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Linked	
  Data	
  for	
  Libraries	
  (LD4L)	
  

•  On	
  December	
  5,	
  2013,	
  the	
  Andrew	
  W.	
  Mellon	
  
FoundaOon	
  made	
  a	
  two-­‐year	
  $999K	
  grant	
  to	
  
Cornell,	
  Harvard,	
  and	
  Stanford	
  starOng	
  Jan	
  ‘14	
  

•  Partners	
  will	
  work	
  together	
  to	
  develop	
  an	
  
ontology	
  and	
  linked	
  data	
  sources	
  that	
  provide	
  
relaOonships,	
  metadata,	
  and	
  broad	
  context	
  
for	
  Scholarly	
  InformaOon	
  Resources	
  

•  Leverages	
  exisOng	
  work	
  by	
  both	
  the	
  VIVO	
  
project	
  and	
  the	
  Hydra	
  Partnership	
  



Courtesy	
  Na,onal	
  Gallery	
  of	
  Art,	
  Washington	
  

Vision:	
  Create	
  a	
  LOD	
  standard	
  to	
  exchange	
  
all	
  that	
  libraries	
  know	
  about	
  their	
  resources	
  



Overview	
  



Specific	
  LD4L	
  goals	
  
•  Free	
  informaOon	
  from	
  exisOng	
  library	
  system	
  
silos	
  to	
  provide	
  context	
  and	
  enhance	
  discovery	
  of	
  
scholarly	
  informaOon	
  resources	
  

•  Leverage	
  usage	
  informaOon	
  about	
  resources	
  
•  Link	
  bibliographic	
  data	
  about	
  resources	
  with	
  
academic	
  profile	
  systems	
  and	
  other	
  external	
  
linked	
  data	
  sources	
  

•  Assemble	
  (and	
  where	
  needed	
  create)	
  a	
  flexible,	
  
extensible	
  LD	
  ontology	
  to	
  capture	
  all	
  this	
  
informaOon	
  about	
  our	
  library	
  resources	
  

•  Demonstrate	
  combining	
  and	
  reconciling	
  the	
  
assembled	
  LD	
  across	
  our	
  three	
  insOtuOons	
  



How	
  LD4L	
  builds	
  on	
  VIVO	
  

•  The	
  LD4L	
  ontology	
  uses	
  components	
  of	
  the	
  VIVO-­‐
ISF	
  ontology	
  and	
  some	
  of	
  its	
  design	
  pa_erns	
  

•  The	
  Vitro	
  so`ware	
  plaaorm	
  used	
  for	
  VIVO	
  is	
  being	
  
adapted	
  to	
  support	
  LD4L	
  ontology	
  ediOng	
  and	
  
sample	
  content	
  development,	
  search,	
  and	
  
browsing	
  

•  The	
  mulO-­‐insOtuOon	
  LD4L	
  demonstraOon	
  search	
  
will	
  follow	
  the	
  approach	
  used	
  for	
  VIVOsearch.org	
  

•  LD4L	
  data	
  will	
  incorporate	
  exisOng	
  VIVO,	
  Stanford	
  
CAP,	
  and	
  Harvard	
  Faculty	
  Finder	
  URIs	
  



Overall	
  Omeline	
  

•  2014:	
  Develop	
  use	
  cases;	
  Assemble	
  LD4L	
  
ontology;	
  Plan	
  use	
  of	
  BIBFRAME	
  and	
  connecOons	
  
to	
  exisOng	
  URI-­‐based	
  enOOes	
  

•  February	
  2015:	
  LD4L	
  Workshop	
  
•  Feb-­‐Aug	
  2015:	
  Pilot	
  full	
  catalog	
  conversion	
  
pipeline;	
  Engineering	
  for	
  use	
  cases	
  

•  Aug	
  2015-­‐Jan	
  2016:	
  Make	
  LD4L	
  ontology-­‐based	
  
full	
  catalog	
  LD	
  available	
  from	
  3	
  partners;	
  
demonstrate	
  cross-­‐site	
  search	
  and	
  use	
  case	
  tools	
  



Workshop	
  –	
  February	
  2015	
  

•  Held	
  a	
  two-­‐day	
  workshop	
  for	
  50	
  a_endees	
  from	
  10-­‐12	
  
