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Astronomy research lifecycle is entirely digital 
 
»  Observation proposals 
»  Data reduction pipelines 
»  Analysis of science ready data 
»  Catalogs of objects and data 
»  Publish process 

›  Final data results 
›  Experiment in DL 
    ADS/arXiv 

Reproducible research is still not 
possible in a digital world  

 

A rich infrastructure of data (VO) 
is not efficiently used 

A normalized preservation of 
methodology is needed   

Tools 

Astronomy Research Lifecycle 
Digital Science  - Reproducibility and Visibility in Astronomy 
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Efficiency and Reuse 
Digital Science  - Reproducibility and Visibility in Astronomy 

Optimize return on investments made on big facilities 
»  Avoid duplication of efforts and reinvention 
»  How to discover and not duplicate ? 
»  How to re-use and not duplicate ?  
»  How to make use of best practices ? 
»  How to use the rich infrastructure of data ? 
»  Intellectual contributions are encoded in softw 

More data in archives does not imply more knowledge 
»  Time has come to go beyond the PDF 
»  Expose complete scientific record, not the story 
»  Allow easy discovery of methods and tools 
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Reproducibility and The Scientific Method 
Digital Science  - Reproducibility and Visibility in Astronomy 

http://xkcd.com/242/ 

Benefits 
»  Publishing knowledge, not advertising 
»  The author, the referee and the re-user 
»  Reputation, prestige and respect 
»  Higher quality of publications 

›  Authors will be more careful 
›  Many eyes to check results 

Challenges 
»  Hard and time consuming 
»  Need incentives – not rewarded now 
Initiatives 
»  Elsevier Executable Papers Challenge  
»  Open Data / Open Science 



5 

Reproducibility and The Scientific Method 
Digital Science  - Reproducibility and Visibility in Astronomy 

  

I don’t know how 
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Publishing: Discovery, Visibility and Credit 
Digital Science  - Reproducibility and Visibility in Astronomy 
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Publishing: Discovery, Visibility and Credit 
Digital Science  - Reproducibility and Visibility in Astronomy 
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Publishing: Discovery, Visibility and Credit 
Digital Science  - Reproducibility and Visibility in Astronomy 
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Publishing: Discovery, Visibility and Credit 
Digital Science  - Reproducibility and Visibility in Astronomy 

Exploring and understanding scientific metrics in citation 

2010 Krapivin et al. 
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Publishing: Discovery, Visibility and Credit 
Digital Science  - Reproducibility and Visibility in Astronomy 

Paper discovery: the social dimension 
 



11 

Going beyond automation: Scientific Workflows 
Digital Science  - Reproducibility and Visibility in Astronomy 

Living Tutorials 
Templates for Re-use 

Expedites Training 
Reduce time to insight 

Avoids reinvention 
Digital Libraries of workflows may boost the 

use of the existing infrastructure of data (VO)  
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Digital Science  - Reproducibility and Visibility in Astronomy 

  

Automation does not imply organization 

Assistive building  
Completeness evaluation 

Going beyond automation: Scientific Workflows 
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Digital Science  - Reproducibility and Visibility in Astronomy 

  

Distributed  
Technical Objects Social Objects 

Expose experiment in a structured way in order to be understood 

Research Objects 
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Similar initiatives in Astronomy 
 
»  Semantic curation of digital objects 

›  CDS Centre Données Strasbourg  
›  US Virtual Astronomical Observatory 
›  SAO/NASA ADSLabs 

»  Workflow users platforms 
›  Cyber-SKA 
›  IceCore 
›  Montage 
›  Astro-WISE 
›  Helio-VO 

»  Semantically auto descriptive WS 
›  Workflows VO-France 

 

Research Objects 
Digital Science  - Reproducibility and Visibility in Astronomy 
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Research Objects 
Digital Science  - Reproducibility and Visibility in Astronomy 

