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ABSTRACT

Theopeningandsharingofdataaregainingmomentumintheeraofbigdata.Librarieshavebeen
activelyinvolvedintheresearchandpracticeofopendata.Atpresent,therelatedresearchinChinese
librariesisstillinprogress,whichmainlyfocusesontheintroductionoftheabroadpractices,oron
theconstructionofopendataplatforms.ThispaperintroducesandanalyzestheShanghailibrary
opendataserviceandprovidesausefulreferencefortheopendataserviceofLibrariesinChina.
ForthefuturedevelopmentoftheShanghailibraryopendataservices,thispaperputsforwardsome
measuresandsuggestionsthatincludemetadatawork,websiteconstruction,legalprotection,and
developercommunitytraining.
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INTRODUCTION

Withtheadventofthebigdataera,opendatahasbecomeaworldwidewave(Jiang, 2015).Sincethe
U.S.government’sopendataportalwaslaunchedinMay2009,opendatamovementhasbeenspringing
uprapidlyaroundtheworld(Li, 2015).Thereport,named“Opendata:Anengineforinnovation,
growthandtransparentgovernance”,wassubmittedtotheEuropeanParliamentbytheEuropean
CommissioninNovember2010,andsetthestrategyofcopingwithbigdatachallengesbasedonopen
data”(Yu, 2014).InSeptember2011,Brazil,Indonesia,Mexico,Norway,Philippines,SouthAfrica,
Britain,andtheUnitedStatesjointlysignedtheOpenDataStatementattheUNGeneralConference,
andestablishedtheOpenGovernmentPartnership(OGP).InJune2012,asthefirstportalinChina,
theShanghaimunicipalgovernment’sopendataservicewasopentothepublic.ByAugust2017,53
countriesand165regionsopenedtheirgovernment’sopendata,75countriesjoinedtheOGP(Data.
gov, 2017),andnearly20localgovernmentslaunchedtheiropendataplatformsinChina.Under
theglobalwaveofopendata,asanindispensablepartofthesociety,librariesareactivelyinvolved
inopendataresearchandpractice,andfacethechangesandchallengesofthetimeswithanopen
conceptandattitude.TheopendataserviceofShanghailibrary(locatedatShanghaiinChina,for
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itslocationseeFigure1)isoneofthecasesofopendatapracticesoflibrariesathomeandabroad.
Onthebasisofthedetailedintroductionofthecase,thepaperputsforwardsomesuggestionsonits
developmentthroughthecomparisonandanalysisoftheopendatacasesinforeignlibraries.

Literature Review
Foropendata,thereisnouniformstandarddefinitionyet(Ma &Pu, 2016).Thedefinitionsfrom
Wikipedia(Wikipedia, 2017),theBritishOpenKnowledgeFoundation(OKF)(Open data handbook, 
2017),andTheWorldBank(World Bank group, 2017),etc.havebeenwidelyusedathomeand
abroad.Inaddition,theopendataprinciplespresentedbyTheOpenDataCharterhavebeenmore
widelyrecognized.Sothepaperdoesnotrepeatthedetailsofthesedefinitionsandprinciples.

Theopendataservicesofforeignlibrariesaremainlybasedonbibliographiclinkedopendata,
includingBritish,American,German,French,Swedish,Spanish,Hungarian,Finnish,Korean,and
othernationallibraries,andtheOCLC,theEuropeandigitallibrary,andothers.(Xia, 2015).Atpresent,
manyinstitutionshavereleasedlargescalerelateddatasets,suchasWorldCat.org,Europeanaofthe
EuropeanUnionDigitalLibrary,theLibraryofCongress,andtheBritishLibrary,etc.toarousethe
public’sattentiontotheaddedvalueofthesedata.Withtheincreasingnumberofdatasetsexposed
throughtheunifiedinterface,theresearchobstaclesofdigitalhumanitiesanddatasciencewillalso
bereduced,andthepublicwillalsobenefitfromtheconveniencebroughtbyintegration(Sande & 
Verborgh & Hochstenbach, 2017).In2008,theSwedishNationalLibrarypublishedtheSwedish
UnionCatalogLIBRIS,thesaurusandauthorityfilesaslinkeddata,andLIBRISbecamethefirst
UnionCatalogpublishedaslinkeddataasawhole(Zou& Hu, 2016),providingalightweightAPI
basedonHTTPtosupportdifferentdataaccessformatssuchasMARC-XML,DublinCore,JSON,