interested	
  library,	
  archive,	
  and	
  cultural	
  memory	
  
insOtuOons	
  

•  Demonstrated	
  iniOal	
  prototypes	
  of	
  LD4L	
  and	
  ontology	
  
•  Obtained	
  feedback	
  on	
  iniOal	
  ontology	
  choices	
  
•  Obtained	
  feedback	
  on	
  overall	
  design	
  and	
  approach	
  
•  Gained	
  an	
  understanding	
  of	
  how	
  insOtuOons	
  see	
  this	
  

approach	
  fihng	
  in	
  with	
  their	
  own	
  mulO-­‐insOtuOonal	
  
collaboraOons	
  and	
  exisOng	
  larger	
  efforts	
  such	
  as	
  the	
  
Digital	
  Public	
  Library	
  of	
  America,	
  VIVO,	
  and	
  BIBFRAME	
  



LD4L	
  working	
  assumpOons	
  

•  Trying	
  to	
  do	
  conversion	
  and	
  relaOon	
  work	
  at	
  
scale-­‐-­‐with	
  full	
  sets	
  of	
  enterprise	
  data	
  
– Harvard:	
  13.6	
  million	
  bibliographic	
  records	
  
– Stanford	
  and	
  Cornell:	
  roughly	
  8	
  million	
  bib	
  records	
  
in	
  each	
  collecOon	
  

•  Trying	
  to	
  understand	
  the	
  pipeline	
  /	
  workflows	
  
that	
  will	
  be	
  needed	
  for	
  this	
  

•  Looking	
  to	
  build	
  useful,	
  value-­‐added	
  services	
  
on	
  top	
  of	
  the	
  assembled	
  triples	
  



Bibliographic Data 
•  MARC 
•  MODS 
•  EAD 

 

Person Data 
•  CAP, FF, 

VIVO  
•  ORCID 
•  ISNI 
•  VIAF, LC 

Usage Data 
•  Circulation 
•  Citation 
•  Curation 

•  Exhibits 
• Research 

Guides 
•  Syllabi 
•  Tags 

LD4L	
  data	
  sources	
  



Challenges	
  
•  At	
  this	
  stage,	
  perfecOon	
  as	
  the	
  enemy	
  of	
  the	
  good	
  
(e.g.,	
  in	
  ontologies	
  and	
  reconciliaOon)	
  

•  When	
  to	
  mint	
  vs.	
  reference	
  exisOng	
  URIs	
  
•  Wider	
  issues	
  of	
  global	
  enOty	
  reconciliaOon	
  including	
  
dri`,	
  variable	
  adopOon	
  

•  Scale	
  
•  Needed	
  workflows	
  and	
  services	
  as	
  part	
  of	
  local	
  and	
  
global	
  partnerships	
  

•  Leveraging	
  technologies	
  developed	
  for	
  other	
  
purposes	
  (e.g.,	
  LibGuides,	
  DMS,	
  CAP)	
  

•  Thinking	
  outside	
  the	
  bibliographic	
  box	
  



Advantages	
  to	
  VIVO	
  projects	
  
•  Libraries	
  are	
  key	
  partners	
  in	
  many	
  if	
  not	
  most	
  VIVO	
  
projects	
  

•  Broadening	
  the	
  scope	
  of	
  linked	
  data	
  work	
  at	
  an	
  
insOtuOon	
  builds	
  mindshare	
  and	
  may	
  draw	
  experOse	
  
and	
  resources	
  (e.g.,	
  to	
  address	
  scalability)	
  

•  Reuse	
  of	
  VIVO	
  URIs	
  in	
  new	
  contexts	
  and	
  services	
  helps	
  
jusOfy	
  disambiguaOon	
  costs	
  

•  Surfacing	
  addiOonal	
  scholarly	
  work	
  through	
  library	
  
catalog	
  discovery	
  systems	
  adds	
  visibility	
  and	
  credibility	
  
to	
  researchers	
  and	
  to	
  libraries	
  

•  LD4L-­‐like	
  projects	
  will	
  help	
  build	
  awareness	
  of	
  best	
  
pracOces	
  for	
  idenOfiers	
  and	
  data	
  (e.g.,	
  ORCID)	
  