ADSLabs Initiative 
 
ADO Linked Components 
»  Authors 
»  Publications 
»  Journals 
»  Objects SIMBAD 
»  Tabular data behind the plots CDS 
»  ASCL reference of used software 
»  Observing time Proposals 
»  Used facilities, surveys or missions 

http://labs.adsabs.harvard.edu/ 

Incentives 
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The Incentive 
Papers with data links are cited more than those without 
 
 

Research Objects 
Digital Science  - Reproducibility and Visibility in Astronomy 

Effect of E-printing on Citation Rates in Astronomy and Physics 
2006. Edwin A. Henneken et al. 
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»  Development of AstroTaverna plugins to access and manage VO data 
»  Development Golden Exemplars of astrophysical Workflows and 

Research Objects that use the Wf4Ever technological support 

›  Curation of physical quantities in 1D catalogues  
•  Data retrieved from external repositories and stored locally 
•  Only local processes for calculations 

›  Environment and Modelling from 1D catalogues and 2D images 
•  Data retrieved from external repositories (SDSS DR7) 
•  Local software and external web services as processes  

›  Modelling and Analysis of 3D formatted data 
•  Only external data and processes 

The Wf4Ever Project 
Digital Science  - Reproducibility and Visibility in Astronomy 
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Curation by inspecting propagation of changes in quantities 
 

Astronomical Research Objects in Action 
Digital Science  - Reproducibility and Visibility in Astronomy 

 Credit: Zsolt Frei and James E. Gunn. The Galaxy Catalog 
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Create, annotate and run a workflow 
 
 

Astronomical Research Objects in Action 
Digital Science  - Reproducibility and Visibility in Astronomy 
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Astronomical Research Objects in Action 
Digital Science  - Reproducibility and Visibility in Astronomy 

Populate the Research Object and annotate 
 
 

Extract ! 
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Add documents and references 
Astronomical Research Objects in Action 

Digital Science  - Reproducibility and Visibility in Astronomy 
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Create and explore relations among components 
 
 

Astronomical Research Objects in Action 
Digital Science  - Reproducibility and Visibility in Astronomy 
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Add schema of the experiment 
 
 

Astronomical Research Objects in Action 
Digital Science  - Reproducibility and Visibility in Astronomy 
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Astronomical Research Objects in Action 
Digital Science  - Reproducibility and Visibility in Astronomy 

Publication for later discovery 
 

Import and 
re-use ! 
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Curation by inspecting propagation of changes in quantities 
  
»  Taverna 2.3 
»  MyExperiment Pack 

›  http://www.myexperiment.org/packs/231 

 
 
Related Publication 
The AMIGA sample of isolated galaxies XI. 
A First Look at Isolated Galaxy Colors 
2012 A&A 540,  A.47 
 
 

Astronomical Research Objects in Action 
Digital Science  - Reproducibility and Visibility in Astronomy 
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Workflows in Action 
Digital Science  - Reproducibility and Visibility in Astronomy 

Hands on 
AstroTaverna ! 

VIDEO TUTORIALS 
 
•  http://amiga.iaa.es/files/tavernavideos/AstroTavernaIntro.m4v 
•  http://amiga.iaa.es/files/tavernavideos/NEDImages.mov 

SOFTWARE 
 
•  http://wf4ever.github.com/astrotaverna/ 
•  http://www.taverna.org.uk/ 
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Conclusions 
Digital Science  - Reproducibility and Visibility in Astronomy 

How NOT to be a good e-astronomer 
 

»  Write a obscure paper, do not say clearly how to reproduce the results 
»  Do things quickly and forget about them once you’ve submitted the paper 
»  Be untidy, spread your code and data in a variety of formats, folders and disks 
»  Practise the “data mine-ing” – data are mine 
»  Practise the “data flirting” – call me if you would like to see more 
»  Do not provide data results, including the plots is just fine  
»  Always cite the same authors and papers or those that cite you 
»  Do not cite other resources than papers, neither provide their URL links 
»  Do not search info on Internet with other tools than ADS or arXiv  
»  Work alone and email/phone one friend if you have any doubt  
 

   http://amiga.iaa.es/p/212-workflows.htm 
    http://www.wf4ever-project.org 
    jer@iaa.es 


