can help to find
meaningful links

@thority Record >

englishName

picture _
lationName

Bar-headed
Goose

Anser
indicus

[J LORD: A linked open dataset which contains authority records
is called LORD (Linked Open Reference Database)

[ Some existing LOD datasets (GeoNames) can be used as LORD
1 Frameworks like SILK do not support this method
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Linking scientific data

Why these frameworks are not enough for SDB?
Reason#?2

B The link discovery process is really a long and complex
process

L1 multiple tasks, paths, steps

B The process should be able to be planned and a good
pipeline mechanism is required

All frameworks aim at one-step-matching, users
have to do some additional work between two
steps

B for example, copy or merge RDF resources
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Linking scientific data

We developed ARIF (Another Resource
Interlinking Framework)

B All tasks are represented as RDF actions
B ARIF defines 5 kinds of RDF actions

e RDF dumping

e RDF construction
RDF action e RDF matching

e RDF identification

e RDF substitution

LORD based
identification
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Linking scientific data

ARIF (Another Resource Interlinking Framework)
B RDF actions can be chained with I/O parameters

B RADL : An RDF action can be represented in RADL
language

B ARIFEngine: Task loader and runner

RDF

action#3

RDF action chain
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Linking scientific data

<#stepl> a :ConstructionStep;
rdfs:comment " )\ 43S SCA R B3 RARAS "
#i N\ BLYR IR
:input
(

a :QuerySelection;
:from <#trdfdb>;
:where """
?database
dc:subject ?subjectText.
?database a
csdb:Database.

]
<#dispatcher>
);
HEE AR 3 B
:construction
[
:output <#extractedSubjects>;
:template mmnn

?extracted a skos:Concept.
?extracted dc:identifier ?id.
?extracted skos:prefLabel ?title.

nin,
’

An example of a
construction task
written in RADL



Searching scientific data

In SDB, ARIF is implemented and deployed as a
part of Voovle

VO OV Ie W,&M © gume C meER | ME | EEGREE

R WA

Voovle is a search engine for SDB

Voovle offers

B

£33 RN

euEE : BE ] [ aXHE Bl &
BTHE : indic [HTHE : ne

S A

B Keywords-based query service

£ EEERGEE

SPARQL (RDF Query) query service ™ ... ...

L ED CH taxEs
REEY], SELES :

BRPRESHE

FAHEREEE 2011-01-20 11:13:12
i EEEREE

IR SRR R

EH{EE : RS EHE : 4EE
HAE ] [ EAER WA pe ] [ EAR
& > ] 14 1 =

58 : BEENEE 1 CFE  SEEHNE ] [ EAES : HEE:

R

EERE: M EEE

SRR [ eDEE DHE  MXBEEWER ] L AHRD : ABIEWES

ovle

BikfE FUHHBHCEI A 2011-01-20 11:43:38

®iL 4t

AR WS AV Ok B G AE I

E]

FHHRMEI A 2011-01-

EUEEREEE
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Searching scientific data

Architecture of Voovle

Full text
search

SPARQL
query

A

@db Riﬁ
Indexer

Link Discovery |
Tool

o
L

user

Fetcher

O

Data Catalog

ARIF stays
here!

W 1/

/a4

Linked Data
Server

Linked Data
Server

B Voovle collects all RDF data from distributed data sources

into a whole RDF store.
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Searching scientific data

1 In SDB, ARIF has

discovered 1552 links between two plant
collection databases

discovered 4934 links between two animal
databases

discovered 244 links between Qinghailake
ecological database and animal database

Need more experiences...
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Searching scientific data

[J When displaying a record in Voovle, discovered linked data
will be listed

iR Eindde \

B EEhSE RN E R ER

rdf-schema#ilabel
title

tower

code
geoSouthBoundary
climate
observationStartTime
geoNorthBoundary
precipitation
geoEastBoundary
temperature
geoWestBoundary
ecosystem
80ilType
vegetation
canopyHeight

dominantTrees

B, (BS)

==

http://semweb. csdb. en/flux/resource/ tower/1
8BS

41° 417 497

RFEAPEE SR, BARENRSELUMSIRFHE

2002488

42° 257 18”

713mm

128° 167 48”7

Wit tREIR L

LUTHDEREIAREN R34

26m

EEBRPMIALINL IR I ke BRE

b REHUE

1] [fluxientityl: .

2] [flux:entity]l: .

3] [fluxientityl:

] [flux:entityl:

51 [flux:zentityl: .
[ 6] [flux:entityl: .
71 [flux:entity]l: .

[ 8] [flux:entityl: .

[EB/OL] http:/

/semweb. czdb. cn/flux/resource/entity/4. []

[EB/OL] http://

semweb. csdb. cn/flux/resource/entity/8. []

. [EB/OL] http://

/semweb. csdb. cn/flux/resource/entity/6. []

. [EB/OL] http://se=web. czdb. cn/flux/resource/entity/15. []

[EB/OL] http://

semweb. cadb. cn/flux/resource/entity/14. []

[EB/OL] http://

semweb. csdb. cn/flux/resource/entity/11. []

[EB/OL] http:/

/semweb. csdb. cn/flux/resource/entity/13. []

[EB/OL] http:/

/semweb. csdb. cn/flux/resource/entity/1. []

Description of an
observation station.

observation towers in the
station
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Summary
Next Work
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Summary(1)

Publishing scientific data
B We chose RDF and Linked Data as publishing standard
B We publish datasets, files, and records via VisualDB
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Summary(2)

Linking scientific data

B We think that the popular link discovery frameworks lack
supports of third-party authority databases, and lack
pipeline mechanisms.

B We present ARIF (another resource interlinking framework)
and integrate it in Voovle
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Next Work

New challenges

B The stability of data publishing tool, especially on
dealing with a large amount of data

B How to evaluate the effectiveness of link discovery
framework?

B Improve ARIF to deal with large sized RDF databases
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Thanks for your attention!

SHEN Zhihong
bluejoe@cnic.cn
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