ImplicaOons	
  for	
  VIVO	
  projects	
  
•  To	
  meet	
  library	
  linked	
  data	
  requirements,	
  VIVO	
  
projects	
  will	
  be	
  asked	
  to	
  commit	
  to	
  stable,	
  
persistent	
  URIs	
  and	
  data	
  even	
  for	
  people	
  who	
  
depart	
  the	
  insOtuOon	
  

•  Scale,	
  temporal,	
  geographic,	
  and	
  data	
  horizons	
  
are	
  bigger	
  
–  Libraries	
  have	
  to	
  think	
  and	
  coordinate	
  globally	
  
–  VIVO	
  is	
  relaOvely	
  Ony	
  and	
  narrow	
  in	
  scope	
  

•  Service	
  interdependencies	
  notch	
  up	
  enterprise-­‐
level	
  expectaOons	
  

•  Technologies	
  are	
  not	
  fully	
  mature	
  



LD4L	
  and	
  the	
  VIVO	
  community	
  
•  LD4L	
  has	
  accelerated	
  some	
  discussions	
  common	
  to	
  libraries	
  

and	
  VIVO	
  
–  Need	
  for	
  stable,	
  persistent	
  idenOfiers	
  transcends	
  VIVO	
  and	
  must	
  
be	
  solved	
  at	
  a	
  global	
  level	
  

•  LD4L	
  has	
  arOculated	
  that	
  local	
  original	
  asserOons	
  (new	
  vs.	
  
copy	
  cataloging)	
  should	
  use	
  local	
  URIs	
  even	
  when	
  global	
  
URIs	
  exist	
  
–  This	
  is	
  essenOal	
  for	
  linked	
  data	
  to	
  work	
  
–  VIVO	
  URIs	
  are	
  in	
  the	
  insOtuOonal	
  namespace	
  already	
  

•  VIVO	
  data	
  provides	
  many	
  opportuniOes	
  to	
  demonstrate	
  
wider	
  potenOal	
  
–  E.g.,	
  CTSAsearch	
  at	
  University	
  of	
  Iowa	
  (Dave	
  Eichmann)	
  

•  Other	
  opportuniOes	
  will	
  be	
  addressed	
  later	
  in	
  this	
  talk	
  



Use	
  Cases	
  



LD4L	
  Use	
  Case	
  Clusters	
  
1.  Bibliographic	
  +	
  curaOon	
  

data	
  
2.  Bibliographic	
  +	
  person	
  

data	
  
3.  Leveraging	
  external	
  data	
  

including	
  authoriOes	
  
4.  Leveraging	
  the	
  deeper	
  

graph	
  (via	
  queries	
  or	
  
pa_erns)	
  

5.  Leveraging	
  usage	
  data	
  
6.  Three-­‐site	
  services,	
  e.g.	
  

cross-­‐site	
  search	
  

42	
  raw	
  use	
  cases	
  

12	
  refined	
  use	
  cases	
  
in	
  6	
  clusters…	
  



1.1	
  Build	
  a	
  virtual	
  collecOon	
  

•  Goal:	
  allowing	
  librarians	
  and	
  patrons	
  to	
  create	
  
and	
  share	
  virtual	
  collecOons	
  by	
  tagging	
  and	
  
opOonally	
  annotaOng	
  resources	
  

•  ImplementaOons	
  
– Cornell	
  
– Stanford	
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1.2	
  Tag	
  scholarly	
  informaOon	
  
resources	
  to	
  support	
  reuse	
  

•  Goal:	
  provide	
  librarians	
  tools	
  to	
  create	
  and	
  
manage	
  larger	
  online	
  collecOons	
  of	
  catalog	
  
resources	
  

•  ImplementaOon	
  
– More	
  automaOon	
  
– Batch	
  processes	
  as	
  well	
  as	
  individual	
  ediOng	
  
– Working	
  to	
  replace	
  CuLLR	
  



31	
  



2.1	
  See	
  and	
  search	
  on	
  works	
  by	
  people	
  
to	
  discover	
  more	
  works	
  and	
  be_er	
  

understand	
  people	
  

•  Goal:	
  link	
  catalog	
  search	
  results	
  to	
  the	
  three	
  
researcher	
  networking	
  systems	
  to	
  provide	
  
current	
  arOcles,	
  courses	
  

•  ImplementaOon	
  
– Adding	
  VIVO	
  URIs	
  to	
  MARC	
  records	
  for	
  thesis	
  
advisors	
  

– Adding	
  links	
  to	
  VIVO	
  records	
  linking	
  back	
  to	
  
faculty	
  works	
  and	
  their	
  students’	
  theses	
  

– Raises	
  important	
  issues	
  about	
  URI	
  stability	
  



Thesis	
  Advisors	
  and	
  VIVO	
  

•  Cornell	
  Technical	
  Services	
  is	
  including	
  thesis	
  advisors	
  in	
  