Figure 1. The location of Shanghai Library
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RIS,MODS,RDF,andothers(LIBRIS, 2017).TheLibraryofCongresshasbeenexposingitsfamous
vocabularyanditsAuthorityNamesintolinkedopendatasince2009.Itcurrentlyprovidesseventeen
downloadabledatasetstothepublic,andthedatasetsareformattedinRDF/XML,Turtle,orN-Triples
(Marden & Limadeo & Whysel N, 2013). In2011, theBiblioth`equenationaledeFrance (BNF)
launcheditsrichlinkeddataresourceinordertocollect,conserve,andsharethedocumentaryheritage
ofFrance.TheBNFdataarepresentedinRDForRDF/XML,N3,RDF-NT,andJSON(Marden 
& Limadeo & Whysel N, 2013). InJuly2011, theBritishLibrarypublishedtheBritishNational
Bibliographyaslinkedopendata,andreleasedalinkedopendataserviceontheTSOplatformin
July2013(Deliot, 2014).Inordertosupportdifferenttargetgroups,non-librarytargetaudiencesare
subdividedintothegeneralpublic,academicresearchers,thearchivecommunity,UKbooktrade,
developmentcommunity,andschoolsbytheBritishLibrary,supportingdifferentstandardcitation
formats,suchasCSV,EAD,Endnote,Refworks,RIS,etc.anddifferentstandardopendataformats
suchasRDF/XML,Turtle,JSON,MARC-XML,etc.anddifferentaccessways,suchasdownload,
SPARQL,APIandsoon(The British Library, 2017).DeutscheDigitaleBibliothek(DDB)released
anAPIinNovember2013,providinguserswithopendataservicesbasedonlinkeddatatechnology
forGermancultureandtechnologydigitalresources,butusersneedtoregisteranAPIKeytouse
theservice(Deutsche digitale bibliothek, 2017).InApril2014,DDB,withtheServiceCenterfor
DigitizatinBerlin,theOpenKnowledgeFoundationDeutschland,andWikimediaDeutschlandhosted
thefirst“CodingdaVinci”hackathoninBerlintorevealthepotentialofDDBdataandencourage
linksbetweenprogrammers,gameplayers,anddesignersaswellasmemoryorganizationssuchas
museums,archives,andlibraries.“CodingdaVinci”hasbeenheldforfouryearsandwasawarded
prizesforselectedprojectsspanningfromfivecategories:MostTechnical,MostUseful,BestDesign,
FunniestHack,andOutofCompetition(Deutsche digitale bibliothek, 2017).However,theToronto
PublicLibraryadoptsadifferentopendatatechnologyroute,andprovidesmorethan30opendatasets
includingcatalogue,websitesearch,branchinformation,cardholders,circulation,children,collection,
program,technology,youth,andvisits.MostofthedatasetsarepublishedasCSV,exceptMARCfor
catalogue-,JSONforwebsitesearch-,andKMLforgeographicinformationofbranch-.Everydataset
hasmetadata,suchasintroduction,dataavailable,lastupdated,andfrequencyofupdates(Toronto 
Public Library, 2016).Generallyspeaking,opendataservicesinforeignlibrariesstartedearly,and
thereareplentyofpractices.Someofthemhavebecometypicalcases,whichcanplayanimportant
roleinthedemonstrationandguidanceforopendatapracticesinlibraries.

Atpresent,thelibraryopendataresearchinChinamainlyfocusesontheintroductionofopen
datapracticesinforeignlibraries,theconstructionofopenresearchdataplatform,etc.Thereisno
unifiedunderstandingofopendata,andtheprogressofopendatapracticeisslowerduetothelack
ofunderstanding(Xiao& Li, 2017).

InSeptember2013,theUniversityofChineseAcademyofSciencesandtheNationalScience
Libraryheldanopeninformationinnovationcontestonresearchandeducationforgraduatedstudents
oftheChineseAcademyofScience.Duringthe3monthsofthecontest,8databases,suchasthe
unioncatalogdatabase,ChineseScienceCitationDatabaseetc.,aswellasdatasetscollectedfromthe
Web,rangingfromtechnology,economy,culture,allthewaytosociology,andopendataprocessing
toolsets(Chinese Academy of Sciences, 2014).Butit’snotanopendataserviceintherealsense,the
servicewasuntilMarch2016,andwiththehelpofachievementofthegenealogydigitalhumanities
project,ShanghaiLibrarylaunchedtheopendataservicesinthewayofanopendataapplication
developmentcontest.Thisprojectisthefirstdomesticopendataserviceandwillhaveafar-reaching
impactinChina

ReSeARCh MeThOD

Thispaperusestheliteratureresearchmethod,theexperiencesummarymethod,andcomparative
analysismethodtostudytheentirecycleofthelibraryopendataservice.Oneoftheliteratureresearch
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methodsistosearchtheChinesejournalpapersanddissertationsonopendataservicemainlythrough
theTsinghuaTongfangJournalFull-textDatabase.Theothermethodistoinvestigatethepracticeof
opendataserviceoftheBritishLibrary,theGermandigitallibrary,theTorontoPublicLibrary,etc.
throughtheirwebsites.Inrecentyears,drivenbytheDigitalHumanitiesproject,Shanghailibrary
hasdoneresearchonopendataserviceandhaspracticedopendataservice.Thisisasummaryof
someexperiencestobeshared.

Throughaliteraturereviewofopendataserviceprojectsathomeandabroad,thesummaryof
thepracticeofopendataserviceinShanghaiLibraryandthecomparativeanalysisof4opendata
servicesinlibraries,thispaperputsforwardsuggestionsforimprovingthepracticeofShanghaiLibrary.

