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Summary	  

»  The	  challenge:	  Reuse	  and	  reproduce	  scienEfic	  experiments	  

•  Reusability,	  fundamental	  for	  incremental	  scienEfic	  development	  

•  Reproducibility,	  key	  for	  reliable	  science	  

»  How	  Wf4Ever	  is	  addressing	  these	  challenges	  

»  Impact	  in	  Astrophysics	  

»  Conclusions	  
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The	  challenge	  

Reproducibility	  and	  Reusability	  of	  the	  experiment	  

An	  experiment	  is	  reproducible	  when	  someone	  else,	  working	  independently,	  can	  get	  similar	  
results	  following	  the	  same	  methods	  and	  using	  the	  same	  inputs	  	  
Someone	  can	  reuse	  (part	  of)	  an	  experiment	  to	  create	  new	  experiments	  (*)	  

»  Compile	  all	  the	  elements	  needed	  by	  the	  experiment	  

»  Share	  it	  with	  other	  scienEsts	  	  

»  Describe	  it:	  methods,	  data	  and	  all	  the	  elements	  involved.	  

»  Be	  independent	  of	  the	  environment	  

»  Make	  the	  experiment	  discoverable	  

(*)	  	  Replacing	  the	  Paper:	  The	  Twelve	  Rs	  of	  the	  e-‐Research	  Record”	  on	  hJp://blogs.nature.com/eresearch/	  	  
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The	  challenge	  

Reproducibility	  and	  Reusability	  of	  the	  experiment	  

»  ScienEfic	  Workflows:	  part	  of	  the	  soluEon	  

›  Enable	  automaEon	  and	  expose	  the	  flow	  of	  scienEfic	  methods	  

›  Encourage	  best	  pracEces	  in	  packing	  the	  experiment	  

›  Provide	  a	  way	  to	  share	  the	  method	  

»  But	  more	  is	  needed:	  

›  Share/provide	  the	  data,	  annotaEons,	  references,	  etc.	  

›  Strategies	  for	  avoiding	  decay	  	  

›  Tools	  for	  discovering	  the	  experiment	  
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How	  Wf4Ever	  is	  addressing	  these	  challenges	  
Wf4Ever	  project	  

Wf4Ever	  -‐	  	  Preservation of scientific workflows in data-intensive science 
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The	  aim	  of	  Wf4Ever	  
How	  Wf4Ever	  is	  addressing	  these	  challenges	  

Technological	  infrastructure	  for	  the	  preservaEon	  and	  efficient	  retrieval	  and	  reuse	  of	  
scienEfic	  workflows	  in	  a	  range	  of	  disciplines	  	  	  

•  Encapsulate	  the	  scienEfic	  methodology	  (the	  workflows	  and	  all	  the	  associated	  
informaEon)	  in	  an	  artefact	  called	  Research	  Object.	  

	  
•  Archival,	  classificaEon	  and	  indexing	  of	  the	  research	  object	  in	  scalable	  semanEc	  

repositories,	  providing	  advanced	  access	  and	  recommendaEon	  capabiliEes	  based	  on	  
monitoring	  and	  metrics	  to	  evaluate	  similariEes,	  decay,	  quality,	  stability,	  
completeness.	  

	  
•  CreaEon	  of	  scienEfic	  communiEes	  to	  collaboraEvely	  share,	  reuse	  and	  evolve	  Research	  

Objects	  sEmulaEng	  the	  development	  of	  new	  scienEfic	  knowledge	  
	  
•  Use	  Cases:	  

•  Astronomy	  (IAA)	  
•  Genome-‐wide	  Analysis	  and	  Biobanking	  (LUMC)	  
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Compile	  all	  the	  elements	  needed	  by	  the	  experiment	  

How	  Wf4Ever	  is	  addressing	  these	  challenges	  

[1]Workflow-‐Centric	  Research	  Objects:	  A	  First	  Class	  CiEzen	  in	  the	  Scholarly	  Discourse,	  Khalid	  Belhajjame	  et	  al.	  

»  Model	  for	  Workflow-‐Centric	  Research	  Objects	  [1]	  

»  SemanEc	  ontologies	  to	  implement	  the	  model	  
›  Object	  Exchange	  and	  Reuse	  (ORE)	  for	  specifying	  aggregaEon	  of	  resources	  

›  AnnotaEon	  Ontology	  (OA)	  for	  annotaEng	  the	  resources	  
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Share	  it	  with	  other	  scien.sts	  	  

How	  Wf4Ever	  is	  addressing	  these	  challenges	  

»  Provide	  digital	  libraries	  with	  RO	  preservaEon	  funcEonaliEes	  
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Describe	  it:	  methods,	  data	  and	  all	  the	  elements	  involved.	  

How	  Wf4Ever	  is	  addressing	  these	  challenges	  

Mechanisms	  for	  
»  Defining	  relaEonships	  	  

between	  the	  elements	  
»  AnnotaEng	  each	  element	  and	  

the	  whole	  RO	  
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Compile	  all	  the	  elements	  needed	  by	  the	  experiment	  

How	  Wf4Ever	  is	  addressing	  these	  challenges	  

Runnable	  

Publishable	  

Shareable	  

Repeatable	  

Service	  up,	  sofware	  working,	  
etc.	  