MARC	
  records	
  using	
  NetIDs	
  from	
  the	
  Graduate	
  school	
  
database	
   	
  e.g.,	
  700	
  1	
  ‡a	
  Ceci,	
  Stephen	
  John	
  ‡e	
  thesis	
  advisor	
  ‡0	
  

•  Advisors	
  are	
  looked	
  up	
  against	
  VIVO	
  to	
  get	
  URIs	
  for	
  the	
  
faculty	
  members	
  

	
  	
  
	
  
	
  





Stages	
  of	
  data	
  transformaOon	
  

MARC	
  
record	
  

MARC	
  to	
  
MARCXML	
  
converter	
  

MARCXML	
  

Pre-­‐
processing	
  

Post-­‐processor	
  

LC	
  BIBFRAME	
  
converter	
  

BIBFRAME	
  
RDF	
  

Linked	
  
Data	
  

LOD	
  

Norma
lized	
  
MARC
XML	
  



Sample	
  post-­‐processor	
  funcOons	
  

•  Asserts	
  that	
  the	
  bf:Work	
  is	
  an	
  ld4l:Thesis	
  
•  Creates	
  foaf:Person	
  from	
  thesis	
  author	
  
•  Creates	
  foaf:Person	
  from	
  thesis	
  advisor	
  
– Re-­‐uses	
  VIVO	
  URI	
  rather	
  than	
  minOng	
  a	
  new	
  URI	
  

•  Creates	
  foaf:OrganizaOon	
  from	
  degree-­‐
granOng	
  insOtuOon	
  



Future	
  post-­‐processing	
  challenges	
  

•  Scale	
  up	
  to	
  real	
  world	
  magnitude	
  of	
  library	
  
catalog	
  data	
  

•  Extend	
  to	
  full	
  variety	
  of	
  different	
  types	
  of	
  
catalog	
  records	
  

•  Address	
  issues	
  of	
  enOty	
  resoluOon	
  and	
  linking	
  
in	
  the	
  real	
  world	
  for	
  works,	
  people,	
  
organizaOons,	
  events,	
  places,	
  and	
  subjects	
  

•  Integrate	
  catalog	
  updates	
  into	
  exisOng	
  
triplestore	
  



3.1	
  Search	
  with	
  geographic	
  data	
  for	
  
record	
  enrichment	
  and	
  pivoOng	
  

•  Goal:	
  leverage	
  geographic	
  subject	
  headings	
  to	
  
link	
  catalog	
  resources	
  to	
  each	
  other	
  and	
  to	
  
other	
  linked	
  data	
  

•  ImplementaOon:	
  
– Paolo	
  Ciccarese	
  experimental	
  alignment	
  with	
  
DBpedia	
  



3.2	
  Search	
  with	
  subject	
  data	
  for	
  record	
  
enrichment	
  and	
  pivoOng	
  

•  Goal:	
  as	
  with	
  geographic	
  linkages,	
  improve	
  
alignment	
  of	
  records	
  to	
  facilitate	
  

•  ImplementaOon:	
  
– Adding	
  OCLC	
  FAST	
  subject	
  headings	
  to	
  MARC	
  
records	
  
•  More	
  straighaorwardly	
  hierarchical	
  than	
  LCSH	
  with	
  
combinaOons	
  of	
  3	
  headings	
  



MARC	
  record	
  with	
  FAST	
  headings	
  



3.3	
  Search	
  with	
  person	
  data	
  for	
  record	
  
enrichment	
  and	
  pivoOng	
  

•  Goal:	
  idenOfy	
  and	
  link	
  to	
  reliable	
  person	
  records	
  
for	
  authors	
  beyond	
  the	
  home	
  insOtuOon	
  

•  ImplementaOon:	
  
–  Stanford	
  has	
  tested	
  the	
  ability	
  to	
  resolve	
  chains	
  of	
  
idenOfiers	
  including	
  id.loc.gov,	
  VIAF,	
  and	
  ISNI	
  

–  Catalog	
  record	
  vendors	
  have	
  expressed	
  willingness	
  to	
  
include	
  some	
  enhancement	
  in	
  their	
  services	
  

–  Some	
  idenOfiers	
  change	
  as	
  be_er	
  informaOon	
  
becomes	
  available	
  

–  InsOtuOonal	
  membership	
  in	
  ISNI	
  allows	
  access	
  to	
  
provisional	
  records	
  for	
  review	
  and	
  correcOon	
  



AuthoriOes	
  with	
  URIs	
  (Stanford)	
  