DeSCRIPTION OF OPeN DATA SeRVICe IN ShANGhAI LIBRARy

Background
TheShanghaiLibraryhasarichcollectionofresources:withabout22,000typesandover110,000
booksofgenealogy literature, ithas the largestcollectionoforiginalgenealogicaldocuments. It
evenhasadedicatedgenealogyreferenceroom.Inrecentyears,moreandmorereaders,andresearch
institutionsfromhomeandabroadareshowingagrowingconcernwiththebloodlineagecontainedin
theShanghaiLibraryGenealogyDatabaseandmultitudinoussocial,historicandculturalinformation.
Inadditiontothequeryofgenealogyliteratureandgenealogicalinformation,theyalsoexpectShanghai
Librarytoprovidegenealogydataservicesandlettheuserscompilenewfamilytrees,renewtheold
oneswiththegenealogydata,ormakeuseofthegenealogydataonthestrengthoftheirownideas
fordevelopingnewservices.InAugust2015,ShanghailibrarywasnamedtheMinistryofCulture
ResearchCenterforPublicCultureAffairs.Becauseofalongperiodofactiveexplorationoftheopen
dataservice,inMarch2016,theShanghailibrarydecidedtorunthegenealogyopendataapplication
developmentcontestandopendataservicetopromotetheinnovationofpublicdigitalculturalservices
inChina.Thentheopendataservicebasedoncelebritymanuscriptsandarchiveswaslaunchedin
May2017.Theopendataapplicationdevelopmentcontestwasheldforsolicitingexcellentmobile
applicationprototypesandserviceideas.Theimpactandtheeffectarebetterthanexpected.

Open Data Content and Quantity
TheShanghailibraryprovidesopendataaboutgenealogy,celebritymanuscriptsandarchives.Italso
providestheauthorityfiles,suchastheChinahistoricalchronology,geographicalvocabulary,and
organizationdirectoryontheopendataplatform(http://data.library.sh.cn/).Thegenealogyopendata
isfromthelinkeddata-basedGenealogyKnowledgeDatabase(http://jp.library.sh.cn/),consisting
of53,987metadatarecordsofgenealogydocuments,608familynames,1,609places,and130,867
peoplecollectedfrom596genealogycollectioninstitutions(Xia, 2016).Thecelebritymanuscripts
andarchivesopendataisfrom240thousandkindsoflibrary’scollectionsfromtheearlyNineteenth
CenturytotheendoftheTwentiethCentury,includingShengXuanhuai’sArchives.Thedatasets
include108,738letters,23,689telegrams,17,281manuscripts,14,749decrees,memorialsandofficial
documents,4,169contractsandarticlesofassociation,18,182photosandvideos,4,490signature
books,587certificates,20,064booksofaccountbill,508diaries,4,555paintingsandsealcuttings,
160objects,7,067kindsofpaperdocumentsandsoon,involving63,978celebritynames,and2,207
placenames(Xia, 2017).

Open Data Format
Alltheopendataincludinggenealogyopendata,celebritymanuscriptsandarchivesopendata,and
theChinahistoricalchronology,geographicalvocabulary,andorganizationdirectoryareRDFformat
databasedonlinkeddata.TheGenealogyopendata,andcelebritymanuscriptsandarchivesopen
dataaregeneratedbasedonexistingmetadata.Eachwork,instance,item,person,organization,and



International Journal of Library and Information Services
Volume 10 • Issue 1 • January-June 2021

5

placewhichisextractedfrommetadata,hasaHTTPURI.Theclassesandattributesdefinedbythe
genealogyandmanuscripts,andarchivesontologyareusedtodescribetherelationshipsbetween
theseentitiesandpublishgenealogyontology,manuscriptandarchivesontologyaslinkedopendata
byRDFsencoding(Xia, 2016).Theontologymodelofgenealogy,manuscript,andarchivesisbased
onthebibliographicframework(BIBFRAME).Theontologythesaurusiscomposedofuser-defined
termsaboutthegenealogyandmanuscript,reusableFOAF,Relationship,GeoNamesOntology,Time
Ontology,Eventandotherterms(Xia, Liu & Zhang, 2014).

Open Data Service
TheShanghailibraryopendataservicesfollowtheCC2.0protocol.TheyarelicensedundertheBY-
NC-SA,andprovideHTTPURI,RestfulAPI,SPARQLEndpointfordataconsumerinterface.They
allreturndatainJSON-LDformat(Chen, 2016)(Chen, 2017):

• UsingstandardAPI,theRDFdataoftheresource,itsattributes,andvaluesareobtainedby
accessingtheURIofthem.

• ThroughthespecificAPIqueryinterface,theRDFdataofthespecifictypes“surname,”“celebrity
ancestors,”“place,”“organization,”“dynasty,”“bibliography,”“name,”“synonym,”“manuscript”
andtheirattributesandvaluescanbeobtained,atmost20piecesatime.

• ObtainRDFdataofaresourceoraspecifictype,itsattributesandvaluesthroughtheSPARQL
querylanguage.

Anyonecanusetheopendata,buttheyneedtoregistertogetAPIKeyfirst.Tohelpdevelopers
toquicklymastertheAPI,Shanghailibraryprovidesopendatainterfacespecificationdocument,
makesadetaileddescriptionoftheaccessmethods,parameters,andreturnedformat,availabledata
scopeanddatastructure,andprovidestheexamplecode.

Open Data Services Promotion
By drawing lessons from the Shanghai Open Data Apps (SODA) contest, which was organized
by Shanghai Municipal Commission of Economy and Informatization and Shanghai Municipal
TransportationCommission,theShanghailibraryheldtheopendataapplicationdevelopmentcontest
topromotetheopendatatothecommunityalongwiththeannouncementofopendataservice.The
contestwascomposedofsixparts:announcement,registration,professionaltraining,submission,
assessment,andresultandaward:

• Announcement:ThecontestannouncementwasissuedinthewebsitesofShanghailibraryand
alldistrictpubliclibrariesanduniversitylibrariesinShanghai,anditwasalsospreadacrossthe
countryonlinebytheShanghaiLibrarySociety.Meanwhile,therollupbannersofannouncement
wereplacedinthelibrariesofFudanUniversity,ShanghaiJiaoTongUniversity,EastChinaNormal
University,andPudongLibrary.Theannouncementincludesthescheduleandthecontestrule
andsoon.

