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     Scientific publications have at least 
two goals:  

 (i)  to announce a result and  
 (ii) to convince readers that the 

result is correct 
     ȣȢȢ 
 papers in experimental science 

should describe the results and 
provide a clear enough protocol to 
allow successful repetition and 
extension 

    Jill Mesirov  
Accessible Reproducible Research 

Science 22 Jan 2010: 327(5964): 415-416  
DOI: 10.1126/science.1179653  

Virtual Witnessing* 

*Leviathan and the Air-Pump: Hobbes, Boyle, and the 
Experimental Life (1985) Shapin and Schaffer.  
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 ȰAn article about computational 
science in a scientific publication 
is not the scholarship itself, it is 
merely advertising of the 
scholarship. The actual 
scholarship is the complete 
software development 
environment, [the complete 
data] and the complete set of 
instructions which generated 
ÔÈÅ ÆÉÇÕÒÅÓȢȱ   

 $ÁÖÉÄ $ÏÎÏÈÏȟ Ȱ7ÁÖÅÌÁÂ ÁÎÄ 2ÅÐÒÏÄÕÃÉÂÌÅ 
2ÅÓÅÁÒÃÈȟȱ ΧίίΫ 

datasets 
data collections 
standard operating 
procedures 
software 
algorithms 
configurations 
tools and apps 
codes 
workflows 
scripts 
code libraries 
services, 
system software  
infrastructure,  
compilers 
hardware 

Morin et al Shining Light into Black Boxes 
Science 13 April 2012: 336(6078) 159-160  

Ince et al The case for open computer programs, 
Nature 482, 2012 
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Biodiversity 
 marine monitoring and health assessment 

ecological niche modelling 

Data Intensive Science 

Collaborative Science 

Pilumnus hirtellus Enclosed sea problem 
(Ready et al., 2010) 

Sarah Bourlat http://www.biovel.eu 





Data discovery Data discovery 

Data assembly, 
cleaning, and 
refinement 

Data assembly, 
cleaning, and 
refinement 

Ecological Niche 
Modeling 

Ecological Niche 
Modeling 

Statistical analysis Statistical analysis 

Analytical cycle 

Data collection Data collection 

Insights Insights Scholarly Communication 
& Reporting 

Scholarly Communication 
& Reporting 



BioSTIF 

 

 

 method  

 instruments and laboratory  

Workflows: capture the steps 
assembly & interoperability 
shielding & optimising 
flexible variant reuse 
pipelines & exploration 
repetition & comparison 
record & set-up  
provenance collection 
report & embed 
 
 
multi-code and multi-

resource experiments 
in-house and external 
workflow mgment systems 

materials  

 

 
http://www.taverna.org.uk 
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Infrastructure 

Scientific Workflow Management Systems 



Systems Biology 

Modelling Cycle 



Virtual Physiological Human Morphology 

Microbiology Metabolic Pathways  

http://www.vph-share.eu/ 
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Data  

Models  

Articles  

External  

Databases  

http://www.seek4science.org 

Metadata  

http://www.isatools.org 

Aggregated Content Infrastructure 
share and interlinking multi-stewarded,  mixed, 

ÍÅÔÈÏÄÓȟ ÍÏÄÅÌÓȟ ÄÁÔÁȟ ÓÁÍÐÌÅÓȣ 



Preservation Planning & Watch 
continuous  preservation management 

Environment 
and users 

Repository 

access 
ingest 
harvest 

Monitored environment 
and users Watch 

Planning Operations 

create/ 
reevaluate 
plans 

deploy plan 

monitored 
actions 

execute action plan 

policies 

SCOUT 

c3po 

PLATO 

Taverna 
workflows 

RODA 

Long term preservation of digital data.  Maintaining scans of newspapers, books, 
records of data; Metadata maintenance; large and automated. 

Preservation Policy: Collection level Control Policy: Low level actions & constraints 

http://www.scape-project.eu/ 



Merge a 
Preservation 
!ÃÔÉÏÎ 0ÌÁÎȣȢ 

ȣ ×ÉÔÈ ÁÎ 
Access 
Workflow 

Execution Workflow 

Preservation Planning & Watch 

Publish 

Use 

Components 



Workflows (and Scripts and Models) ÁÒÅȣȢ 

ȣÐÒÏÖÅÎÁÎÃÅ ÏÆ ÄÁÔÁ 
ȣÇeneral technique for describing and enacting a process 
ȣÐÒÅÃÉÓÅȟ ÕÎÁÍÂÉÇÕÏÕÓȟ ÔÒÁÎÓÐÁÒÅÎÔ ÐÒÏÔÏÃÏÌÓ ÁÎÄ ÒÅÃÏÒÄÓȢ 
ȣÏÆÔÅÎ ÃÏÍÐÌÅØȟ ÓÏ ÔÈÅÙ ÎÅÅÄ ÅØÐÌÁÉÎÉÎÇȢ 
ȣÏÆÔÅÎ ÃÈÁÌÌÅÎÇÉÎÇ ÁÎÄ ÅØÐÅÎÓÉÖÅ ÔÏ ÄÅÖÅÌÏÐȢ 
ȣknow-how and best practice.  
ȣcollaborations. 
 