3.4	
  Authority	
  tool	
  for	
  more	
  accurate	
  
data	
  entry	
  

•  Goal:	
  guidance	
  for	
  catalogers’	
  controlled	
  
vocabulary	
  choices	
  influenced	
  by	
  a	
  project’s	
  
ontology	
  and	
  vocabulary(ies)	
  

•  ImplementaOon	
  
–  Cornell	
  has	
  developed	
  a	
  SKOS	
  flavor	
  of	
  Vitro	
  to	
  support	
  
creaOon,	
  ediOng,	
  and	
  service	
  provision	
  for	
  controlled	
  
vocabularies	
  to	
  VIVO	
  or	
  other	
  apps	
  

–  Cornell	
  looking	
  at	
  Vitro	
  for	
  BIBFRAME	
  content	
  creaOng	
  
and	
  ediOng	
  
•  EvaluaOng	
  LD4L	
  BIBFRAME	
  ontology	
  for	
  both	
  converted	
  MARC	
  
records	
  and	
  de	
  novo	
  cataloging	
  

•  SupplemenOng	
  ontology	
  axioms	
  as	
  domains	
  require	
  
•  ConnecOng	
  to	
  external	
  vocabularies	
  and	
  sources	
  of	
  definiOve	
  
enOty	
  URIs	
  



4.1	
  IdenOfying	
  related	
  works	
  

•  Goal:	
  finding	
  addiOonal	
  resources	
  beyond	
  
those	
  directly	
  related	
  to	
  any	
  single	
  work	
  using	
  
queries	
  or	
  pa_erns,	
  as	
  for	
  example	
  changes	
  in	
  
illustraOons	
  over	
  a	
  series	
  of	
  ediOons	
  of	
  a	
  work	
  

•  ImplementaOon	
  
– Explored	
  by	
  modeling	
  non-­‐MARC	
  metadata	
  from	
  
Cornell	
  Hip	
  Hop	
  Flyer	
  collecOon	
  using	
  LinkedBrainz	
  

– Availability	
  of	
  data	
  will	
  influence	
  richness	
  of	
  
discoverable	
  context	
  



Hip	
  Hop	
  flyers	
  



Pilot:	
  linking	
  Hip	
  Hop	
  flyer	
  metadata	
  to	
  
MusicBrainz/LinkedBrainz	
  data	
  

•  Model	
  non-­‐MARC	
  metadata	
  from	
  Cornell	
  Hip	
  Hop	
  Flyer	
  
CollecOon	
  in	
  RDF	
  
–  Test	
  LD4L	
  BIBFRAME	
  for	
  describing	
  flyers	
  originally	
  
catalogued	
  using	
  ARTstor’s	
  Shared	
  Shelf	
  

–  Use	
  Ge_y	
  Art	
  &	
  Architecture	
  Thesaurus	
  to	
  create	
  bf:Work	
  
sub-­‐classes	
  

–  Test	
  the	
  use	
  of	
  other	
  ontologies	
  for	
  describing	
  other	
  
enOOes	
  including	
  Event	
  ontology	
  and	
  Schema.org	
  

•  Use	
  of	
  URIs	
  for	
  performers	
  to	
  recursively	
  discover	
  
relaOonships	
  to	
  other	
  enOOes	
  via	
  dates,	
  events,	
  venues,	
  
graphic	
  designers,	
  work	
  types	
  and	
  categories	
  
–  Mostly	
  local	
  authoriOes	
  for	
  performers,	
  rarely	
  represented	
  by	
  LCNAF	
  

or	
  other	
  name	
  authoriOes	
  



MusicBrainz	
  



Reconciling	
  mo:Release	
  with	
  bf:Audio	
  



Takeaways	
  

•  Able	
  to	
  map	
  large	
  parts	
  of	
  our	
  metadata	
  to	
  RDF	
  using	
  
mulOple	
  ontologies	
  to	
  discover	
  more	
  relaOonships	
  to	
  
more	
  enOOes	
  (sOll	
  some	
  mapping	
  and	
  reconciliaOon	
  
work	
  to	
  do)	
  

•  Largely	
  predicated	
  on	
  manual	
  workflows	
  for	
  
preprocessing,	
  URI	
  lookups,	
  and	
  unstable	
  so`ware	
  
for	
  RDF	
  creaOon	
  

•  Need	
  more	
  URIs	
  for	
  both	
  linking	
  to	
  and	
  linking	
  from	
  
in	
  order	
  to	
  take	
  advantage	
  of	
  queries	
  and	
  pa_erns	
  

	
  



