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Why	
  are	
  data	
  sharing	
  and	
  reuse	
  so	
  
difficult?	
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Big	
  Data	
   Small	
  Data	
  

Ramping	
  up	
  data	
  
collec9on	
  

Large	
  Synop9c	
  Survey	
  
Telescope	
  (LSST)	
  

Center	
  for	
  Dark	
  Energy	
  
Biosphere	
  Inves9ga9ons	
  	
  
(C-­‐DEBI)	
  

Ramping	
  down	
  
data	
  collec9on	
  

Sloan	
  Digital	
  Sky	
  Survey,	
  
Parts	
  I	
  &	
  II	
  (SDSS)	
  

Center	
  for	
  Embedded	
  
Network	
  Sensing	
  	
  	
  	
  	
  	
  	
  	
  	
  
(CENS)	
  

Knowledge	
  Infrastructures	
  

Knowledge	
  Infrastructures	
  Project	
  
Research	
  Design	
  



Image:	
  Alyssa	
  Goodman,	
  Seamless	
  Astronomy,	
  Harvard-­‐CfA	
  

Knowledge	
  Infrastructures	
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Precondi9on:	
  	
  

Researchers	
  share	
  data	
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Researchers’	
  perspec9ves	
  on	
  data	
  sharing	
  

•  Rewards	
  
•  Responsibility	
  
•  Data	
  
•  Incen9ves	
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Persistent	
  URL:	
  photography.si.edu/SearchImage.aspx?id=5799	
  
Repository:	
  Smithsonian	
  Ins9tu9on	
  Archives	
  	
  



Researchers’	
  perspec9ves	
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  sharing	
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Persistent	
  URL:	
  photography.si.edu/SearchImage.aspx?id=5799	
  
Repository:	
  Smithsonian	
  Ins9tu9on	
  Archives	
  	
  



Rewards	
  may	
  vary…	
  

•  Publica9ons	
  
•  Grants	
  
•  Awards	
  and	
  honors	
  
•  Teaching	
  
•  Service	
  
•  Technologies	
  
•  Data	
  
•  …	
  

hMp://blog.stargreshtoday.com/Portals/170402/images/improve-­‐credit-­‐score1.jpg	
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Persistent	
  URL:	
  photography.si.edu/SearchImage.aspx?id=5799	
  
Repository:	
  Smithsonian	
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  Archives	
  	
  



Responsibility	
  

Publica9ons	
  are	
  
arguments	
  made	
  
by	
  authors,	
  and	
  
data	
  are	
  the	
  
evidence	
  used	
  to	
  
support	
  the	
  
arguments.	
  	
  

C.L.	
  Borgman	
  (2015).	
  Big	
  Data,	
  Li*le	
  Data,	
  No	
  Data:	
  	
  
Scholarship	
  in	
  the	
  Networked	
  World.	
  MIT	
  Press	
  



Responsibility	
  

•  Publica9ons	
  
–  Independent	
  units	
  
– Authorship	
  is	
  nego9ated	
  

•  Data	
  
–  Compound	
  objects	
  

– Ownership	
  is	
  rarely	
  clear	
  
– AMribu9on	
  

•  Long	
  term	
  responsibility:	
  Inves9gators	
  

•  Exper9se	
  for	
  interpreta9on:	
  Data	
  collectors	
  and	
  analysts	
  

hudsonalpha.org




AMribu9on	
  of	
  data	
  
•  Legal	
  responsibility	
  

–  Licensed	
  data	
  
–  Specific	
  aMribu9on	
  required	
  

•  Scholarly	
  credit:	
  contributorship	
  
–  “Author”	
  of	
  data	
  
–  Contributor	
  of	
  data	
  to	
  this	
  publica9on	
  
–  Colleague	
  who	
  shared	
  data	
  
–  Somware	
  developer	
  
–  Data	
  collector	
  
–  Instrument	
  builder	
  
–  Data	
  curator	
  
–  Data	
  manager	
  
–  Data	
  scien9st	
  
–  Field	
  site	
  staff	
  
–  Data	
  calibra9on	
  	
  
–  Data	
  analysis,	
  visualiza9on	
  
–  Funding	
  source	
  
–  Data	
  repository	
  
–  Lab	
  director	
  
–  Principal	
  inves9gator	
  
–  University	
  research	
  office	
  
–  Research	
  subjects	
  
–  Research	
  workers,	
  e.g.,	
  ci9zen	
  science…	
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  URL:	
  photography.si.edu/SearchImage.aspx?id=5799	
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http://www.census.gov/population/cen2000/map02.gif