ȣÆÉÒÓÔ ÃÌÁÓÓ ÃÉÔÉÚÅÎÓ ÏÆ ÒÅÓÅÁÒÃÈ 
ȣÓÕÐÐÏÒÔ ÔÈÅ ÐÒÏÃÅÓÓ ÏÆ ÒÅÓÅÁÒÃÈ 



Workflow publishing 
 

[Scott Edmunds] 

Publishing 

Journals 

Portals 

Integrative Frameworks 

galaxyproject.org/   



Reproducibility = Hard Work 

Code in sourceforge under GPLv3: 

http://soapdenovo2.sourceforge.net/ 

 
>5000 downloads 

http://homolog.us/wiki/index.php?title=SOAPdenovo2 

Data sets  

Analyses  

Open-Paper 

Open-Review 

DOI:10.1186/2047-217X-1-18 

 >11000 accesses 

Open-Code 

8 reviewers tested data in ftp server & named reports published 

DOI:10.5524/100044 

Open-Pipelines 

Open-Workflows 

DOI:10.5524/100038 

Open-Data 

78GB CC0 data 

Enabled code to being picked apart by bloggers in wiki  

[Scott Edmunds] 

http://soapdenovo2.sourceforge.net/
http://homolog.us/wiki/index.php?title=SOAPdenovo2
http://dx.doi.org/10.1186/2047-217X-1-18
http://dx.doi.org/10.1186/2047-217X-1-18
http://dx.doi.org/10.1186/2047-217X-1-18
http://dx.doi.org/10.1186/2047-217X-1-18
http://dx.doi.org/10.1186/2047-217X-1-18
http://dx.doi.org/10.1186/2047-217X-1-18
http://dx.doi.org/10.1186/2047-217X-1-18
http://dx.doi.org/10.5524/100044
http://dx.doi.org/10.5524/100038


http://ropensci.org 

Repositories 
Libraries 
Registries 



Archiving 
Publishing 
Component Libraries 
Preserving 

Recording 
Storing 
Exchanging 
Versioning 
Sharing PACKS 

Repositories 



Data Operations in Workflows in the Wild 

Analysis of 260 publicly available  workflows in Taverna, WINGS, Galaxy and Vistrails 

Garijo et al Common Motifs in Scientific Workflows: An Empirical Analysis, FGCS, 36, July 2014, 338ɀ351 



Research Method Stewardship 
Management, Publishing, Preservation 

Workflows &  
Scripts 

Services &  
Codes 

Standard 
Operating 
Procedures 

Descriptions 
Standards 

P
o

rta
l 

Different systems 
Formats 

Web Services 
Code Libraries 
Executables 

Models & 
Algorithms 

Mark-up Languages, 
Mathematical 
descriptions 
Standards 

BioModels 



Reuse 

Organised  Groups 

Trust 

Reciprocity 
Visibility 

Roll your own 
from standard 
parts 

Complementarity 

Design and Instruction 



Curation 

Non-intrusive, Non-invasive, Not invisible 

Enclaves 

Specialist Flirts 

Blue collar 

Incremental 
JIJIT not JIC  



Victoria Stodden, AMP 2011  http://www.stodden.net/AMP2011/,  

Special Issue Reproducible Research Computing in Science and Engineering July/August 2012, 14(4) 

Howison and Herbsleb (2013) "Incentives and Integration In Scientific Software Production" CSCW 2013.  



Data Stewardship 

Making practices 
Sustainability 
Management planning 
Deposition 
Long term access  
Credit 
Journals 
Licensing 
Open source / access 

Best Practices for Scientific Computing http://arxiv.org/abs/1210.0530 
1st Workshop on Maintainable Software Practices in e-Science ɀ e-Science 2012 

Stodden, Reproducible Research Standard, Intl J Comm Law & Policy, 13 2009  

http://arxiv.org/abs/1210.0530
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http://sciencecodemanifesto.org/ http://matt.might.net/articles/crapl/ 



Jennifer Schopf, Treating Data Like Software: A Case for Production Quality Data, JCDL 2012 

Software release paradigm 
3ÏÍÅ ÏÆ ÙÏÕÒ ÄÁÔÁ ÉÓÎȭÔ ÄÁÔÁ 

Not a static document paradigm 
ɆRelease 

research 

ɆMethods in 
motion. 

ɆVersioning 

ɆForks & merges 

ɆF1000, PeerJ 
'ÉÔ(ÕÂȣȢ 



Pivot around method / software / data 
rather than paper 

Citation semantics:  software as was? software as is? 

 

The multi-dimensional paper 



methods, 
reproducibility 

 
what does it 

mean for  
content managers 
and the research 

workflow? 



Replication Gap 

1. Ioannidis et al., 2009. Repeatability of published microarray gene expression analyses. Nature Genetics 41: 14 

2. Science publishing: The trouble with retractions  http://www.nature.com/news/2011/111005/full/478026a.html 

3. Bjorn Brembs: Open Access and the looming crisis in  science https://theconversation.com/open -access -and-the-looming -crisis -in-science -14950  

Out of 18 microarray papers, results 
from 10 could not be reproduced 

Out of 18 microarray papers, results 
from 10 could not be reproduced 