4.2	
  Leverage	
  the	
  deeper	
  graph	
  to	
  
surface	
  more	
  relevant	
  works	
  

•  Goal:	
  extend	
  the	
  use	
  of	
  contextually	
  related	
  
informaOon	
  to	
  influence	
  relevance	
  ranking	
  

•  ImplementaOon:	
  
– Leverage	
  alignment	
  of	
  WorldCAT	
  bibliographic	
  
idenOfiers	
  to	
  OCLC	
  Works	
  in	
  post-­‐processing	
  
BIBFRAME	
  converted	
  from	
  MARC	
  

– Compare	
  alignment	
  across	
  3	
  insOtuOons	
  to	
  reduce	
  
redundancy	
  and	
  potenOally	
  influence	
  relevance	
  
ranking	
  





Work	
  ID	
  to	
  bib	
  ID	
  distribuOon	
  

Source:	
  Frances	
  Webb,	
  Cornell	
  University	
  Library	
  



5.1	
  Research	
  guided	
  by	
  community	
  
usage	
  

•  Goals:	
  find	
  what	
  is	
  being	
  read,	
  annotated,	
  
bought	
  by	
  libraries,	
  etc.	
  by	
  scholarly	
  
communiOes	
  not	
  only	
  at	
  my	
  insOtuOon	
  but	
  at	
  
others,	
  and	
  to	
  find	
  sources	
  used	
  elsewhere	
  
but	
  not	
  by	
  my	
  community	
  

•  ImplementaOon	
  
– Stack	
  scores	
  at	
  Harvard	
  supporOng	
  Stacklife	
  
– Extend	
  same	
  approach	
  at	
  Cornell,	
  avoiding	
  any	
  
specific	
  patron	
  informaOon	
  to	
  maintain	
  privacy	
  



h_p://stacklife.harvard.edu/	
  



5.2	
  Be	
  guided	
  in	
  collecOon	
  building	
  by	
  
usage	
  

•  Goal:	
  guide	
  collecOon	
  development	
  based	
  on	
  
usage	
  at	
  local	
  and	
  remote	
  insOtuOons,	
  
whether	
  in	
  concert	
  or	
  differenOally	
  

•  ImplementaOon	
  
– AnOcipated	
  as	
  a	
  business	
  analyOcs	
  tool	
  helping	
  to	
  
guide	
  the	
  applicaOon	
  of	
  increasingly	
  limited	
  funds	
  
for	
  acquisiOon	
  

– Perhaps	
  most	
  useful	
  to	
  find	
  gaps	
  in	
  local	
  
collecOons	
  where	
  strong	
  usage	
  occurs	
  elsewhere	
  



6.1	
  Cross-­‐site	
  search	
  

•  Goal:	
  extend	
  local	
  search	
  beyond	
  local	
  collecOon	
  
boundaries	
  without	
  losing	
  the	
  detailed	
  coverage	
  
of	
  special	
  collecOons,	
  ideally	
  influenced	
  by	
  
scholarly	
  value	
  and	
  not	
  simply	
  popularity	
  in	
  the	
  
public	
  eye	
  

•  ImplementaOon	
  
–  Focused	
  first	
  on	
  scalability	
  of	
  triple	
  stores	
  and	
  
alignment	
  using	
  OCLC	
  Works	
  

–  Exposing	
  as	
  linked	
  data	
  will	
  enable	
  independent	
  
harvesOng	
  to	
  index	
  as	
  desired	
  across	
  mulOple	
  sites	
  	
  



Assembling	
  the	
  
Ontology	
  



IdenOfying	
  data	
  sources	
  

•  Bibliographic	
  data:	
  CUL/Harvard/SUL	
  catalogs	
  
•  Person	
  data:	
  VIVO,	
  Stanford	
  CAP,	
  Profiles	
  
•  Usage	
  data:	
  LibraryCloud,	
  Cornell/Stanford	
  
circulaOon,	
  BorrowDirect	
  circulaOon	
  

•  CollecOons:	
  Archival	
  EAD,	
  IRs,	
  SharedShelf,	
  
Olivia,	
  arbitrary	
  OAI-­‐PMH	
  

•  AnnotaOons:	
  Cornell	
  CuLLR,	
  Stanford	
  DMS,	
  
Bloglinks,	
  DBpedia,	
  LibGuides	
  

•  Subjects	
  &	
  AuthoriOes	
  



BIBFRAME	
  

•  The	
  Library	
  of	
  Congress	
  (LoC)	
  has	
  developed	
  
the	
  BIBFRAME	
  ontology	
  as	
  an	
  (eventual)	
  
