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Goals	  

• Social	  network	  analysis	  

• Ego-‐centric:	  individuals	  and	  how	  
they	  stand	  in	  the	  network	  

• Socio-‐centric:	  the	  network	  as	  a	  
whole	  

• Dynamic	  :	  observe	  the	  network	  
over	  6me,	  and	  fit	  models	  to	  
describe	  the	  changes	  
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What	  CS	  brings	  to	  to	  social	  network	  analysis	  

• SystemaIc	  collecIon,	  extracIon,	  
integraIon	  and	  analysis	  of	  
networks	  (nodes/edges)	  

• VisualizaIon,	  querying	  and	  
exploraIon	  of	  social	  networks	  

• Scalability	  
 Many	  success	  stories	  for	  staIc	  
network	  analysis	  (e.g.,	  PageRank)	  	  
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ReaSoN	  workflow	  

• ReaSoN	  networks:	  
 Cita6ons	  among	  publica6ons	  
(368K	  publica6ons,	  1.3M	  cita6ons)	  

 Cita6ons	  among	  researchers	  
(248K	  researchers,	  8M	  cita6ons)	  

 Cita6ons	  among	  venues	  
(2,895	  venues,	  135K	  cita6ons)	  

  Joint	  co-‐authorship	  of	  publica6ons	  
(379K	  researchers,	  2.2M	  cita6ons)	  
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DBLP	   ACM	  DL	  
ACM	  DL	  	  
cita6ons	  

resolve	  representa6on	  
conflicts	  

eliminate	  duplicates	  

resolve	  inconsistencies	  

network	  analysis	  
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Built-‐in	  pages	  in	  ReaSoN	  

• “Ego-‐centric”	  visualiza6on	  of	  actors	  
• ReaSoN	  visualizes	  several	  networks	  at	  once	  
 Actors	  (e.g.,	  researchers)	  par6cipate	  in	  many	  networks	  (e.g.,	  co-‐
authorship,	  cita6on,	  etc.)	  

  Time-‐versioned	  networks	  (e.g.,	  cita6ons	  by	  year)	  

• Every	  node	  in	  any	  social	  network	  has	  a	  default	  page	  
  Shows	  the	  most	  prominent	  informa6on	  about	  the	  node	  and	  links	  
to	  the	  most	  prominent	  connec6ons	  in	  the	  various	  networks	  

 Builds	  on	  MediaWiki/Annoki	  extensions	  (wikimap,	  wiEGO,	  
discussion	  page,	  versions,	  etc.)	  
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Researcher	  page	  
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prominent	  
connec6ons	  

network	  visibility	  
over	  6me	  

extracted	  
metadata	  	  
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PublicaIons	  of	  a	  researcher	  
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PublicaIon	  page	  
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network	  visibility	  
over	  6me	  

extracted	  
metadata	  	  
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InteracIve	  wikiMap	  visualizaIon	  

• Available	  from	  	  
most	  actor	  
pages	  
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publica6ons	  

researchers	  

venues	  

topics	  
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Dynamic	  pages	  in	  ReaSoN	  

• Pre-‐defined	  exploraIon	  interfaces	  
 Geo-‐referenced	  visualiza6on	  of	  paper	  by	  topic	  (keywords)	  
 Visibility	  analysis	  over	  6me	  for	  publica6ons,	  venues,	  and	  
organiza6ons	  (author	  affilia6ons)	  

• Results	  of	  user-‐specified	  queries…	  
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Exploring	  topics/keywords	  
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current	  affilia6on	  of	  
researchers	  who	  

published	  in	  the	  area	  
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Visibility	  over	  Ime	  of	  mulIple	  venues	  
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range	  

venues	  
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Most	  visible	  publicaIons	  in	  venue	  
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visibility	  over	  6me	  
of	  the	  5	  most	  visible	  
papers	  in	  ECOOP	  97	  
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Dynamic	  pages	  in	  ReaSoN	  

• Pre-‐defined	  exploraIon	  interfaces…	  
• Results	  of	  user-‐specified	  queries	  
  Simple	  SQL-‐like	  query	  language	  

 Data	  model:	  	  
•  Actors	  (rela6ons)	  
•  Proper6es	  (abributes)	  
•  Connec6ons	  (binary	  rela6ons)	  

  Selec6on	  criteria	  over	  proper6es	  
  Subset	  of	  FO	  queries	  (CQs	  with	  inequali6es)	  
 Ranking	  based	  on	  visibility	  
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ReaSoN	  data	  model	  
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Queries	  in	  ReaSoN	  

• SELECT	  queries	  
return	  tables	  

• MAP	  queries	  return	  
Google	  maps	  with	  links	  to	  authors	  

• EXPLORE	  queries	  return	  wikiMaps	  
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[SELECT|MAP|EXPLORE] ai.p1, . . . , aj .pn

FROM �Actor� a1, . . . �Actor� ak

WHERE �Predicate� [AND �Predicate�]∗

EXPLORE r1.name, p1.title, p1.venue
FROM publication p1, researcher r1,

researcher r2
WHERE writes(r1,p1) AND

writes(r2,p1) AND
r2.name=’Gregor Kiczales’ AND
p1.title><’Aspect’ AND
p1.year<2000
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Preliminary	  socio-‐centric	  results	  

• Our	  first	  networks	  
 Cita6ons	  among	  publica6ons,	  researchers,	  across	  venues	  

• With	  and	  without	  nepo6s6c	  cita6ons	  

  Joint	  co-‐authorship	  of	  publica6ons	  
• Some	  stats	  
  485,267	  publica6ons	  
  379,188	  researchers	  
  1,301,365	  cita6ons	  
  3,793	  venues	  (2,355	  conferences	  and	  623	  journals)	  
  1,865	  organiza6ons	  (1,153	  containing	  “Univ”	  in	  their	  name)	  
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CS	  people	  forget	  easily	  

• 3/4	  of	  the	  cita6ons	  refer	  to	  papers	  within	  5	  of	  the	  paper	  
making	  the	  cita6on	  
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outgoing	  cita6ons	   incoming	  cita6ons	  
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We	  live	  in	  a	  power-‐law	  world	  
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Paper	  citaIon	  network:	  
most	  paper	  cite	  <	  20	  other	  
papers	  and	  are	  never	  cited	  

 1

 10

 100

 1000

 1  10  100  1000  10000

out-degree
in-degree

Venue	  citaIon	  network:	  
there	  are	  a	  few	  highly	  visible	  
venues	  (e.g.,	  top	  conferences)	  
and	  many	  obscure	  one	  
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The	  top	  1%	  CS	  venues	  in	  SIZE	  
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The	  top	  1%	  CS	  venues	  in	  CITATIONS	  
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The	  top	  1%	  CS	  venues	  in	  IMPACT	  FACTOR	  
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