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Summary	  

»  The	  challenge:	  Reuse	  and	  Reproduce	  scien:fic	  experiments	  

•  Reusability,	  fundamental	  for	  incremental	  scien:fic	  development	  

•  Reproducibility,	  key	  for	  reliable	  science	  

»  How	  Wf4Ever	  is	  addressing	  these	  challenges	  

»  Impact	  in	  Astrophysics	  
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An	  experiment	  is	  reproducible	  when	  someone	  else,	  working	  
independently,	  can	  get	  the	  same	  results	  following	  the	  same	  methods	  
and	  using	  the	  same	  inputs	  	  
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The	  challenge	  

Reproducibility	  and	  Reusability	  of	  the	  experiment	  

»  Compile	  all	  needed	  elements	  	  

»  Share	  it	  with	  other	  …	  Commissioners	  

»  Describe	  it:	  methods,	  data,etc.	  

»  Make	  the	  experiment	  discoverable	  

»  Scien:fic	  Workflows:	  part	  of	  the	  solu:on	  

›  Automa:on,	  encourage	  best	  prac:ces,	  method	  for	  sharing	  

»  But	  more	  is	  needed:	  

›  Share/provide	  the	  data,	  annota:ons,	  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	  

•  Encapsulate	  the	  scien:fic	  methodology	  (the	  workflows	  and	  all	  the	  associated	  
informa:on/components	  of	  the	  digital	  experiment)	  in	  an	  artefact	  called	  
Research	  Object	  (beyond	  the	  PDF).	  

	  
•  What	  to	  do	  with	  the	  Research	  Object?	  

•  Archival,	  classifica:on	  and	  indexing	  in	  scalable	  seman:c	  repositories	  
•  Advanced	  access	  and	  recommenda:on	  capabili:es	  based	  on	  monitoring	  

and	  metrics	  to	  evaluate	  similari:es,	  decay,	  quality,	  stability,	  
completeness.	  

	  
•  Crea:on	  of	  scien:fic	  communi:es	  to	  collabora:vely	  share,	  reuse	  and	  evolve	  

Research	  Objects	  

•  Use	  Cases:	  
•  Astronomy	  (IAA)	  
•  Genome-‐wide	  Analysis	  and	  Biobanking	  (LUMC)	  



10 

	  The	  aim	  of	  Wf4Ever	  
How	  Wf4Ever	  is	  addressing	  these	  challenges	  

•  Encapsulate	  the	  scien:fic	  methodology	  (the	  workflows	  and	  all	  the	  associated	  
informa:on/components	  of	  the	  digital	  experiment)	  in	  an	  artefact	  called	  
Research	  Object	  (beyond	  the	  PDF).	  

	  
•  What	  to	  do	  with	  the	  Research	  Object?	  

•  Archival,	  classifica:on	  and	  indexing	  in	  scalable	  seman:c	  repositories	  
•  Advanced	  access	  and	  recommenda:on	  capabili:es	  based	  on	  monitoring	  

and	  metrics	  to	  evaluate	  similari:es,	  decay,	  quality,	  stability,	  
completeness.	  

	  
•  Crea:on	  of	  scien:fic	  communi:es	  to	  collabora:vely	  share,	  reuse	  and	  evolve	  

Research	  Objects	  

•  Use	  Cases:	  
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Commissioning	  is	  mul7disciplinary	  
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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	  Ci:zen	  in	  the	  Scholarly	  Discourse,	  Khalid	  Belhajjame	  et	  al.	  

