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Building Block 

Novel	research	contribuGons	
• 	An	intelligent	user	interface	that	organizes	the	interac:on	in	terms	of	science	
tasks	(e.g.,	understand	assump:ons,	do	research	with	the	soLware,	cite	the	
soLware,	etc)	
• 	An	ontology	to	represent	metadata	for	scien:fic	soLware	(hOp://
www.ontosoL.org/soLware)	
• 	Automated	crawlers	that	extract	metadata	for	the	soLware	from	the	user’s	
web	site	(e.g.,	extrac:ng	license	and	other	informa:on	from	GitHub)	
• 	Training	modules	to	help	scien:sts	learn	to	share	and	describe	soLware	

Benefits	
	
• 	Open	science:	Easy	to	disseminate	models	and	soLware	across	
disciplines		
• 	Accelerate	research:	By	reusing	soLware		
• 	Reproducibility:	Easy	to	replicate	results	
• 	Accessibility:	For	non-programmers	
• 	Quality:	Best	soLware	that	is	well	tested	
• 	Integra:on:	Well-described	soLware	is	easier	to	integrate	

Today,	most	soBware	developed	by	scienGsts	
is	never	shared	
• 	There	are	repositories	of	model	soLware	(e.g.,	
CSDMS),	also	code	repositories	(e.g.,	GitHub)	
• 	However,	soLware	is	rarely	shared,	
par:cularly	all	the	data	pre-processing	and	
visualiza:on	soLware.	
Problem:		Hard	to	build	on	other	work,	
especially	across	disciplines	
• 	SoLware	captures	valuable	geoscience	
knowledge	and	should	be	shared	
• 	“Scien&sts	and	engineers	spend	more	than	60%	of	
their	&me	just	preparing	the	data	for	model	input	or	
data-model	comparison”	(NASA	A40)	

Problems	Addressed	
Open	science	
• 	Science	products,	including	
soLware,	are	of	general	
societal	importance	[Holdren’s	
OSTP	memo,	2013]	[NSF	2015]	
• 	Reproducible	science	requires	
open	soLware	
• 	Open	source	soLware	
development	is	more	
sustainable	
ScienGsts	want	to	get	credit	for	
soBware	much	more	than	for	
data	[Nature	Metrics	survey,	
2010]	

OntoSoB	Project	Goals	
	

An	on-line	community	for	sharing	knowledge	about	geosciences	soBware	
	

• 	Intelligent	assistance	to	publish	and	describe	new	soLware:	how	to	use	it	
appropriately,	what	kinds	of	data,	how	it	relates	to	other	soLware,	
propaga:ng	provenance	
• 	Recommender	system		and	sophis:cated	search	capabili:es	to	find	
soLware	that	fits	science	needs	
• 	Interac:ve	advice	on	open	source	soLware,	forming	successful	developer	
communi:es,	and	other	soLware	sharing	topics	

Understand)
!!Relate)–)domain)knowledge)

!has!domain!keywords!(desc)!
!has!uses!and!assump4ons!(desc)!
!has!use!limita4ons!(desc)!
!similar!so7ware!(desc)!

!

!!Trust)–)quality)and)ra7ngs)
!has!creator!(agent+)!
!has!publisher!(agent+)!
!has!major!contributor!(agent+)!
!commitment!of!support!(desc)!
!has!adopters!(en4ty+)!
!has!use!informa4on!(desc)!
!has!use!sta4s4cs!(desc)!
!used!in!publica4on!(cita4on+)!
!has!benchmark!informa4on!(desc)!
!has!salient!quali4es!(desc)!
!has!funding!sources!(desc)!
!has!ra4ng!(ra4ng+)!

Execute)
!!Access)–)download)

!has!code!loca4on!(loca4on)!
!has!executable!loca4on!(loca4on)!
!has!license!(license+)!

!

!!Install)–)execu7on)requirements)
!has!documenta4on!(loca4on)!
!has!installa4on!instruc4ons!(desc)!
!has!implementa4on!language!(language+)!
!has!dependency!(so7ware!version)!
!requires!average!memory!(measurement)!
!supports!opera4ng!system!(os)!
!has!average!run!4me!(desc)!
!has!other!implementa4on!details!(desc)!

!

))Run)–)tes7ng)execu7on)
!has!test!data!(desc)!
!has!test!instruc4ons!(desc)!

!

Do)Research)
!!Experiment)–)run)with)other)data)

!has!input!(i@o)!
!has!input!parameter!(i@o)!
!has!output!(i@o)!
!has!relevant!data!sources!(desc)!

!

!!Compose)–)run)with)other)soAware)
!has!interoperable!so7ware!(desc+)!
!has!composi4on!descrip4on!(composi4on)!

!

!!Cite)–)scien7fic)publica7ons)
!has!preferred!cita4on!(cita4on+)!

Update)
!
)

Track)–)evolu7on)
!has!so7ware!version!(version)!
!has!version!release!date!(date)!
!supersedes!(version)!
!superseded!by!(version)!

Contribute)–)evolu7on)
!has!ac4ve!development!(desc)!
!has!so7ware!community!(desc)!