replacement	
  for	
  MARC,	
  the	
  current	
  cataloging	
  
standard	
  for	
  library	
  resources	
  

•  LoC	
  has	
  developed	
  and	
  conOnues	
  to	
  refine	
  a	
  
converter	
  that	
  produce	
  BIBFRAME	
  RDF	
  from	
  
MARC	
  XML	
  
– Vendors	
  will	
  likely	
  follow	
  suit	
  

h_p://bibframe.org/	
  



BIBFRAME	
  basic	
  
enOOes	
  and	
  
relaOonships	
  

h_p://bibframe.org/vocab-­‐model/	
  



BIBFRAME	
  evoluOon	
  

•  LoC	
  iniOal	
  focus	
  on	
  capturing	
  and	
  represenOng	
  
MARC,	
  not	
  on	
  connecOng	
  to	
  LOD	
  cloud	
  

•  LoC	
  converter	
  is	
  de-­‐facto	
  spec	
  for	
  MARC-­‐>	
  
BIBFRAME,	
  but	
  requires	
  pre/post-­‐processing	
  for	
  
full	
  LOD	
  interoperability	
  

•  LD4L	
  has	
  provided	
  feedback	
  via	
  a	
  report	
  
compiled	
  by	
  Rob	
  Sanderson	
  from	
  Stanford	
  and	
  a	
  
modified	
  bibframe.ld4l.org	
  ontology	
  

•  Ongoing	
  discussions	
  of	
  issues	
  such	
  as	
  held	
  items,	
  
Otles,	
  serials	
  on	
  the	
  LoC	
  BIBFRAME	
  listserv	
  



Linked	
  data	
  best	
  pracOces	
  (parOal)	
  
from	
  Sanderson	
  report	
  

•  Clarify	
  and	
  limit	
  scope	
  
•  Use	
  URIs	
  in	
  place	
  of	
  strings	
  (idenOficaOon	
  of	
  the	
  
resource	
  itself	
  vs.	
  resource	
  descripOon)	
  

•  Avoid	
  use	
  of	
  reificaOon,	
  containers,	
  and	
  blank	
  
nodes	
  

•  Reuse	
  exisOng	
  vocabularies	
  and	
  relate	
  new	
  terms	
  
to	
  exisOng	
  ones	
  

•  Only	
  define	
  what	
  ma_ers	
  (and	
  inverse	
  
relaOonships	
  do)	
  

•  Be	
  consistent	
  in	
  the	
  use	
  of	
  classes	
  vs.	
  predicates	
  
vs.	
  instances	
  



RecommendaOons	
  (parOal)	
  from	
  
Sanderson	
  report	
  

•  Merge	
  predicates	
  where	
  they	
  redundantly	
  
express	
  domain	
  and/or	
  range	
  

•  Convert	
  idenOfier	
  subproperOes	
  to	
  subclasses	
  
•  Remove	
  authoriOes	
  as	
  enOOes	
  in	
  favor	
  of	
  real	
  
world	
  URIs	
  

•  Reuse	
  the	
  Open	
  AnnotaOon	
  ontology	
  vs.	
  
reinvenOng	
  the	
  wheel	
  

•  Clarify	
  holdings,	
  Otles,	
  serials	
  
•  Add	
  a	
  separate	
  class	
  for	
  Item	
  



bibframe.ld4l.org	
  ontology	
  overview	
  



For	
  fully	
  funcOonal	
  linked	
  data	
  

Ideally	
  all	
  library	
  catalog	
  records	
  will	
  (eventually)	
  	