What	
  are	
  data?	
  

ncl.ucar.edu


Marie Curie’s notebook aip.org


hudsonalpha.org


NASA	
  Astronomy	
  Picture	
  of	
  the	
  Day	
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  hMp://www.bio.umass.edu/biology/karlstrom/FishFacility.html	
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Center	
  for	
  Embedded	
  Networked	
  Sensing	
  

17	
  

•  NSF	
  Science	
  &	
  Tech	
  Ctr,	
  2002-­‐2012	
  
•  5	
  universi9es,	
  plus	
  partners	
  
•  300	
  members	
  
•  Computer	
  science	
  and	
  engineering	
  
•  Science	
  applica9on	
  areas	
  

Slide by Jason Fisher, UC-Merced,  
Center for Embedded Networked Sensing (CENS) 



Documen9ng	
  Data	
  for	
  Interpreta9on	
  

Engineering	
  researcher:	
  	
  
“Temperature	
  is	
  temperature.”	
  	
  

Biologist:	
  “There	
  are	
  hundreds	
  
of	
  ways	
  to	
  measure	
  
temperature.	
  ‘The	
  temperature	
  is	
  
98’	
  is	
  low-­‐value	
  compared	
  to,	
  ‘the	
  
temperature	
  of	
  the	
  surface,	
  
measured	
  by	
  the	
  infrared	
  thermopile,	
  
model	
  number	
  XYZ,	
  is	
  98.’	
  That	
  
means	
  it	
  is	
  measuring	
  a	
  proxy	
  for	
  a	
  
temperature,	
  rather	
  than	
  being	
  in	
  
contact	
  with	
  a	
  probe,	
  and	
  it	
  is	
  
measuring	
  from	
  a	
  distance.	
  The	
  
accuracy	
  is	
  plus	
  or	
  minus	
  .05	
  of	
  a	
  
degree.	
  I	
  [also]	
  want	
  to	
  know	
  that	
  it	
  
was	
  taken	
  outside	
  versus	
  inside	
  a	
  
controlled	
  environment,	
  how	
  long	
  it	
  
had	
  been	
  in	
  place,	
  and	
  the	
  last	
  Qme	
  it	
  
was	
  calibrated,	
  which	
  might	
  tell	
  me	
  
whether	
  it	
  has	
  driRed.."	
  	
  CENS	
  Robo9cs	
  team	
  



Center	
  for	
  Dark	
  Energy	
  Biosphere	
  Inves9ga9ons	
  

Repository	
  for	
  seafloor	
  cores.	
  Photo:	
  Peter	
  Darch	
  

Interna9onal	
  Ocean	
  Discovery	
  Program	
  
Iodp.tamu.org	
  

•  NSF	
  Science	
  &	
  Tech	
  Ctr,	
  2010-­‐2020	
  
•  20	
  universi9es,	
  plus	
  partners	
  (35	
  ins9tu9ons)	
  
•  90	
  scien9sts	
  
•  Biological	
  sciences	
  
•  Physical	
  sciences	
   19	
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  perspec9ves	
  on	
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•  Rewards	
  
•  Responsibility	
  
•  Data	
  
•  Incen9ves	
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Persistent	
  URL:	
  photography.si.edu/SearchImage.aspx?id=5799	
  
Repository:	
  Smithsonian	
  Ins9tu9on	
  Archives	
  	
  



Incen9ves	
  

•  Publica9ons	
  that	
  report	
  the	
  research	
  
Vs.	
  
