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Structured	  Data	  and	  the	  Web	  

•  A	  huge	  amount	  of	  structured	  data	  on	  the	  Web	  
–  Reference	  data,	  hobbies,	  products,	  coffee,	  …	  
–  Reac%ng	  to	  exis%ng	  data	  

•  A	  plaHorm	  for	  geIng	  more	  data	  out:	  
– Government	  data,	  crime,	  water	  condiLons,	  …	  
–  Being	  proac%ve	  	  

•  New	  kinds	  of	  data	  collecLon	  and	  management	  
–  CollaboraLon,	  crowd-‐sourcing,	  real-‐Lme	  data,	  crisis	  
response,	  …	  

–  Inven%ng	  a	  bright	  future	  



Goal:	  Structured	  Data	  Ecosystem	  

Discover	   Import	  

Clean	  

Query	  

Share	  

Integrate	   Visualize	  

Publish	  
Communicate	  



Challenges	  

•  Finding	  high-‐quality	  structured	  data	  	  
•  GeIng	  data	  out	  of	  silos	  	  
•  ExtracLng	  data	  from	  web	  pages	  
•  Databases	  are	  hard	  to	  use	  
•  IntegraLng	  heterogeneous	  data	  
•  Publishing	  data	  is	  cumbersome	  



Outline	  

•  Google	  Fusion	  Tables: 	  	  
– A	  Database	  management	  service	  for	  the	  Web	  

•  WebTables:	  
– Discovering	  a	  (structured)	  needle	  in	  an	  
(unstructured)	  haystack	  



Fusion	  Tables	  
google.com/fusiontables	  

•  Goal:	  an	  easy-‐to-‐use	  database	  system	  that	  is	  
integrated	  with	  the	  Web.	  

•  Key	  features:	  
– Easy	  upload	  (CSV,	  KML,	  spreadsheets)	  
– Sharing	  (even	  outside	  your	  company)	  
– Visualiza/ons	  front	  and	  center	  
– Easy	  publishing	  

•  Goal	  2:	  a	  data	  cloud	  -‐-‐	  discover	  others’	  data	  
and	  combine	  with	  yours.	  	  





















Iowa	  Caucuses	  	  	  





Crowd Sourcing 



A	  GIS	  in	  the	  Cloud	  

•  That’s	  not	  what	  we	  set	  out	  to	  do,	  really.	  
•  Challenges:	  

– Trickling:	  show	  only	  a	  small	  number	  of	  features	  
(points,	  polygons)	  from	  a	  large	  data	  set	  

– Need	  to	  thin	  polygons,	  clip	  to	  the	  window	  
– Style	  features	  on	  the	  fly	  
– All	  in	  less	  than	  100ms	  



Public	  toilets	  in	  Australia	  



Mid-‐flight	  ObservaLons	  

•  Journalists	  are	  cool.	  
•  API	  and	  plaHorm	  are	  important.	  
•  Need	  to	  make	  joins	  much	  easier	  to	  do.	  
•  AnnotaLons	  haven’t	  caught	  on	  yet:	  

– Too	  vague	  for	  the	  users	  
•  Need	  to	  think	  about	  supporLng	  becer	  
commonly	  occurring	  user	  tasks	  
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Outline	  

 Google	  Fusion	  Tables: 	  	  
– A	  Database	  management	  service	  for	  the	  Web	  

•  WebTables:	  
– Discovering	  a	  (structured)	  needle	  in	  an	  
(unstructured)	  haystack	  

Discovery	  =	  incen-ve	  to	  publish	  



Main	  Points	  

•  Structured	  data	  comes	  in	  many	  forms	  
– We’re	  focusing	  on	  HTML	  tables	  for	  now.	  

•  Discovering	  good	  tables	  is	  like	  finding	  a	  needle	  
in	  the	  haystack.	  

•  InteresLng	  ways	  of	  recovering	  table	  
semanLcs:	  
– Leveraging	  open	  informaLon	  extracLon	  
– DetecLng	  related	  tables	  



Tables on the Web 



The Deep Web 

store locations 
used cars 

radio stations patents recipes 

See “Google’s Deep Web Crawl”, VLDB 2008 



HTML Lists 





The	  Needle	  in	  the	  Haystack	  





Vertical Tables 



Semantics Embedded in Surrounding Text 





It’s Complicated 



Tree Search 

Amish quilts 

Parking tickets in India 

Horses 

Data	  is	  About	  Everything	  



WebTables: Exploring the Relational Web 
[Cafarella et al., VLDB 2008, WebDB 08]  

•  In corpus of 14B raw tables, we estimate 
154M are “good” relations 
–  Single-table databases; Schema = attr labels + types 
–  Largest corpus of databases & schemas we know of 
 

•  The Webtables system: 
–  Recovers good relations from crawl and enables search 
–  Builds novel apps on the recovered data 
 



Searching Tables is Tricky 
[Tweak Document Search, Cafarella 08] 

•  Consider new cues in ranking: 
– Hits on left column 
– Hits on schema (where there is one) 
– Number of rows, columns 
– Hits on table body 
– Size of table relative to page 

•  ~25% increase in good results in top-10 
results (compared to filtering google 
results for tables 



Recovering Table Semantics 
[Venetis et al., VLDB 2011] 



Recovering Binary Relationships 

Recovering	  seman-cs:	  be9er	  search	  
and	  quality	  filter	  



Finding	  Related	  Tables	  

•  Important	  for	  a	  compelling	  table	  search	  
service.	  	  

•  Tables	  can	  be	  related	  in	  various	  ways:	  
–  Joinable,	  unionable,	  fragments	  of	  one	  uber	  table	  

•  Turns	  out	  to	  also	  be	  a	  signal	  for	  quality:	  
–  If	  table	  T	  is	  related	  to	  T’	  that	  is	  high	  in	  the	  search	  
result	  ranking,	  T	  could	  also	  be	  good	  and	  relevant.	  







Related	  Tables	  



Conclusions	  
•  Fusion	  Tables:	  helping	  get	  the	  ecosystem	  started.	  	  
•  Search	  for	  structured	  data	  sets:	  	  

– Much	  more	  to	  do!	  
– Unify	  with	  other	  search	  
– Manually	  created	  ontologies	  vs.	  extracted	  ones?	  

•  Can	  we	  get	  the	  crowds	  to	  help?	  
–  Resolving	  heterogeneity	  
–  Create	  new	  data	  sets	  

•  Can	  we	  help	  domain-‐specific	  expert	  
communiLes?	  
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