• Registration:Allowindividualsorteamstosignup.Eachteamshallhaveoneteamleaderand
thenumberofteammembersarenotlimited.

• Professional Training:ProfessionaltrainingwasheldafterregistrationinShanghaiLibrary,and
alivewebcastwasbroadcastatthesametime.Thetrainingcoursesincludeopendatacontent,
opendataaccess,interfacetechnology,etc.

• Submission: Apps for IOS, Android, or micro websites (mobile Web application) can be
submitted.

• Assessment:Theassessmentwascomposedoftwophases,documentreviewandoraldefense,
basedoninnovativeness,feasibility,technologycontent,interactionexperience,andthedegree
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of open data utilization. The document review focuses on technical details, which include
creativity,thedegreeofopendatautilization,externaldatarelevance,technologyadvancement,
andworkload.Theoral defense focuseson theoverall evaluationwork, including themeof
innovation,functioninnovation,interactiveexperience,andthedegreeofopendatautilization.

• Result and Award:Thecontestsetuponefirstprize,twosecondprizes,andfivethirdprizes.
Therewardforfirstprizeis10thousandyuan,eachsecondprizeis5thousandyuan,andeach
thirdprizeis2thousandyuan.ThePopularityAwardwasaddedin2017.ViatheWeChataccount,
thepubliccanvoteforeightdifferentfavoriteworksonceadaywithin10days.Thenumber
ofvotesofworksinthetop8winsthePopularityAward,andthehighestnumberofvotesofa
workwinsthebestPopularityAward.Therearenomoneyrewards,andtheresultofthecontest
wasissuedonthedayoftheoraldefense.

Open Data Contest Propaganda
Inadditiontobuildingacontestwebsiteforannouncement,schedules,rules,andtrainingmaterials,
resultsof theawardandawardedworks,Shanghai libraryalsoheldanexhibition,andasharing
sessiontopromoteopendataserviceandanopendatacontest.Thecontestexhibitioninthehall
ofShanghailibraryintroducedthecontestsituation,motivationofwinners,workconception,work
features,contestharvestofwinners,etc.Thesharingsessionmainlyintroducedtheawardedworks
andtheirtechnologydevelopmentexperiencebythewinnersinthewayofliveexchangebetween
alltheparticipants.Thesharingsessionwasheldduringtheexhibition.

Open Data Services effect
Shanghailibrarypromotestheopendatabymeansofcontest,andobtainsobviousresults.

• TheopendataAPIaccesshasincreased.

Duringthe2016contest,thethree-monthaccesstotheopendataAPIreceivedatotalviewof
55,571times.VisitstotheGenealogyKnowledgeDatabaseServicePlatformandShanghailibrary
GenealogyReadingRoomalsorosesharply.Duringthe2017contest,thethree-monthaccessreceived
atotalviewof245,678times,rose342percent,andtheenthusiasmdoesnotvanishwiththeendof
events.

• Thepublichasanapplicationrequirementforlibrary’sopendata.

Thetwocontestsactivelyattractedtheparticipationof131teamsand336peopleintotal.There
were71teamsand195peoplesignedupforthe2017contest,andtherewasan18percentgrowth
ofteamsanda38percentgrowthofpeopleonayear-to-yearbasis(Figure 2).Participantswere
fromShanghai,Beijing,Guangdong,Jiangsu,Zhejiang,Hubei,Anhui,Heilongjiang,Jilin,Sichuan,
Taiwan,andotherplaces.TheteamsfromShanghaiaccountedforaboutthree-fourths.Participants
includethestudentsandsocialworkersthatweredistributedamongallages(Figure 3).Abouthalf
oftheparticipantswerecollegestudentswithdiversedisciplines,whichexceededourexpectations.
Becauseattheverybeginning,weexpectedcompanydeveloperstoexpandournewservicesbased
ontheirexperiences.Astonishingly,itwasthecollegestudentswhobroughtfreshideastothecontest.

Morethanhalfoftheparticipantsareagedfrom21to30.Therewasasubstantialgrowthof
participantsundertheageof20in2017,withanincreasefrom8%to18%.Participantsundertheage
of30accountedforabout75%oftheparticipants(Figure 4).Thisrevealsthatevenatatraditional
cultureevent,youngpeoplearealsofullofenthusiasm.Thismaybeduetotheirintrinsiclovefor
digital technology,mobile applications, anddynamic interaction.This inspires us, and in future
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events,weshouldbegearedtowardsabroaderpopulation,nomatterwhatthemestheyare,historical
orcontemporary.

• Thepotentialvaluesofopen librarydatacanbe inspiredbyminingdeeply,new innovative
applicationsandvaluescanbegeneratedbyintegratingwiththeexternaldata.

Accordingtothetypeofworkssubmittedfortwoyears(Figure 5),withthedevelopmentofsocial
networks,peoplearemoreinclinedtosubmitmobilewebapplications.Theseapplicationsarevery
lightweight,andcanbespreadveryquicklythroughWeChatandothersocialplatforms.

