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The	
  plan	
  
•  Welcome,	
  introduc,ons,	
  and	
  brief	
  overview	
  
•  Basics	
  of	
  a	
  seman,c	
  web	
  applica,on	
  
•  Installing	
  the	
  new	
  Vitro	
  run,me	
  
•  Examples	
  -­‐-­‐	
  SKOS,	
  Gedcom	
  
•  Ideas	
  and	
  explora,ons	
  as	
  a	
  group	
  

–  Ideas	
  and/or	
  examples	
  using	
  Vitro	
  
– How	
  do	
  we	
  apply	
  these	
  ideas	
  to	
  VIVO	
  projects?	
  

•  Improving	
  Vitro	
  and	
  VIVO	
  as	
  seman,c	
  web	
  
applica,ons	
  



WHAT	
  IS	
  THE	
  SEMANTIC	
  WEB	
  AND	
  
WHAT	
  IS	
  LINKED	
  DATA?	
  

Jon	
  Corson-­‐Rikert	
  



What	
  is	
  the	
  Seman,c	
  Web?	
  

A	
  distributed	
  body	
  of	
  interoperable	
  data	
  
• Cross-­‐referenced	
  via	
  stable	
  iden,fiers	
  (URIs)	
  
• Interpretable	
  by	
  machines	
  
• Bearing	
  human-­‐understandable	
  meaning	
  
• Encoded	
  in	
  a	
  simple	
  standard	
  format	
  
• Resolvable	
  using	
  standard	
  Web	
  protocols	
  
	
  



What	
  is	
  Linked	
  Open	
  Data?	
  

Data	
  
• Structured	
  informa,on,	
  not	
  just	
  documents	
  and	
  text	
  
• A	
  common,	
  simple	
  format	
  

Open	
  
• Available,	
  visible,	
  mineable	
  
• Anyone	
  can	
  post,	
  consume,	
  and	
  reuse	
  

Linked	
  
• By	
  direct	
  reference	
  
• Indirectly	
  via	
  common	
  references	
  and	
  inference	
  

	
  

	
  
	
  



Basic	
  principles	
  of	
  linked	
  data	
  

•  Use	
  URIs	
  as	
  names	
  for	
  things	
  
•  Use	
  HTTP	
  URIs	
  so	
  people	
  can	
  
look	
  up	
  those	
  names	
  

•  Provide	
  useful	
  informa,on	
  
from	
  a	
  URI	
  in	
  a	
  standard	
  
format	
  

•  Include	
  links	
  to	
  other	
  URIs	
  

h[p://www.w3.org/DesignIssues/LinkedData.html	
  



What	
  is	
  data?	
  

Informa,on	
  about	
  things	
  of	
  interest	
  to	
  you	
  
•  What	
  they	
  are	
  

–  Including	
  different	
  types	
  of	
  things	
  
•  A[ributes	
  about	
  them	
  

–  Including	
  dis,nct	
  characteris,cs	
  that	
  may	
  only	
  
apply	
  for	
  certain	
  types	
  	
  

•  Rela,onships	
  among	
  things	
  of	
  the	
  same	
  or	
  
different	
  types	
  



WHAT	
  IS	
  RDF	
  AND	
  WHAT	
  IS	
  AN	
  
ONTOLOGY?	
  

Muhammad	
  Javed	
  



Size of the current web 

4.76 billion pages (August, 11, 2015) 



Limitations of Current Web 

●  Too much information with too little 
incorporated meanings. 

■  Data vs. String 
 

●  Made for human consumption.  
■  Human can derive new information from given piece of data but 

not the machines) 
 

●  Content is heterogeneous 
■  In terms of languages 
■  In terms of structure 



●  Require open standards for describing 
information on the web. 

http://ontotext.com/insights-platform/linked-life-data/ 





WHAT	
  IS	
  RDF?	
  



WHAT IS RDF? 

●  Resource Description Framework 
 
●  Use URIs to represent the resource and 

the relationship among them. 
 
 
●  Use triple format. 



WHAT IS RDF? 

●  Linkages of triples creates a “Labeled 
Directed Graph”. 