•  Data	
  that	
  are	
  reusable	
  by	
  others	
  

Image:	
  Alyssa	
  Goodman,	
  Harvard	
  Astronomy	
   21	
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  (2010).	
  From	
  Ar9facts	
  to	
  Aggrega9ons:	
  Modeling	
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Metadata	
  

•  Metadata	
  is	
  structured	
  
informa9on	
  that	
  describes,	
  
explains,	
  locates,	
  or	
  
otherwise	
  makes	
  it	
  easier	
  
to	
  retrieve,	
  use,	
  or	
  manage	
  
an	
  informa9on	
  resource.*	
  	
  
– descrip9ve	
  	
  
– structural	
  
– administra9ve	
  	
  

*Na9onal	
  Informa9on	
  Standards	
  Organiza9on	
  2004	
   photo	
  by	
  @kissane	
  



Provenance	
  

•  Libraries:	
  Origin	
  or	
  source	
  
•  Museums:	
  Chain	
  of	
  custody	
  

•  Internet:	
  Provenance	
  is	
  informa9on	
  about	
  
en99es,	
  ac9vi9es,	
  and	
  people	
  involved	
  in	
  
producing	
  a	
  piece	
  of	
  data	
  or	
  thing,	
  which	
  can	
  
be	
  used	
  to	
  form	
  assessments	
  about	
  its	
  quality,	
  
reliability	
  or	
  trustworthiness.*	
  

*World	
  Wide	
  Web	
  Consor9um	
  (W3C)	
  Provenance	
  working	
  group	
  

Bri9sh	
  Library,	
  provenance	
  record:	
  Bes9ary	
  -­‐	
  cap9on:	
  'Owl	
  mobbed	
  by	
  smaller	
  birds'	
  



•  Reuse	
  by	
  inves9gator	
  
•  Reuse	
  by	
  collaborators	
  
•  Reuse	
  by	
  colleagues	
  
•  Reuse	
  by	
  unaffiliated	
  others	
  
•  Reuse	
  at	
  later	
  9mes	
  

– Months	
  
–  Years	
  
– Decades	
  
–  Centuries	
  

hMp://chandra.harvard.edu/photo/2013/kepler/kepler_525.jpg	
  

Reuse	
  across	
  place	
  and	
  9me	
  

25	
  



Economics	
  of	
  the	
  Knowledge	
  Commons	
  

26	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  Subtractability	
  /	
  Rivalry	
  

Low	
   High	
  

Exclusion	
   Difficult	
   Public	
  Goods	
  
General	
  knowledge	
  
Public	
  domain	
  data	
  

Common-­‐pool	
  
resources	
  
Libraries	
  
Data	
  archives	
  

Easy	
   Toll	
  or	
  Club	
  Goods	
  
Subscrip9on	
  journals	
  
Subscrip9on	
  data	
  

Private	
  Goods	
  
Printed	
  books	
  
Raw	
  or	
  
compe99ve	
  data	
  

Adapted	
  from	
  C.	
  Hess	
  &	
  E.	
  Ostrom	
  (Eds.),	
  Understanding	
  knowledge	
  as	
  a	
  commons:	
  	
  
From	
  theory	
  to	
  pracQce.	
  MIT	
  Press.	
  



Q	
  to	
  explore	
  in	
  FaceBase	
  community	
  

•  How	
  do	
  you	
  assign	
  credit	
  and	
  responsibility	
  for	
  
data	
  crea9on,	
  cura9on,	
  use,	
  and	
  reuse?	
  

•  How	
  will	
  you	
  balance	
  discipline/species-­‐
specific	
  data	
  models	
  and	
  policies	
  with	
  
integra9ve	
  models?	
  

•  What	
  data	
  do	
  you	
  expect	
  you	
  to	
  share,	
  with	
  
whom,	
  how,	
  and	
  for	
  how	
  long?	
  

•  What	
  scien9fic	
  value	
  do	
  you	
  expect	
  to	
  gain	
  
from	
  sharing	
  data	
  via	
  FaceBase?	
  



Q	
  to	
  explore	
  in	
  FaceBase	
  community	
  

•  Who	
  invest	
  in	
  data	
  cura9on,	
  and	
  at	
  what	
  
stages	
  of	
  sharing	
  and	
  reuse?	
  

•  What	
  is	
  the	
  scope	
  of	
  overlap	
  between	
  
contributors	
  and	
  users	
  of	
  FaceBase	
  data?	
  

•  What	
  scien9fic	
  value	
  can	
  users	
  obtain	
  from	
  
these	
  data,	
  with	
  what	
  kinds	
  of	
  investments?	
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