The1st-prizeand2nd-prizewinnersof2016havehighnoveltyandapplicationvalue.The1st-
prizewasanAndroidAppfornon-ChinesenativespeakerswholearnaboutChinesesurnamesand
cultures, and learnChinese characters.Combining thegenealogy, surnameculture, andChinese
Characterculturecleverly,the1st-prizewinnerrealizesthelinkbetweenShanghaiLibraryGenealogy
KnowledgeDatabaseandotherfamousdatapools,suchasDBpedia,WikitionaryandGeoNames,
andpresentsthepotentialsemanticvaluesofShanghaiLibraryGenealogyOpenDataintheWorld
LinkedDataCloud.ByusingtheconceptofCrowdsourcing,oneofthe2nd-prizewinnersmanages
tobuildanonlinecoordinationandeditionplatform,whichnotonlyminestheSNSsocialattributesof
genealogy,butalsoconnectsitwiththeofficialhistoryandlocalchronicles,henceinspiringindividual
enthusiasmforthecrowdcreationofhistoricalfiguresandevents.Takingspatio-temporalinformation
asthepointcut,theother2nd-prizewinnerminesdeeplythegenealogydataonthestrengthofthe
strongmapservicefunctionofGIS,andoffersavarietyofvisualpresentationapproaches.TakingHu’s
genealogicaldataastheexample,itrestoresandvisuallypresentstheirfamilymigrationpath.Some
ideasandtechnologieshavebeenadoptedbythesecondstagedevelopmentoftheShanghaiLibrary
GenealogyKnowledgeDatabaseServicePlatform.Theworksof2017havehighercompleteness,
andmoreworksarecombinedwithexternaldatatoenableuserstobeacquaintedwithmoredetails
ofhistoryandhumanities(Figure 6).

Figure 2. The comparison of participant number
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Figure 3. The comparison of occupational distribution

Figure 4. The comparison of age distribution
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COMPARISON AND ANALySIS OF The FIVe CASeS OF OPeN 
DATA SeRVICe IN LIBRARIeS AT hOMe AND ABROAD

AlthoughnearlytwentylocalgovernmentsinChinahavelaunchedtheopendataplatformoneafter
anothersince2012,(Sohu, 2017),it’sstillinthepreliminaryexplorationstage,andtheopendata
concepthasnotbeenpopularizedinthesociety(Gao, 2015).TheShanghailibraryopendataservice
projectisthefirstcaseinChineselibraries.Comparedtonon-libraryfieldsofopendataservices
inChina,theprojecthasabetterunderstandingoftheconceptandprinciplesofopendata,anda
tendencyofstructuredandlinkeddataintheInternetage.Thepaperchoosesfiveopendataservice
casesofthelibraryforcomparativeanalysis(Table 1).

Selecting the high Value and Good Quality Data
Theprimaryissuewithopendataservicesisopeningupwhattypeofdata,andtheopendatashould
haveacertaindatasize,butalsowithoutintellectualpropertyissues,tobeofpotentialvalue.Fromthe
table,wecanseethatthesefivecasesofopendataareinlinewiththeaboverequirements,butalsohave
theirowncharacteristics.Whenstartingtheopendataservicein2016,theShanghaiLibraryselected
high-qualityandhigh-valuegenealogydataasopendatamainlybasedontheaspectsofresource
characteristics,readerrequirements,andresourcedataquality.Genealogyisthemostcharacteristicof
resourcesintheShanghaiLibrary.ItisfamousforthelargestnumberoforiginalChinesegenealogies
intheworld,whichnotonlyhasgreatinfluencebutalsohasdrawnwideattentionfromresearch
institutesbothathomeandabroad.Readerswhosearchtheirgenealogiesonlineandofflinehave
beenpouringinandsomereadershaveexpressedthehopethattheycanusetheirgenealogydatato
renewtheirgenealogybackground.Secondly,genealogyisakindofhistoricalmapofthedescendants
anddeedsofthefamilyrecordedinaspecialformcontainingsurnames,familymigration,lineage
catalogue,deeds,customs,relationshipsandsoon(Wang, 2007).Moreover,WhenShanghaiLibrary

Figure 5. The comparison of submission
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ledthecompilationofthematicunioncatalogue“TheGeneralCatalogueofChineseGenealogy”in
2000,theyformulatedthegenealogydescriptionmetadataspecificationandcatalogingrules(Zhou 
& Gu, 2005).Basedontheunioncatalogue,thedataconcerningsurnames,people,places,time,and
institutionswerefurtherregulatedandsupplementedin2013forthegenealogicaldigitalhumanities
project.Basedonthegenealogicalmetadatascheme,wedesignedaBIBFRAMEPedigreeontology,
apublishingfamilytreeontologywithrelateddatatechnology.Thegenealogyontologybasedon
BIBFRAME was designed and published with linked data technology. The genealogy ontology
givessemanticstothedata,linkeddatatechniques,andencodesdatainastandardformatthatallows
themachinetounderstandthesemanticsandhandletherelationshipsbetweenthedata.Celebrity
manuscriptsandarchivesspannearly200yearsfromthebeginningofNineteenthCenturytotheend
ofTwentiethCentury.Itisanimportantresearchresourceaboutmodernhistory,cultural,economic,
andsocialproblems,andcontinuesthehistoricalandculturaltheme,BIBFRAMEontologyformat
andthelinkeddatapublishingtechnology.Therefore,thepotentialvalueofthedataishigherand
thequalityisbetter.

