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1.	
  Plan	
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•  A	
  document	
  that	
  describes	
  what	
  you	
  will	
  do	
  with	
  your	
  
data	
  during	
  and	
  a)er	
  you	
  complete	
  your	
  research	
  

What	
  is	
  a	
  Data	
  Management	
  Plan?	
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2.	
  Collect	
  (e.g.,	
  organize	
  data)	
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Organizing	
  data:	
  Spreadsheets:	
  	
  
primordial	
  data	
  entry	
  tool	
  of	
  the	
  digital	
  age	
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Best	
  Prac.ces	
  

•  Columns	
  of	
  data	
  are	
  consistent:	
  	
  
–  only	
  numbers,	
  dates,	
  or	
  text	
  

•  Consistent	
  Names,	
  Codes,	
  Formats	
  (date)	
  used	
  in	
  each	
  column	
  
•  Data	
  are	
  all	
  in	
  one	
  table	
  –	
  computer	
  works	
  beWer	
  on	
  single	
  table	
  than	
  mul.ple	
  

small	
  tables	
  that	
  require	
  a	
  lot	
  of	
  human	
  interven.on	
  
•  Descrip.ve	
  File	
  Name	
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R,	
  SAS,	
  MATLAB,	
  SPSS,	
  
You	
  can	
  implement	
  good	
  data	
  prac.ces	
  in	
  each	
  of	
  these…	
  
	
  

Sta.s.cal	
  So[ware	
  

Of course, these 
are also excellent 
for calculations, 
data analysis, 
quality assurance, 
sub-setting data 
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QA/QC	
  	
  Approaches	
  

•  Ensure	
  data	
  line	
  up	
  in	
  columns	
  

•  No	
  missing,	
  impossible,	
  or	
  anomalous	
  values	
  
sort	
  by	
  fields	
  to	
  highlight	
  discrepancies	
  

•  Perform	
  sta.s.cal	
  and	
  graphical	
  summaries	
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Metadata = description of data 
 
  

•   WHO created the data? 
•   WHAT is the content of the data? 
•   WHEN was it created? 
•   WHERE is it geographically? 
•   HOW was the data processed? 
•   WHY was the data set developed? 
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Time 

Time of publication 

Specific details 

General details 

Accident 

Retirement or  
career change 

Death 

(Michener et al. 1997) 

Why	
  metadata?	
  	
  Data	
  entropy	
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Metadata in the Real World 

Metadata is all around… 

          Author(s)   Boullosa, Carmen.  
              Title(s)   They're cows, we're pigs /  
                             by Carmen Boullosa  
                Place    New York : Grove Press, 1997.  
 Physical Descr   viii, 180 p ; 22 cm.  
         Subject(s)   Pirates Caribbean Area Fiction.  
             Format    Fiction  
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Multiple metadata standards exist 
Darwin Core 

•  Emphasis on museum specimens 
Dublin Core Element Set 

•  Emphasis on web resources, publications 
Ecological Metadata Language (EML) 

•  Emphasis on ecology and environmental sciences 
ISO 19115  Geographic information: Metadata 

•  Emphasis on geospatial data and services 
+ dozens of others… 
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Tools: Metavist (geospatial data) 
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Morpho: An Ecological Metadata Language editor 
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5.	
  Preserve	
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q  Archive / Publish 
−  generate citation 

q  Exploration and Distribution 
–  provide tools to explore, access, and 

extract data for users worldwide 

q  Post-Project Data Support 
–  serve as a buffer between end users 

and PIs 
–  provide usage statistics 

q  Stewardship 
–  provide long-term secure archiving of 

the data 
–  security, disaster recovery 
–  migration to new computer systems 

Data Center:   
Stewardship and Archive Functions  

q  Acquisition 
–  identify how best to serve the 

scientific community 
–  establish how and when to receive 

data 

q  Ingest 
–  perform QA checks 
–  compile project-provided metadata 
–  convert to archivable file formats 

q  Enhance (as requested) 
–  convert to standard formats & units 
–  aggregate files 

q  Metadata / Documentation 
–  Prepare final metadata record and 

documentation 
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Dryad	
  (~3,000	
  data	
  products)	
  

Coordinated 
submission of articles 
and underlying data 

Handshaking with  
specialized 
repositories 

Promotion of reuse 
and incentives for 
deposit 
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Knowledge	
  Network	
  for	
  Biocomplexity	
  	
  
(>	
  50,000	
  data	
  packages)	
  

Contributors	
  
•  Individual	
  inves.gators	
  
•  Field	
  sta.ons	
  and	
  networks	
  
•  Government	
  agencies	
  
•  Non-­‐profit	
  partnerships	
  
•  Synthesis	
  centers	
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Addi.onal	
  Data	
  Centers	
  

	
  

USGS Earth 
Science Data 
Clearinghouse 

Formerly  

Genbank 
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Search	
  does	
  not	
  equal	
  discovery	
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Data	
  integra.on	
  challenges	
  

Heterogeneity:	
  
	
  
Syntax	
  

(format)	
  
Schema	
  

(model)	
  
Seman.cs	
  

(meaning)	
  

Jones et al. 2007 
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Integra.on	
  best	
  prac.ces	
  
•  Review	
  metadata	
  for	
  project	
  context,	
  sampling	
  methods	
  

(.me	
  and	
  space),	
  QA/QC,	
  etc.	
  (i.e.,	
  adequacy	
  and	
  
relevance—can	
  the	
  data	
  be	
  used?)	
  

•  Examine	
  data	
  format	
  and	
  align	
  parameters	
  (if	
  possible?)	
  
o  Date/.me,	
  geospa.al	
  formats	
  

•  Merge	
  using	
  appropriate	
  so[ware	
  (e.g.,	
  R,	
  SAS,	
  etc.)	
  
•  Verify	
  (use	
  QA/QC	
  approaches	
  and	
  visualiza.on	
  

techniques)	
  
o  Range	
  checks,	
  illegal	
  value	
  filters,	
  etc.	
  
o  Exploratory	
  stats	
  (stem-­‐leaf	
  plots,	
  X-­‐Y	
  plots,	
  etc.)	
  
o  Check	
  data	
  summaries	
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8.	
  Analyze	
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Analysis	
  tools	
  

1.  Programming	
  
languages	
  
a)  C,	
  C++	
  
b)  Fortran	
  
c)  Perl	
  
d)  Python	
  

2.	
  Sta.s.cs	
  and	
  Analysis	
  
a)  Excel	
  
b)  R	
  
c)  MATLAB	
  
d)  SAS	
  
e)  SPSS	
  

	
  

3.  Scien.fic	
  workflows	
  
a)  Kepler	
  
b)  myExperiment	
  
c)  Pegasus	
  
d)  Taverna	
  
e)  VisTrails	
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Scien.fic	
  workflows	
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Find	
  out	
  more:	
  DataONE.org	
  



Best	
  Prac.ces	
  and	
  So[ware	
  Tools	
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Thanks!	
  
	
  Bob	
  Cook,	
  Amber	
  Budden,	
  Patricia	
  Cruse,	
  Don	
  
Edwards,	
  Viv	
  Hutchison,	
  MaW	
  Jones,	
  Steve	
  
Kelling,	
  Andrew	
  Sallans,	
  Mark	
  Schildhauer,	
  Carly	
  
Strasser,	
  Kris.n	
  Vanderbilt,	
  and	
  Todd	
  Vision	
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