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We have all been here…
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The Value of Software: Reproducibility
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The retraction by Science of a study of changing attitudes about gay marriage is

the latest prominent withdrawal of research results from scientific literature.

And it very likely won't be the last. A 2011 study in Nature found a 10-fold

increase in retraction notices during the preceding decade.

Many retractions barely register outside of the scientific field. But in some

instances, the studies that were clawed back made major waves in societal

discussions of the issues they dealt with. This list recounts some prominent

retractions that have occurred since 1980.

Photo

In 1998, The Lancet, a British medical journal,

published a study by Dr. Andrew Wakefield

that suggested that autism in children was

caused by the combined vaccine for measles,

mumps and rubella. In 2010, The Lancet

retracted the study following a review of Dr.

Wakefield's scientific methods and financial

conflicts.

Despite challenges to the study, Dr.

Wakefield's research had a strong effect on

many parents. Vaccination rates tumbled in

Britain, and measles cases grew. American

antivaccine groups also seized on the research. The United States had more

cases of measles in the first month of 2015

than the number that is typically diagnosed in a full year.

Vaccines and
Autism

Papers published by Japanese researchers in Nature in 2014 claimed to provide

an easy method to create multipurpose stem cells, with eventual implications

for the treatment of diseases and injuries. Months later, the authors, including

Haruko Obokata, issued a retraction. An investigation by one of Japan's most

prestigious scientific institutes, where much of the research occurred, found

that the author had manipulated some of the images published in the study.

Approximately one month after the retraction, one of Ms. Obokata's co-authors,

Yoshiki Sasai, was found hanging in a stairwell of his office. He had taken his

own life.

Stem Cell Production
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Quantifying the Value of Software through 

“Reproducibility Maps” [Bourne & Gil et al 12]

 2 months of effort in reproducing published method (in PLoS’10)

 Authors expertise was required

Comparison of 
ligand binding 
sites

Comparison of dissimilar 
protein structures

Graph network 
generation

Molecular Docking

Work with P. Bourne of UCSD
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Software Today

 There are  repositories of domain specific software (e.g., 
geosciences)

 There are general software repositories with no standard 
metadata

 Most scientists are not aware of the value of their software
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“Dark Software”

 Models that are not 
published

• Eg from a PhD thesis

 Data preparation 
software

• Data pre-processing and 
QC can take up to 80% of a 
project’s effort

 Visualization software

“Dark Software” is the counterpart of “Dark Data” [Heidorn 2008] 
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Why Is Software Not Shared?

 “Noone would use my code if I shared it”

 “My code is really bad”

 “My code is not ready to be shared”

 “Sharing my software will take a lot of time”

 “I won’t get anything out of sharing my software”

 “I’ve shared software before, bad things happened”

 “I work for the government”

 “I want to commercialize my software”

 “I don’t want anyone to sell my software”

 “I don’t know where to start!”
Yolanda Gil, Daniel Garijo, Saurabh Mishra, Varun Ratnakar      eScience 2016
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Contributions: OntoSoft

Registry for software
• Complements code repositories

• Scientist-centered software metadata

• Community curated software metadata

• Training scientists on best practices
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OntoSoft Architecture
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The OntoSoft Ontology for Describing 

Scientific Software Metadata [Gil et al 2015]

 An ontology for scientific software metadata

• Intended to describe scientific software

• Designed with scientists in mind to guide them to deposit and 
describe their software in a software registry

 Major categories of metadata: what does a scientist need?

1. identify software

2. understand what it does and its utility for research, 

3. execute the software, 

4. get support if questions arise, 

5. do research with it, and 

6. contribute to its development
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OntoSoft Metadata Categories

http://www.ontosoft.org/software
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Describing Scientific Software in OntoSoft

http://www.ontosoft.org/portal

Metadata can be exported in 

several formats (HTML, RDF, 

JSON)

Metadata for 3DDY Software 

Metadata properties 

collected through 

simple  questions

Set permissions for 3DDY

Metadata properties

organized into categories that 

make sense to scientists

Automatic import of metadata 

from other repositories
Indicators of metadata 

completeness
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Access control

http://www.ontosoft.org/portal

Yolanda Gil, Daniel Garijo, Saurabh Mishra, Varun Ratnakar      eScience 2016

Users and permissions for 

the 3DDY software 

component

Setting permissions for 
editing 3DDY metadata

W3CWeb access control Ontology
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Software entries 

from distributed 
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Conclusions

Software is a valuable 
research product

• Must embed best practices of 
software sharing into 
research activities

Improve productivity, 
quality, reproducibility

OntoSoft contributions
• Ontology of scientific 

software metadata

• Portal for software registry Do you want to use Ontosoft? 
Let us know!

http://www.ontosoft.org

http://www.ontosoft.org/software

http://www.ontosoft.org/portal
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