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

»  Seman:c	  ontologies	  to	  implement	  the	  model	  
›  Object	  Exchange	  and	  Reuse	  (ORE)	  for	  specifying	  aggrega:on	  of	  resources	  

›  Annota:on	  Ontology	  (OA)	  for	  annota:ng	  the	  resources	  

Metadata	  of	  the	  processes	  
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Share	  it	  with	  other	  scien7sts	  	  

How	  Wf4Ever	  is	  addressing	  these	  challenges	  

»  Provide	  digital	  libraries	  with	  RO	  preserva:on	  func:onali:es	  
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Share	  it	  with	  other	  scien7sts	  	  

How	  Wf4Ever	  is	  addressing	  these	  challenges	  

»  Provide	  digital	  libraries	  with	  RO	  preserva:on	  func:onali:es	  

Search	  for	  trustable	  reusable	  
material	  for	  commissioning	  
(e.g	  	  from	  other	  disciplines)	  
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Describe	  it:	  methods,	  data	  and	  all	  the	  elements	  involved.	  

How	  Wf4Ever	  is	  addressing	  these	  challenges	  

Mechanisms	  for	  
»  Defining	  rela:onships	  	  

between	  the	  elements	  
»  Annota:ng	  each	  element	  and	  

the	  whole	  RO	  

Useful	  for	  complex	  processes	  
as	  commissioning?	  
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Compile	  all	  the	  elements	  needed	  by	  the	  experiment	  

How	  Wf4Ever	  is	  addressing	  these	  challenges	  

Runnable	  

Publishable	  

Shareable	  

Repeatable	  

Service	  up,	  soeware	  working,	  
etc.	  

The	  output	  can	  be	  reproduced	  

Enough	  annota:on.	  	  

Service	  up,	  soeware	  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	  

Metrics	  and	  tools	  for	  QA	  
Evolu7on	  with	  7me	  
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Be	  independent	  of	  the	  environment	  

How	  Wf4Ever	  is	  addressing	  these	  challenges	  

Decay	  Informa:on	  

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	  applica:ons	  
(updated/deprecated),	  
permissions	  to	  access	  the	  data	  

Metrics	  and	  tools	  for	  QA	  
Evolu7on	  with	  7me	  
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Make	  the	  experiment	  discoverable	  

How	  Wf4Ever	  is	  addressing	  these	  challenges	  

Ra7ng	  

Downloads	  	  	  36	  	  

Cita7ons	  	  	  	  	  	  	  	  [2]	  	  

Re-‐used	  	  	  	  	  	  	  	  	  [1]	  

Comments	  	  	  	  [4]	  »  Tracking	  
Ra:ng	  by	  other	  users,	  who	  used	  the	  RO,	  
comments,	  etc.	  
	  

»  Recommender	  Service	  
Which	  exploits	  seman:c	  descrip:on,	  
rela:ons	  and	  other	  metadata	  to	  
support	  advanced	  search	  mechanisms	  
	  

»  Collabora:on	  Spheres	  
Visual	  mechanism	  to	  find	  similar	  elements	  
(users,	  ROs,	  workflows)	  to	  others	  previously	  
selected	  
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Large	  interna7onal	  teams	  to	  
commission	  an	  experiment	  spread	  
in	  two	  con7nents	  would	  be	  the	  
most	  similar	  thing	  to	  a	  Social	  
Network	  
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Changing	  	  the	  way	  astrophysics	  work	  
Impact	  in	  Astrophysics	  

»  AstroTaverna	  plugin	  hgp://wf4ever.github.com/astrotaverna/	  
›  Connec:on	  with	  Virtual	  Observatory	  	  

›  Services	  for	  managing	  and	  
visualizing	  VOTable	  

›  Astronomical	  u:li:es:	  
coordinate	  transforms.	  

Building	  complex	  commissioning	  
tools	  from	  exis7ng	  ones	  
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!

This	  talk	  was	  an	  example	  of	  	  
R-‐use!	  

	  
hgp://amiga.iaa.es/p/212-‐workflows.htm	  
hgp://www.wf4ever-‐project.org	  
!

Ques7ons	  
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Matching	  talk	  topics	  with	  the	  session	  topics	  

Conclusions	  

Dave	  de	  Roure	  (Oxford	  e-‐Research	  Center)	  

Best	  prac7ces	  for	  everything…	  
and	  gRRRowing	  