 





BENEFITS OF RDF 

●  Benefits of defining everything as 
resource: 

 
○  Facilitate data merging from different 

sources even if underlying schema differ. 
 

○  Supports schema evolution without 
requiring all data to be changed. 

 



SEMANTICS OF RDF 
ASSERTIONS 

•  RDF provides ways to write assertions 
about URIs. 

 
•  But, what about semantics of such 

assertions? e.g. specifying that 
 

•  A person cannot have more than one value for property “hasAge” 
•  Two URIs http://vitro.cornell.edu/Tony and 

http://vitro.cornell.edu/Anthony represent the same 
thing. 

•  Two properties (such as isParentOf and isChildOf) are 
inverse properties. 





WHAT	
  IS	
  ONTOLOGY?	
  



What	
  is	
  an	
  ontology?	
  

•  A	
  set	
  of	
  representa,onal	
  primi,ves	
  with	
  which	
  to	
  
model	
  a	
  domain	
  of	
  knowledge	
  or	
  discourse	
  (Tom	
  Gruber,	
  2007)	
  

types	
  

a[ributes	
   rela,onships	
  



Dog	
  ontology	
  elements	
  

purebred	
  

height	
  

weight	
  

name	
  

has	
  mother	
  

has	
  father	
  

has	
  owner	
  

mongrel	
  

pet	
  

service	
  animal	
  

types	
  of	
  dogs	
  

a[ributes	
  dogs	
  have	
   rela,onships	
  dogs	
  have	
  



PopulaEng	
  the	
  dog	
  ontology	
  



SEMANTIC WEB STACK 



Vocabulary	
  of	
  OWL	
  

•  OWL	
  offers	
  addi,onal	
  vocabulary	
  for	
  
expressing	
  the	
  seman,cs	
  of	
  the	
  defined	
  
asser,ons.	
  

 



Inference/Reasoning	
  in	
  OWL	
  



Data	
  ValidaEon	
  in	
  OWL	
  



WHAT	
  IS	
  A	
  SEMANTIC	
  WEB	
  
APPLICATION?	
  

Rebecca	
  Younes	
  



What	
  is	
  a	
  web	
  applica,on?	
  

For	
  our	
  purposes	
  today:	
  
•  Sofware	
  accessed	
  via	
  the	
  Web	
  with	
  a	
  
standard	
  browser	
  
–  In	
  this	
  case	
  most	
  of	
  you	
  will	
  be	
  running	
  on	
  a	
  local	
  
web	
  server	
  on	
  your	
  own	
  machines	
  

•  Sofware	
  capable	
  of	
  entering,	
  storing,	
  and	
  
retrieving	
  data	
  

•  Sofware	
  accessible	
  to	
  end	
  users	
  for	
  func,ons	
  
such	
  as	
  browsing	
  and	
  searching	
  



What	
  is	
  a	
  seman,c	
  web	
  applica,on?	
  

	
  
•  An	
  applica,on	
  that	
  consumes,	
  displays,	
  modifies,	
  
and	
  outputs	
  seman,c	
  web	
  data	
  

•  Hopefully,	
  an	
  applica,on	
  that	
  leverages	
  seman,c	
  
web	
  technologies	
  na,vely	
  and	
  not	
  just	
  via	
  input	
  
and	
  output	
  

•  Ideally,	
  an	
  applica,on	
  that	
  leverages	
  unique	
  
seman,c	
  web	
  capabili,es	
  such	
  as	
  reasoning	
  
	
  



What	
  is	
  an	
  ontology-­‐driven	
  applica,on?	
  

