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The Value of Software: Reproducibility

llluminating the black box

Mote to biologists: submissions to Nature should contain complete

A Biostatistic Paper Alleges Potential Harm
dnciphs e gt ned To Patients In Two Duke Clinical Studies

Reportng Checkls For e Sciences Ari By Paul Goldberg
This checklistis used to ensure good reporting standarals and o improve the reproducioiity of published results. For more Hum an live S aren’t usually the place to go for sensational
S , nt issue of the Annals of Applied Statistics is an

_ " p ). 4 ! Ce . Friday, December 2, 2011 Ag of 12:00 AM  New York ] 43| 34°

COMPUTER SCIENCE % I . THE WALL STREET JOURNAL.  HEALTH

Accessible Reproduc it e
- .r‘)el HEALTH INDUSTRY | DECEMBER 2, 2011
e S ok Emes Scianca lost} Scientists' Elusive Goal: Reproducing Study Results

bing how it had halted nearly two-thirds of

No Cure , . .
experiments failed to match claims mads

When Bayer tried to replicate
results of 67 studies published

in academic journals, nearly FinanCial

'YTimes: Home - Site Index - Archive - Help Re1iabili

Nobel Laureate Retracts Two Paper ,,,,,_,M _,mo mm .,- - .,w,,_ ol
Al R
@he New Work Times = 3"‘ %i%
Retracted Scientific Scientific wTbead
Studies: A Growing List |. . .
ot 52015 lntegrlty {
< B

o

two-thirds failed.

Partially — replicated

replicated
11.9% 64.2%

Not applicable 3.0%0

Source: Nature Reviews Drug Discovel

USC lﬁformairzbh&czences Tnstitute Yolanda Gil, Daniel Garijo, Saurabh Mishra, Varun Ratnakar



Quantifying the Value of Software through
“Reproducibility Maps”™ [Bourne & Gil et al 12]

Work with P. Bourne of UCSD

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

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

COMPUTATIONAL EgmiF
@ S M S (* OSGeO Apache Open Climate Workbench

COMMUNITY SURFACE DYNAMICS MODELING SYSTEM

m There are general software repositories with no standard
metadata

github —

SOCIAL CODE HOSTING Apache SnurCE'FDrgE

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

m Models that are not
published

- Eg from a PhD thesis

m Data preparation
software

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

m Visualization software

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

nto
oft

" 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

m 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.
5
6

get support if questions arise,

. do research with it, and
. contribute to its development
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http://www.ontosoft.org/software

OntoSoft Metadata Categories
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http://www.ontosoft.org/portal

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

1 Software is a valuable
research product

- Must embed best practices of
software sharing into
research activities

7 Improve productivity,
quality, reproducibility

1 OntoSoft contributions

- Ontology of scientific
software metadata

- DPortal for software registry

http://www.ontosoft.org
http://www.ontosoft.org/software
http://www.ontosoft.org/portal

S oft

Do you want to use Ontosoft?
Let us know!
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