The higher Degree of Data Openness
MachineReadabilityisthemostbasicprincipleofopendata.Allfivecasesinthetableprovidea
machine-readabledataformat.FourofthemusetheW3C’s5-Staropenstandardrecommendedby
TimBernersLee.

Foropendata,itsopennesshastwodimensions:thelegalopennessandthetechnicalopenness
(World Bank group, 2017).Atpresent,themaintypesofopendatalicenseagreementsestablishedby
internationalorganizationsincludetheCreativeCommonslicenseagreement,theopendatasharing
licenseagreement,theopengovernmentlicenseagreement,etc.(Yang, Xia &Xu, 2016).Threecases
inthetableusedtheCreativeCommonslicenseagreement,andoneadoptedtheOpenGovernment
LicenseAgreement.TheShanghaiLibraryadoptsCC-BY-NC-SAinthepublicdomain.Although
CC-BY-NC-SAisnottheidealtypeofopendatalicenseagreement(Huang & Li, 2016),compared

Figure 6. The characteristics of the award-winning works
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Table 1. Comparative table of five library’s open data services

Institute TheBritishLibrary DeutscheDigitale
Bibliothek

TheTorontoPublic
Library

TheLibraryof
Congress TheShanghaiLibrary

Releasedate 2011.7 2013.11 Notfound 2009 2016.3

Datasets
Metadataabout
publishedbooks,
serials

Theculturaland
ScientificHeritageof
Germanyindigitalform

morethan30open
datasetsabout
Catalogue,Event,
andFeedDatafrom
thewebsite,branch
informationetc.

19maindatasets,
includingLCSH,
LCNAF,LCC,etc.
preservationdataset,
smalldatasets

Metadataabout
genealogy,celebrity
manuscriptsandarchives

Quantity 3.9millionrecords
23,721,478objects,
including9,341,578with
digitizedmedia

2.4millioncatalogue
records,etc. 500milliontriples 290thousandrecords

Update
frequency monthly monthly annually Notfound Notfound

Linked
opendata YES YES NO YES YES

DeliveryFormat

CSV,
EAD,
Endnote,Refworks,
RIS&BibTex,
RDF/XML,
Turtle,JSON,
MARC21/
MARCXML

DC,DenkXWeb,
indexMeta,
ESE,EAD,
METS/MODS,
MARCXML,LIDO

XML,MARC/
BZ2,JSON,KML,CSV

RDF/XML(MADS,
SKOS)
N-Triples(MADSand
SKOS)
JSON(MADS/RDF
andSKOS/RDF)
MADS-RDF/XML
MADS-N-Triples
MADS/RDF-JSON
SKOS-RDF/XML
SKOS-N-Triples
SKOS-JSON
MADS/XML
MARC/XML

RDF
JSON-LD

Delivery
Method

Download
SPARQL/Linked
DataAPI

API Download
Search
Download
Command-line
RESTfulAPI

SPARQL/LinkedData
API

DataAccess
Interface

SPARQLEditor
SPARQLEndpoint

HTTPURI,
RESTfulAPI NO

HTTPURI(Humans
),RESTful
API(machines
)

HTTPURI
RESTfulAPI,SPARQL
Endpoint

APIkey NO YES NO No YES

License CC01.0

CC01.0
CC3.0
CC-BY,CC-BY-ND,CC-
BY-SA,CC0,Public
Domain,dl-de/byfor
differentdatainCoding
daVinci

OPENGOVERNMENT
LICENCE–Toronto
PublicLibrary

Notfound CC2.0
CC-BY-NC-SA

Usageguidefor
license 6aspects 4aspects 6aspects Notfound NotFound

Website/
Platform http://bnb.data.bl.uk/ https://api.deutsche-

digitale-bibliothek.de/.
https://opendata.tplcs.
ca/ http://id.loc.gov/ http://data.library.sh.cn/

Website/
Platform
column

Home
GettingStarted
Documentation
FAQs
Contactus

Home,
Aboutus,
Help,
Discover

Introduction,
Librarydata,
libraryOpendata
policy,
Contactus

LinkedDataService,
About,
MainDataset
Descriptions,
PreservationDataset
Descriptions,
SmallDatasets
Descriptions,
Search,
Download,
TechnicalCenter,
ContactUs,
PrivacyPolicy

Introduction,
ListsofAuthorityand
ontology,
UsageguideofAPI

Administrative
Metadata

Description
Updatefrequency
Dataset
DateSize(KB)

Description
Updatequantity
License
Datatype
Created
LastUpdated

Description
DateSize
format
Dataavailable
LastUpdated
Updatefrequency

Description
URI
LastUpdated
DataFormats

Notfound

Activity Notfound CodingdaVinci Notfound
Legislative
DataChallenge,
CongressionalData
Challenge

Opendataapplication
developmentcontest

Numberof
Activity Notfound 2014to2017

4times Notfound 2013,2017
twice

2016to2017
twice



International Journal of Library and Information Services
Volume 10 • Issue 1 • January-June 2021

12

withthedomesticlibraryservicesharinglicense,itslegalopennessisrelativelyinahigherlevel.To
thetechnicallevelofopenness,MachineReadableisthemostbasicattributeofopendata,which
canbeunstructureddata,semi-structureddata,andstructureddata(Zheng, 2015).Allfivecasesin
thetableprovideamachine-readabledataformat.FourofthemusedtheW3C’s5-Staropenstandard
recommendedbyTimBernersLee.TheRDFdataabstractionmodelanditsvariousserialization
formatssuchasRDF/XML,Turtle,JSON-LDofShanghaiLibrary’sopendatareachedthehighest
starratinginthefive-starratingsystemontheformatofopendataandtheuseofsemanticweb
standards,wereinlinewiththedevelopmentdirectionofopendatastructurizationandassociation
advocatedbytheW3C.Sohavingtechnicalopennessisheldinhigherdegreeoverotheraspects.