•  Uses	
  an	
  ontology	
  as	
  the	
  basis	
  for	
  its	
  
(seman,c)	
  data	
  model	
  

•  Changes	
  in	
  response	
  to	
  changes	
  in	
  the	
  
underlying	
  ontology	
  it	
  uses,	
  with	
  minimal	
  
reprogramming	
  

•  Successfully	
  balances	
  demands	
  for	
  data	
  
modeling	
  with	
  requirements	
  for	
  presenta,on	
  
and	
  user	
  interac,on	
  



Vitro	
  as	
  ontology-­‐driven	
  applica,on	
  

•  Starts	
  out	
  with	
  a	
  very	
  minimal	
  data	
  model	
  and	
  no	
  
content	
  

•  You	
  as	
  applica,on	
  owner	
  create	
  or	
  import	
  an	
  ontology	
  
•  You	
  enter	
  or	
  import	
  data	
  
•  You	
  iterate	
  to	
  improve	
  your	
  ontology	
  or	
  add	
  new	
  
imported	
  ontologies	
  

•  You	
  configure	
  display	
  and	
  interac,on	
  as	
  far	
  as	
  possible	
  
without	
  coding	
  

•  You	
  consider	
  further	
  customiza,ons	
  that	
  may	
  require	
  
coding	
  



Typical	
  applica,on	
  architecture	
  

data	
  

applica,on	
  logic	
  

presenta,on	
  

security	
  



All	
  you	
  need	
  to	
  know	
  about	
  Vitro	
  
architecture	
  today	
  

some	
  
applica,on	
  

code	
  

some	
  triple	
  
store	
  for	
  
data	
  

ontology	
  
editor	
  site	
  

admin	
  

content	
  
editor	
  

public	
  webpage	
  display	
  

edi,ng	
  interface	
  



INSTALLING	
  VITRO	
  
Jim	
  Blake	
  



COFFEE	
  BREAK	
  



EXPLORING	
  AN	
  EMPTY	
  VITRO	
  
Rebecca	
  Younes	
  



Exploring	
  Vitro	
  

•  Add	
  some	
  classgroups	
  
•  Add	
  some	
  classes	
  
•  Add	
  data	
  proper,es	
  
•  Enter	
  1-­‐3	
  individuals,	
  
using	
  different	
  classes	
  

•  Add	
  object	
  proper,es	
  
•  Link	
  up	
  your	
  data	
  



Dressing	
  up	
  Vitro	
  

•  Add	
  menu	
  pages	
  
•  Add	
  more	
  proper,es	
  
•  Add	
  property	
  groups	
  	
  



SKOS	
  VITRO	
  
Rebecca	
  Younes	
  



GEDCOM	
  VITRO	
  (BASIC)	
  
Muhammad	
  Javed	
  





Gedcom	
  Vitro	
  



GEDCOM	
  VITRO	
  WITH	
  
CUSTOMIZATIONS	
  

Rebecca	
  Younes	
  



Vitro	
  customiza,ons	
  

•  Goals	
  
–  Create	
  a	
  usable	
  and	
  meaningful	
  public-­‐

facing	
  user	
  interface	
  	
  
–  Allow	
  data	
  curators	
  to	
  manage	
  data	
  

without	
  understanding	
  all	
  the	
  complexi,es	
  
of	
  the	
  ontology	
  

•  How?	
  
–  Add	
  applica,on	
  configura,on	
  on	
  top	
  of	
  the	
  

data	
  model	
  
	
  



Types	
  of	
  customiza,ons	
  

•  Menus	
  and	
  pages	
  
•  Classgroups	
  created	
  
•  Classes	
  assigned	
  to	
  classgroups	
  
•  Property	
  groups	
  created	
  	
  
•  Proper,es	
  assigned	
  to	
  and	
  ordered	
  within	
  

property	
  groups	
  
•  Meaningful	
  labels	
  for	
  proper,es,	
  classes,	
  and	
  

groups	
  	
  
•  Remove	
  some	
  classes	
  from	
  search,	
  display,	
  

instan,a,on	
  



Custom	
  list	
  views	
  

•  Mo,va,on:	
  hide	
  the	
  intricacies	
  of	
  the	
  data	
  
model	
  to	
  display	
  the	
  data	
  in	
  a	
  way	
  that	
  is	
  
most	
  useful	
  and	
  meaningful	
  to	
  users	
  



Example:	
  gedcom:birth	
  

•  Data	
  model	
  provides	
  for	
  representa,on	
  of	
  
event	
  data	
  such	
  as	
  date	
  and	
  place	
  

•  Gedcom	
  model	
  of	
  a	
  person’s	
  birth:	
  