  
•  Refer	
  to	
  iden,fied	
  works,	
  authors,	
  organizaOons,	
  
places,	
  and	
  subject	
  headings	
  

•  Join	
  with	
  VIVO/CAP/Profiles	
  data	
  as	
  a	
  coherent,	
  
richer	
  local	
  authority	
  picture	
  

•  Interoperate	
  with	
  each	
  other	
  across	
  insOtuOons	
  
and	
  with	
  OCLC	
  as	
  linked	
  data	
  

•  Interoperate	
  with	
  any	
  other	
  linked	
  data	
  via	
  
common	
  global	
  idenOfiers	
  and	
  shared	
  ontologies	
  



Plans	
  for	
  VIVO	
  

•  Linking	
  from	
  Cornell	
  catalog	
  discovery	
  tool	
  to	
  
VIVO	
  URIs	
  for	
  researchers	
  and	
  faculty	
  
members	
  
– Similar	
  linkage	
  at	
  Stanford	
  and	
  Harvard	
  
– Provides	
  richer	
  local	
  context	
  about	
  journal	
  
arOcles,	
  teaching,	
  grants,	
  advising	
  

•  Linkage	
  from	
  VIVO	
  back	
  to	
  catalog	
  
– To	
  authors’	
  own	
  works	
  
– To	
  theses	
  advised	
  by	
  faculty	
  



ImplicaOons	
  for	
  VIVO	
  

•  Far	
  more	
  focus	
  on	
  stability	
  and	
  persistence	
  of	
  
URIs	
  

•  Library	
  advocates	
  for	
  keeping	
  URIs	
  a`er	
  authors	
  
depart	
  or	
  die	
  
– Archival	
  VIVO	
  raises	
  many	
  policy	
  quesOons	
  
– Many	
  technical	
  quesOons	
  about	
  implementaOon	
  

•  Can	
  become	
  another	
  use	
  case	
  for	
  mulO-­‐
insOtuOonal	
  iniOaOves	
  in	
  the	
  VIVO	
  community	
  
–  Current	
  task	
  force	
  led	
  by	
  Jing	
  Wang	
  of	
  Johns	
  Hopkins	
  



OpportuniOes	
  for	
  Vitro	
  

•  Broadening	
  user	
  base	
  for	
  fundamental	
  VIVO	
  
technologies	
  
– Ontology	
  editor	
  for	
  those	
  extending	
  BIBFRAME	
  in	
  new	
  
domains	
  

–  Content	
  editor	
  for	
  sample	
  data	
  as	
  ontology	
  is	
  
developed,	
  to	
  provide	
  real	
  Ome	
  feedback	
  

•  SKOS	
  Vitro	
  to	
  support	
  creaOon,	
  maintenance,	
  and	
  
service	
  delivery	
  for	
  discipline-­‐focused	
  controlled	
  
vocabularies	
  
–  Solr	
  and/or	
  SPARQL	
  services	
  



Vitro	
  to	
  manage	
  shared	
  enOty	
  URIs	
  

•  AgriVIVO	
  use	
  of	
  shared	
  organizaOon	
  list	
  
•  Services	
  exposed	
  for	
  consumpOon	
  in	
  other	
  
VIVOs	
  and/or	
  as	
  web	
  services	
  

•  Could	
  extend	
  in	
  turn	
  to	
  other	
  lookup	
  services	
  
such	
  as	
  ORCID,	
  VIAF,	
  ISNI	
  



Summary	
  



Project	
  Omeline	
  	
  August-­‐Dec	
  2015	
  

•  Implement	
  fully	
  funcOonal	
  LD4L	
  instances	
  at	
  
Cornell,	
  Harvard,	
  and	
  Stanford	
  

•  Public	
  release	
  of	
  open	
  source	
  LD4L	
  code	
  and	
  
ontology	
  

•  Public	
  release	
  of	
  open	
  source	
  AcOveTriples	
  
Hydra	
  Component	
  

•  Create	
  public	
  demonstraOon	
  of	
  LD4L	
  Search-­‐
based	
  discovery	
  and	
  access	
  system	
  across	
  the	
  
three	
  LD4L	
  instances	
  





Project	
  Outcomes	
  

•  Open	
  source	
  extensible	
  LD4L	
  ontology	
  
compaOble	
  with	
  VIVO	
  ontology,	
  BIBFRAME,	
  
and	
  other	
  exisOng	
  library	
  LOD	
  efforts	
  

•  Open	
  source	
  LD4L	
  semanOc	
  ediOng,	
  display,	
  
and	
  discovery	
  system	
  

•  Project	
  Hydra	
  compaOble	
  interface	
  to	
  LD4L,	
  
using	
  AcOveTriples	
  to	
  support	
  Blacklight	
  
search	
  across	
  mulOple	
  LD4L	
  instances	
  



LD4L	
  Team	
  



QuesOons?	
  

More	
  Info:	
  h_p://ld4l.org	
  


