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Outline	  

•  A	  model	  for	  describing	  storage,	  archiving,	  
preservaAon	  and	  curaAon	  

•  Our	  definiAon	  of	  preservaAon	  
•  The	  Sloan	  Digital	  Sky	  Survey	  (SDSS)	  
•  SimilariAes	  between	  our	  problems,	  challenges	  
and	  opportuniAes	  

•  Grand	  challenges	  (or	  opportuniAes)	  



Data	  Management	  Layers	  
Layers	   CharacterisAcs	   ImplicaAon	  for	  PI	   ImplicaAon	  relaAve	  

to	  NSF	  

CuraAon	   Adding	  value	  throughout	  
life-‐cycle	  

•  Feature	  ExtracAon	  
•  New	  query	  

capabiliAes	  
•  Cross-‐disciplinary	  

•  CompeAAve	  
advantage	  

•  New	  
opportuniAes	  

PreservaAon	   Ensuring	  that	  data	  can	  
be	  fully	  used	  and	  
interpreted	  

•  Ability	  to	  use	  own	  
data	  in	  the	  future	  
(e.g.	  5	  yrs)	  

•  Data	  sharing	  	  

•  SaAsfies	  NSF	  
needs	  across	  
directorates	  

	  

Archiving	   Data	  protecAon	  including	  
fixity,	  idenAfiers	  

•  Provides	  idenAfiers	  
for	  sharing,	  
references,	  etc.	  

•  Could	  saAsfy	  most	  
NSF	  requirements	  

Storage	   Bits	  on	  disk,	  tape,	  cloud,	  
etc.	  
Backup	  and	  restore	  

•  Responsible	  for:	  
•  Restore	  
•  Sharing	  
•  Staffing	  

•  Could	  be	  enough	  
for	  now	  but	  not	  
near-‐term	  future	  



DefiniAon	  of	  Data	  PreservaAon	  

•  “Data	  preservaAon	  involves	  providing	  enough	  
representaAon	  informaAon,	  context,	  
metadata,	  fixity,	  etc.	  such	  that	  someone	  other	  
than	  the	  original	  data	  producer	  can	  use	  and	  
interpret	  the	  data.”	  
– Ruth	  Duerr,	  NaAonal	  Snow	  and	  Ice	  Data	  Center	  





Pixel	  data	  collected	  	  
by	  telescope	  

Sent	  to	  Fermilab	  	  
for	  processing	  

Beowulf	  Cluster	  
produces	  catalog	  

Loaded	  in	  a	  	  
SQL	  database	  

Data	  Flow	  (Levels	  of	  Data)	  
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SDSS	  has…	  
•  Raw	  Data	  
•  Data	  Archive	  Server	  (DAS)	  
•  Catalog	  Archive	  Server	  (CAS)	  
•  So]ware	  

•  Web-‐Based	  Data	  DocumentaAon	  
•  PublicaAons	  
•  AdministraAve	  Archive	  

•  Content	  
–  Sloan	  Digital	  Sky	  Survey	  (SDSS)	  –	  Phase	  I	  &	  II	  

•  ~160	  TB	  in	  ~80	  million	  files	  
–  Researcher	  Content	  

•  Typically	  5-‐200	  GB	  in	  hundreds	  to	  thousands	  of	  files	  per	  arAcle	  



SDSS	  Lessons	  Learned	  

•  hcps://wiki.library.jhu.edu/x/eY1XAQ	  
•  hcps://wiki.library.jhu.edu/display/sdss/sdss-‐
lessons-‐learned	  

•  Tracking	  lessons	  based	  on	  data	  management	  
layer	  stack	  model	  



SimilariAes	  (1)	  

•  SDSS	  scienAsts	  were	  pioneers	  who	  pushed	  the	  
data	  envelope…	  

•  …without	  accounAng	  for	  preservaAon	  
•  While	  they	  represent	  the	  leading	  edge,	  
increasingly	  science	  moves	  in	  this	  direcAon	  

•  ExisAng	  data	  archives	  may	  not	  be	  well	  
prepared	  to	  preserve	  new	  forms	  of	  science	  



SimilariAes	  (2)	  

•  TradiAonal	  approaches	  to	  preservaAon	  will	  
maintain	  some	  record	  but	  not	  the	  full	  experience	  
or	  story	  

•  The	  use	  of	  machines,	  computers,	  code,	  operaAng	  
systems,	  etc.	  is	  fundamentally	  changing	  the	  
requirements	  

•  SelecAon	  criteria	  is	  not	  only	  influence	  by	  
potenAal	  value,	  but	  also	  potenAal	  processing	  
needs	  in	  the	  future	  (provenance	  becomes	  criAcal)	  



SimilariAes	  (3)	  

•  While	  your	  industry	  may	  have	  different	  access	  
requirements,	  there	  may	  be	  areas	  of	  overlap	  
– Film	  becomes	  part	  of	  cultural	  heritage	  
–  Independent	  film	  makers,	  small	  archives	  are	  
similar	  to	  scienAsts	  working	  with	  video	  

•  At	  some	  core	  level,	  technology	  requirements	  
may	  start	  to	  converge	  



Grand	  Challenges	  

•  Or	  are	  they	  opportuniAes?	  

•  Influence	  storage	  and	  cloud	  vendors	  to	  meet	  
preservaAon	  requirements	  in	  a	  transparent	  
manner	  

•  DemonstraAon	  of	  successful	  format	  migraAon	  
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