–  Person	
  has-­‐birth	
  Birth	
  
–  Birth	
  has-­‐date	
  Date	
  
–  Birth	
  has-­‐place	
  Place	
  

•  Birth	
  object	
  should	
  be	
  hidden	
  from	
  users	
  



Example:	
  gedcom:marriage	
  

•  Family	
  has-­‐marriage	
  Marriage	
  
•  Family	
  has-­‐spouse	
  Person	
  (x	
  2)	
  
•  Person	
  has-­‐name	
  name	
  (x	
  2)	
  
•  Marriage	
  has-­‐date	
  Date	
  
•  Marriage	
  has-­‐place	
  Place	
  



What’s	
  important	
  in	
  a	
  marriage?	
  

•  Decide	
  what	
  to	
  display	
  based	
  on	
  what	
  users	
  
want	
  to	
  know	
  
–  Family	
  has-­‐marriage	
  Marriage	
  
–  Family	
  has-­‐spouse	
  Person	
  (x	
  2)	
  
–  Person	
  has-­‐name	
  name	
  (x	
  2)	
  
–  Marriage	
  has-­‐date	
  date	
  
–  Marriage	
  has-­‐place	
  place	
  



Building	
  a	
  custom	
  list	
  view	
  

•  Register	
  the	
  custom	
  list	
  view	
  in	
  the	
  
applica,on	
  
<vitrohome>/rdf/display/everytime/gedcomListViewConfig.rdf 

•  Create	
  the	
  XML	
  configura,on	
  file:	
  SPARQL	
  
queries	
  and	
  template	
  file	
  

•  Create	
  the	
  template	
  
<vitrohome>/themes/<themename>/templates/propStatement-
marriage.ftl 
 

	
  



Custom	
  forms	
  

•  Hide	
  the	
  complexi,es	
  of	
  the	
  data	
  model	
  from	
  
data	
  curators	
  	
  

•  Components:	
  
–  Java	
  form	
  generator	
  class	
  
–  Template	
  
–  Register	
  the	
  form	
  generator	
  

•  Example:	
  entering	
  a	
  person’s	
  birth	
  
	
  



Custom	
  forms:	
  next	
  genera,on	
  

•  Form	
  generators	
  follow	
  a	
  general	
  pa[ern,	
  
with	
  varia,ons	
  

•  Build	
  a	
  generic	
  form	
  generator	
  class	
  that	
  
reads	
  configura,on	
  files	
  to	
  generate	
  
individual	
  forms	
  

•  Same	
  evolu,on	
  as	
  custom	
  list	
  views	
  
•  Would	
  allow	
  adding	
  or	
  upda,ng	
  forms	
  

without	
  programming	
  and	
  rebuild	
  
	
  



IDEAS	
  FOR	
  AN	
  ONTOLOGY-­‐DRIVEN	
  
APPLICATION	
  

All	
  



Local foods Vitro example 



Seman,c	
  characteris,cs	
  

Illustrates	
  the	
  need	
  to	
  access	
  the	
  same	
  
informa,on	
  from	
  mul,ple	
  points	
  of	
  view	
  

•  Grower/producer	
  
•  Retailer	
  
•  Consumer	
  

	
  
Interes,ng	
  interplay	
  of	
  the	
  abstract	
  and	
  the	
  
par,cular	
  	
  



Basic classes and relationships 



Adding the composite Opportunity class 



User stories Vitro example 

•  Developed for the Linked Data for Libraries 
project, a collaboration among the Cornell, 
Harvard, and Stanford libraries 

•  Provided some value during the process of 
developing user stories 

•  Final use cases are presented on the project 
wiki 
–  https://wiki.duraspace.org/display/ld4l/LD4L+Use+Cases 



Story overview 



Other views 



TAKING	
  VITRO	
  FURTHER	
  



Vitro	
  vs.	
  VIVO	
  



Vitro-­‐VIVO	
  architecture	
  



WRAP-­‐UP	
  AND	
  QUESTIONS	
  
All	
  


