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Software Catalogs vs Software 
Registries

« Software catalogs

« They are code repositories

« Support software evolution

« Support open source software 
development

« Software registries

« They capture metadata

« Useful structured information 
about your code



Goals Today
1. Look at the Ontosoft

example of  how 
researchers can share 
knowledge more easily 
by creating registries.

2. Understand what 
metadata needs to be 
documented about 
software to promote 
reuse

3. Understand how to 
specify metadata to 
document software

https://www.flickr.com/photos/vizzzual-dot-com/2655969483/



Software 
Metadata

« Describe characteristics 
of  the software that can 
be used to understand, 
discover (find), and 
compare software

« We will use OntoSoft
as a model
« Developed as part of  

the GeoSoft project
« http://www.ontosoft.org

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superseded!by!(version)!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)!

Suppor7ng)Terms)
•  desc:!unstructured!descrip4on!in!textual!form!
•  en4ty:!a!person,!project,!organiza4on,!etc.,!specified!with!!name,!contact,!!
!!!!!!!!!!!!!!iden4fier!(web!site!URL,!GitHub!ID,!ORCID,!etc)!
•  i@o:!an!argument!iden4fier!and!a!type!
•  composi4on:!a!list!of!unique!so7ware!IDs!and!a!workflow!descrip4on!
•  test!data:!descrip4on!and!iden4fier!(loca4on,!DOI,!etc)!
•  uniqueID:!a!unique!iden4fier!for!the!so7ware!(DOI,!PURL,!URL,!etc)!

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)!

http://www.ontosoft.org


1) Identifying Software

« Name

« Short description

« Unique identifier
« (Permanent) URL
« DOI

« General 
categories/keywords/labels/cl
asses

« Project web site



Main Types of  
Unique 
Identifiers

1. URL

2. Permanent URL (PURL)

3. Digital Object Identifier

"Fingerprint detail on male finger" by Frettie - Own work. Licensed under CC BY 3.0 via 
Wikimedia Commons -
http://commons.wikimedia.org/wiki/File:Fingerprint_detail_on_male_finger.jpg#mediaview
er/File:Fingerprint_detail_on_male_finger.jpg



URL/URI

• Minimal effort to create

• No guarantee of  persistence
• i.e., almost guaranteed it will not 

have persistence

• e.g., 
http://www.greatuniversity.edu/
gradstudents/joesmith/awesome
data/

"Internet1" by Rock1997 - Own work. Licensed under GFDL via Wikimedia Commons -
http://commons.wikimedia.org/wiki/File:Internet1.jpg#mediaviewer/File:Internet1.jpg



Persistent URL
(PURL)

• The same PURL can be resolved to 
different Web address over time
• You always refer to your software with 

the same PURL: 
http://purl.org/mysoftwandme/awesom
esoftw.html
• Today you are in grad school and 

tell purl.org to resolve it to: 
http://www.wisc.edu/myadvisorsg
roup/awesomesoftw.html

• Tomorrow you have graduated and 
tell purl.org to resolve it to: 
http://www.stanford.edu/myowng
roup/awesomesoftw.html

• It is easy to create your own PURLs, 
just remember to update whenever you 
move the software
• Go to http://www.purl.org (and others)

"Internet1" by Rock1997 - Own work. Licensed under GFDL via Wikimedia Commons -
http://commons.wikimedia.org/wiki/File:Internet1.jpg#mediaviewer/File:Internet1.jpg





2) Understanding Software:
Domain Knowledge

« Links to similar software

« Recommended uses and 
assumptions

« Constraints on its use with 
data, or other limitations

« Domain-specific keywords



2) Understanding Software:
Trust

« Creator

« Major contributors

« Publisher

« Funding sources

« Adopters

« Publications that used it

« Projects that adopted it

« Use statistics

« Ratings

« Benchmark information

« Commitment of  support



3) Execute:
Access

« License

« Code location

« Executable location



3) Execute:
Install

« Documentation

« Installation Instructions

« Implementation language

« Dependencies on other software

« Memory requirements

« OS requirements

« Average run time

« Lots more implementation details 
possible: e.g., parallel 
implementations



3) Execute:
Run

« Testing instructions

« Test data



4) Get Support

« Email contact to send 
questions or report bugs

« Software support provided



5) Do Research:
Experiment

« Input data

« Parameters

« Output data

« