
ODM	  Tools	  Python:	  Open	  Source	  Software	  
for	  Managing	  Environmental	  Sensor	  Data	  

MOTIVATION:	  Environmental	  data	  are	  being	  collected	  at	  
high	  frequencies,	  for	  extended	  dura8ons,	  and	  with	  spa8al	  
distribu8ons	  requiring	  infrastructure	  for	  data	  management.	  

These	  data	  o=en	  need	  quality	  control	  and	  post	  processing	  
performed	  to	  remove	  anomalous	  values,	  account	  for	  dri=,	  
and	  arrive	  at	  an	  ‘approved’	  dataset.	  Standard	  tools	  for	  
performing	  data	  QAQC	  enhance	  the	  ability	  to	  track	  data	  
provenance	  and	  repeat	  edits	  to	  facilitate	  data	  reuse.	  

UNDERLYING	  FRAMEWORK:	  	  
•  ODM:	  a	  data	  model	  for	  

organizing,	  storing,	  and	  
describing	  point	  observa8ons	  
data	  originally	  developed	  as	  
part	  of	  the	  CUAHSI	  HIS.	  	  

VISUALIZATION:	  	  
•  Facilitates	  inspec8on	  of	  data	  to	  iden8fy	  and	  assess	  paLerns	  

and	  problems.	  
•  Mul8ple	  series	  can	  be	  ploLed	  simultaneously	  to	  facilitate	  

comparisons	  with	  other	  variables	  (internal	  consistency)	  and	  
other	  sites	  (external	  consistency).	  

•  Edited	  data	  immediately	  available	  for	  inspec8on	  a=er	  
modifica8on.	  

•  Various	  plot	  types	  implemented.	  
	  

EDITING	  AND	  AUTOMATED	  SCRIPTING:	  	  
•  All	  edits	  performed	  on	  a	  data	  series	  are	  automa8cally	  recorded	  using	  a	  

Python	  script	  editor	  and	  console	  integrated	  with	  the	  ODM	  Tools	  Python	  
interface.	  	  

•  Tools	  are	  built-‐in	  for	  common	  edi8ng	  tasks,	  and	  the	  Python	  console	  and	  
script	  editor	  can	  be	  used	  to	  perform	  advanced	  edi8ng	  tasks.	  

•  Each	  ac8on	  is	  translated	  into	  executable	  code	  that	  is	  captured	  in	  the	  script.	  
•  Scrip8ng	  ensures	  that	  edi8ng	  steps	  are	  traceable	  and	  reproducible.	  

Annota8ons	  to	  the	  edits	  can	  also	  be	  made	  as	  comments	  in	  the	  script.	  
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OPEN	  SOURCE	  REPOSITORY:	  ODM	  Tools	  Python	  
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hLps://github.com/UCHIC/ODMToolsPython	  
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•  ODM	  Tools	  Python	  is	  an	  open	  source	  so=ware	  appli-‐	  
ca8on	  for	  managing	  data	  stored	  in	  an	  ODM	  database.	  	  

•  The	  original	  ODM	  Tools	  so=ware	  was	  developed	  	  
as	  part	  of	  the	  CUAHSI	  HIS.	  We	  have	  re-‐designed	  	  
and	  deployed	  a	  new	  version	  in	  Python.	  

IMPROVED	  FUNCTIONALITY:	  	  
•  MulDple	  PlaGorm	  Support:	  Windows,	  Mac,	  and	  Linux	  
•  MulDple	  RDBMS	  Support:	  Can	  connect	  to	  ODM	  databases	  

deployed	  with	  SQLServer,	  MySQL,	  or	  PostgreSQL.	  
•  Query	  and	  Export:	  Simple	  filters	  are	  implemented	  for	  data	  

series	  selec8on.	  Data	  and	  associated	  metadata	  can	  be	  
exported	  from	  the	  database.	  

•  Dockable	  Windows:	  Various	  components	  can	  be	  displayed,	  
hidden,	  and	  docked	  for	  user	  flexibility.	  
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WORKFLOW:	  	  
•  New	  series	  can	  be	  derived	  with	  a	  metadata	  component	  

modified	  (e.g.,	  quality	  control	  level,	  variable)	  and	  the	  	  
remaining	  metadata	  retained.	  	  

•  Genera8ng	  and	  preserving	  provenance	  for	  higher	  level	  	  
data	  products	  (i.e.,	  quality	  control	  level	  1,	  2,	  etc.)	  	  
is	  streamlined.	  

•  Raw	  data	  are	  always	  preserved-‐	  
edits	  are	  performed	  on	  a	  copy	  	  
of	  the	  database	  stored	  in	  
memory.	  

•  The	  edi8ng	  script	  can	  be	  saved	  	  
for	  future	  reference	  and	  execu8on.	  

•  Users	  can	  compare,	  review,	  and	  modify	  	  
the	  edi8ng	  steps.	  	  