OntoSoA:)An)Ontology)for)SoAware)Metadata)

Iden7fy)
!!Locate)–)unique)iden7fier)

!has!name!(desc)!
!has!short!descrip4on!(desc)!
!has!so7ware!category!(desc)!
!has!unique!ID!(uniqueID)!
!has!project!web!site!(loca4on+)!

Get)Support)
)

!!Discuss)–)support)and)community)
!has!email!contact!(email)!
!has!so7ware!support!(desc)!
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1.  How was the sample size chosen to ensure adequate power 
to detect a pre-specified effect size?

  For animal studies, include a statement about sample size 
estimate even if no statistical methods were used.

2.  Describe inclusion/exclusion criteria if samples or animals were 
excluded from the analysis. Were the criteria pre-established? 

3.  If a method of randomization was used to determine how 
samples/animals were allocated to experimental groups and 
processed, describe it. 

  For animal studies, include a statement about randomization 
even if no randomization was used. 

4.  If the investigator was blinded to the group allocation during 
the experiment and/or when assessing the outcome, state 
the extent of blinding. 

   For animal studies, include a statement about blinding even 
if no blinding was done.

5. For every figure, are statistical tests justified as appropriate? 

  Do the data meet the assumptions of the tests (e.g., normal 
distribution)? 

  Is there an estimate of variation within each group of data? 
Is the variance similar between the groups that are being 
statistically compared? 

Reporting Checklist For Life Sciences Articles
This checklist is used to ensure good reporting standards and to improve the reproducibility of published results. For more information, 
please read Reporting Life Sciences Research. 

`  Figure legends
Each figure legend should contain, for each panel where they are relevant:

  the exact sample size (n) for each experimental group/condition, given as a number, not a range;
  a description of the sample collection allowing the reader to understand whether the samples represent technical or biological 

replicates (including how many animals, litters, cultures, etc.);
  a statement of how many times the experiment shown was replicated in the laboratory;
 definitions of statistical methods and measures: 

○   very common tests, such as t-test, simple χ2 tests, Wilcoxon and Mann-Whitney tests, can be unambiguously identified by name only, 
but more complex techniques should be described in the methods section; 

○   are tests one-sided or two-sided?
○   are there adjustments for multiple comparisons?
○   statistical test results, e.g., P values;
○   definition of ‘center values’ as median or average; 
○   definition of error bars as s.d. or s.e.m.

Any descriptions too long for the figure legend should be included in the methods section. 

Please ensure that the answers to the following questions are reported in the manuscript itself. We encourage you to include a specific 
subsection in the methods section for statistics, reagents and animal models. Below, provide the page number(s) or figure legend(s) 
where the information can be located.

`  Statistics and general methods
Reported on page(s) or figure legend(s):

Corresponding Author Name:  ________________________________________

Manuscript Number:  ______________________________

(Continues on following page)
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MEMORANDUM FOR THE HEADS OF EXECUTIVE DEPARTMENTS AND AGENCIES 
 
FROM: John P. Holdren 

Director  
 
SUBJECT:   Increasing Access to the Results of Federally Funded Scientific Research 
 
1. Policy Principles 

 
The Administration is committed to ensuring that, to the greatest extent and with the fewest 
constraints possible and consistent with law and the objectives set out below, the direct results of 
federally funded scientific research are made available to and useful for the public, industry, and 
the scientific community. Such results include peer-reviewed publications and digital data.   
 
Scientific research supported by the Federal Government catalyzes innovative breakthroughs that 
drive our economy. The results of that research become the grist for new insights and are assets 
for progress in areas such as health, energy, the environment, agriculture, and national security. 
 
Access to digital data sets resulting from federally funded research allows companies to focus 
resources and efforts on understanding and exploiting discoveries. For example, open weather 
data underpins the forecasting industry, and making genome sequences publicly available has 
spawned many biotechnology innovations. In addition, wider availability of peer-reviewed 
publications and scientific data in digital formats will create innovative economic markets for 
services related to curation, preservation, analysis, and visualization. Policies that mobilize these 
publications and data for re-use through preservation and broader public access also maximize 
the impact and accountability of the Federal research investment. These policies will accelerate 
scientific breakthroughs and innovation, promote entrepreneurship, and enhance economic 
growth and job creation.  
 
The Administration also recognizes that publishers provide valuable services, including the 
coordination of peer review, that are essential for ensuring the high quality and integrity of many 
scholarly publications. It is critical that these services continue to be made available. It is also 
important that Federal policy not adversely affect opportunities for researchers who are not 
funded by the Federal Government to disseminate any analysis or results of their research.  
 
To achieve the Administration’s commitment to increase access to federally funded published 
research and digital scientific data, Federal agencies investing in research and development must 
have clear and coordinated policies for increasing such access. 
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Publishing	SoBware	

Finding	and	Reusing	SoBware	 Geoscience	Papers	
of	the	Future	
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! Recommender system 
! Interoperability 

Publication 

Community 

Learning 
! Structured metadata 
! Interactive advice 

! Best practices 
! Multimedia lessons 
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