The Formation of “Five in One” of Open Data Service and Promotion Mode
Openingdataisnotanendinitself,however,makingdatausefulisthepurpose(Zheng, 2015).Open
datadoesnotdirectlyproducevalue,anditisonlywhenopendataistakenadvantageofbysociety
thatitreallymakessense(Zheng, 2015).Topromotethereuseofopendata,the“opengovernment
dataindex”oftheOrganizationforEconomicCooperationandDevelopment(OECD)liststheopen
dataapplicationdevelopmentcontests(suchasformobileclients)asoneoftheindicatorsofreuse
(Zheng & Liu, 2016).

The“Shanghaibigdatadevelopmentimplementationopinions”putsforwardtosupportShanghai
opendatainnovationapplicationcompetitionandotherdatacompetitionactivities(Shanghai.gov.cn, 
2016).Adoptingtheexperienceofhomeandabroad,theShanghailibraryholdsopendatacontests,
launchesopendataservices,andcollectsexcellentworksandideasfromthewholecountry.Hence,
theycanincreasepublicawarenessofopendataanditssignificanceforhelpinglibrariestoopenup
thepotentialvalueofdata.

Someauxiliaryactivities,e.g.thetechnicaltrainingforparticipantsheldsoonaftertheregistration,
and the one-day sharing session during the one-week exhibition after the contest, succeeded in
sharingbrilliantideasofawardedworks.Inthisway,weintegratedcontest,training,exhibition,and
asharingsessionintovitalpartsofopendataservices,whichconstitutesaFive-in-Oneparadigm
foropendataserviceandpromotion.

Fromthecomparisonwithfourotherlibraries,theShanghailibraryopendataservicesstillhas
thefollowingdeficiencies:

• Opendataformatsarenotdiversified.
• Thewebsiteissimplerandcan’tprovidemoredetailstodatausers.
• Thelackofadministrativemetadata.
• Theusageguideforlicenseisnotclearenough.

SUGGeSTION

TheopendataserviceisanicetrythattheShanghailibrarystudiestoabsorbdomesticandabroad
opendataresearchandPractices.Theopendataserviceisalsoathoughtandexplorationthatthe
ShanghaiLibrarytransformsandinnovatesinapubliclibraryintheeraofbigdata.Itprovidesa
usefulreferencefortheopendataserviceofLibrariesinChina.Combinedwiththestatusofopen
dataathomeandabroad,andtheimplementationofthiscase,theauthorbelievesthattheShanghai
libraryopendataservicesinthefutureshouldbestrengthenedinthefollowingareas.

Strengthen the Metadata work
Theopendataisnotonlyjustasingledata,itismoreofacertainkindofdataordatacombinations,so
itisoftencalledtheopendataset.Opendataisnotonlytheopeningofdata,butalsotheopeningofthe
process,thatis,includingaseriesofdataoperationssuchasdatasource,acquisition,andprocessing
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(Ma &Pu, 2016).Metadataisakindofdescriptiondata,anditisveryimportanttostrengthenthe
opendatamanagement,improvetheopendatasetsdiscoverability,helpusersunderstand,andselect
thedata (Yu, Zhai & Lin, 2016).TheUnitedStates clearly specified themetadatacontent in its
opendatapolicymemorandum,aG7commitmenttoparticipateinametadataGitHubmappingtest
(i199IT, 2014),the“opendatacertificate”oftheBritishOpenDataResearchInstitute(ODI)(Open 
data certificate, 2017),and“2017Chineselocalgovernmentdataopenplatformreport”allclaim
thatprovidingmetadataisoneoftheevaluationindicators.InJanuary2014,W3Claunchedthedata
openmetadata recommendation standardDCAT (DataCatalogVocabulary) (Maali & Erickson, 
2014)etc.Metadata isan importantcomponentofopendata,andhas thesameimportantstatus
asopendata.Therefore,theShanghailibraryopendataservicesneedtostrengthenthebasicwork
metadata,butalsotopayattentiontothesemanticandmachine-readabilityofmetadata,andreferto
thedomesticandforeignexistingmetadataspecificationandapplicationexamplesinordertomake
metadataschemaandpublishtheschemaonitsopendataplatform.