The	  output	  can	  be	  reproduced	  

Enough	  annotaEon.	  	  

Service	  up,	  sofware	  working	  
and	  all	  well	  commented	  

» Completeness	  
It	  contains	  all	  the	  resources	  
needed	  to	  be	  run,	  published,	  
shared	  or	  repeated	  

»  Stability	  
Changes	  made	  by	  different	  
kind	  of	  users	  on	  the	  RO,	  can	  
improve	  it	  or	  make	  it	  worse	  
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Be	  independent	  of	  the	  environment	  

How	  Wf4Ever	  is	  addressing	  these	  challenges	  

Decay	  InformaEon	  

Last check was performed 2 days ago and returned one error:	  
The service SDSS-DR7, needed by the workflow 
Calculate_galaxy_distances is down 

 

Check	  now	   Try	  to	  repair	  

»  Interoperability	  
›  RO	  level	  
›  Component	  level	  

» Decay	  
State	  of	  the	  services	  (up/
down),	  of	  the	  applicaEons	  
(updated/deprecated),	  
permissions	  to	  access	  the	  data	  



12 

Make	  the	  experiment	  discoverable	  

How	  Wf4Ever	  is	  addressing	  these	  challenges	  

Ra.ng	  
Downloads	  	  	  36	  	  
Cita.ons	  	  	  	  	  	  	  	  [2]	  	  
Re-‐used	  	  	  	  	  	  	  	  	  [1]	  

Comments	  	  	  	  [4]	  

»  Tracking	  
RaEng	  by	  other	  users,	  who	  used	  the	  RO,	  
comments,	  etc.	  
	  

» Recommender	  Service	  
Which	  exploits	  semanEc	  descripEon,	  
relaEons	  and	  other	  metadata	  to	  
support	  advanced	  search	  mechanisms	  
	  

» CollaboraEon	  Spheres	  
Visual	  mechanism	  to	  find	  similar	  elements	  
(users,	  ROs,	  workflows)	  to	  others	  previously	  
selected	  
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AMIGA	  Group	  
Impact	  in	  Astrophysics	  

AMIGA	  
Analysis	   of	   the	   interstellar	  
Medium	  of	  Isolated	  Galaxies	  
hJp://amiga.iaa.es	  
	  

•  StaEsEcal	  baseline	  of	  isolated	  galaxies	  to	  compare	  with	  the	  
behavior	  of	  galaxies	  in	  denser	  environments	  

•  MulE-‐λ	  study	  of	  ~1000	  galaxies	  	  

	  	  	  	  Intensive	  and	  complex	  analysis	  of	  mulEdimensional	  data	  

»  Uses	  case	  for	  WF4Ever:	  
›  Astrophysical	  quanEEes	  propagaEon	  (1D)	  (*)	  
›  ProperEes	  extracEon	  from	  images	  (2D)	  
›  3D	  Data	  analysis.	  

	  

	  
(*)	  As	  part	  of	  the	  work	  in	  “The	  AMIGA	  sample	  of	  isolated	  galaxies	  XI.	  A	  First	  Look	  at	  Isolated	  Galaxy	  Colors”,	  M.	  
Fernandez	  Lorenzo	  et	  al.	  Ref.	  	  AA/2011/18660	  	  
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Change	  in	  the	  way	  astrophysics	  work	  
Impact	  in	  Astrophysics	  

Analysis	  

Python	  

Science	  Ready	  Data	  



15 

Impact	  in	  Astrophysics	  

LHC	  –	  Tier	  1	  

Antenna	  	  	   CorrelaEon	  

hJp://www.almaobservatory.org	  

Change	  in	  the	  way	  astrophysics	  work	  
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Impact	  in	  Astrophysics	  

GRID	  

Super	  
Computer	  	   Cloud	  

Analysis	  

Change	  in	  the	  way	  astrophysics	  work	  

Provide	  astrophysical	  digital	  libraries	  
with	  standards	  	  and	  models	  about	  how	  
store	  and	  publish	  Research	  Object	  
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Change	  in	  the	  way	  astrophysics	  work	  
Impact	  in	  Astrophysics	  

»  AstroTaverna	  plugin	  hrp://wf4ever.github.com/astrotaverna/	  
›  ConnecEon	  with	  Virtual	  Observatory	  	  

›  Services	  for	  managing	  and	  
visualizing	  VOTable	  

›  Astronomical	  uEliEes:	  
coordinate	  transforms.	  
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Matching	  talk	  topics	  with	  the	  session	  topics	  

Conclusions	  

»  Re-‐using	  workflows	  between	  different	  workflow	  languages	  scienEsts	  

»  Data	  ScienEfic	  methodology	  interoperability	  to	  increase	  the	  collaboraEon	  

among	  users	  

»  Workflow	  validaEon	  

»  Sharing	  workflows	  within	  and	  among	  communiEes	  
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!
Susana	  Sánchez:	  sse@iaa.es	  
	  
hrp://amiga.iaa.es/p/212-‐workflows.htm	  
hrp://www.wf4ever-‐project.org	  
!

Ques.ons	  