Strengthen the Construction of Open Data website
Theestablishmentofaunifiedgovernmentopendataportalisacommonpracticeamonggovernments
andregionsabouttheopendataservice,whichisnoexceptioninforeignlibraries(Wu, 2015).There
areusuallytwowayswhichare“proprietary”and“unifiedembedded.”Theformerisaparticular
opendataplatformthatallopendatagatherin,thelatterisacolumnofawebsite(2017).Although
theapproachisdifferent,acommonfeatureispublishingopendatacentrallyandprovidingopendata
consumptioninterfacesordownloadscentrally.Inaddition,opendataserviceisnotjustasimpleopen
dataportal,butismoreofadynamicsystemthatprovidestheopendataandthereuseofopendata,
andinspirestheinnovationamongdifferentstakeholders(Zheng& Liu, 2016).Thedataguide,data
acquisition,dataapplications,andinteractivecommunication(Zheng & Gao, 2015)isthereforethe
basicfunctionsoftheopendataportal.Atpresent,theShanghailibraryhasaprofessionalopendata
platform,butitismoreofadynamicforalltheopendata.TheShanghailibraryopendataservices
collecttheexistingopendataandpublishthemontheopendataplatformuniformly,establishthe
competitionchannelthatlinkstheopendataapplicationdevelopmentcontestwebsiteinorderto
showtheopendataapplicationcase,strengthen the interactionandcommunication,andprovide
conveniencefortheuseracquisition,learningandinnovationapplications.

Strengthen the Legal Guarantee of Open Data
Matchingthecorrespondingopenlicenseprotocolforadatasetisanimportantsteptoopendata,andit
isthemainwaytoguaranteetheopennessofdatafromthelegalperspective.Dataopenauthorizationis
typicallyincludedinWebsitestatements,anexemptionclause,orserviceagreementsonanopendata
platform.TheTorontopubliclibraryopendatapolicyonitswebsiteannouncestheopendatapolicies
indetail.Theyconsistofpolicyobjectives,basicprinciples,policystatement,accountability,dataset
definition,andaccessory.Theaccessory“OpenGovernmentLicense-TorontoPublicLibrary”,informs
theuserthatdatacanbefreetouse,whatrightsareincludedinfreeuse,underwhatcircumstances
canthedatabeusedfreely,etc.(Toronto public library, 2017).TheBritishLibraryprovideslink
totheCreativeCommonsCC01.0UniversalPublicDomainDedicationinitslinkedbibliographic
dataopenwebsite.Inthefulltermsandconditionsofitswebsite,thedocumentishighlightedasa
userguide,notthelegalcontract,anddescribedindetailaboutdatausage,datasupport,usingand
sharing,disclaimer,etc.(The British Library, 2017).Inaddition,thenon-discriminationandopen
authorizationofopendatabreakstherestrictionofsharingconditionsandspecificsharingpartiesin
traditionaldatasharing(Gao, 2015).Therefore,intheShanghailibraryopendataservices,torefine
theCC-BY-NC-SAcontenthelpsuserstofullyunderstandtheagreement,butalsomaximizethelaw
ofopennessbasedondefiningtheopendataboundarywithopendataservicesdeeply.
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Attention to Data Developers’ Community
Thegeneration,opening,use,effect,andfeedbackoftheopendataisadynamicprocessofcirculation
(Zheng, 2015),whichinvolvesmultiplestakeholders,variousfactorsofinteraction,andthecause
andeffectloop.Itisacomplexanddynamicecosystem.Inthisecosystem,whendataisopen,the
wayandhowwellthedatausersusewillultimatelydeterminetheeffectivenessofopendata(Zheng, 
2015).Fromatechnicalperspective,theuserisdividedintotwogroups,thosewithanon-technical
backgroundandthosewithatechnicalbackground.Thesetwogroupshavesignificantdifferences
indatauseanddatautilizationability.Themaindifferencebetweenthemisthatonlytheuserswith
atechnicalbackgroundarelikelytobecomedatadevelopers.Datadeveloperscanbedividedinto
teamsand individuals.The teamsareusually teamsof researchanddevelopment companies,or
groupsoffreecombination.Bothteamsandindividualsarethebasicusersofopendataandplayan
importantroleintheopendataecosystem.Therefore,intheopendataserviceofShanghailibrary,
weshouldpayattentiontonurturing,mentoring,andpromotingthedatadevelopercommunityand
itsgrowth.Inparticular,theR&DCompanyisregardedasapartnertomaintaintheinteractionwith
developers.Whennecessary,toassistdevelopersintransformingone-offactivitiesintolong-term
projects(i199IT, 2014),tostimulatedatadevelopersenthusiasmfortheuseofdatainnovationand
power,andhelptoformapositivecycleofanopendataecosystem.Hence,itmakescontributions
totheformationofapositivecycleofopendataecosystems.

CONCLUSION

Thelifeofdataliesinsharing(Beijing Youth Daily, 2017),themoresharing,thestrongerthevitality,
andthepremiseofsharingisopening.Dataisthesoilforthesmartsocietyanddatamationofall
businessesisthefoundationofintelligence(Xu, 2016).Therefore,theopendataisnotonlythewave
oftheworld,butalsotheessentialrequirementofthedevelopmentofthebigdataera.Althoughopen
dataisconfrontedwithmanychallengessuchasdataquality,datamanagementanddataecology,
openingupisinevitable.ThecasesofShanghailibraryshowthatopendataserviceshelplibraries
withplayingapositiveroletolibrariesinthereleaseofdatavalues,improvementoftheirservices,
andpromotingtheexchangeofknowledgeandenhancementofpublicdataquality.Thelibraryshould
opendataandthiswill initiateabrilliantfuturefor librariesandtheirusers.Therefore,enabling
librariestoestablishafavorablespaceinopendata.
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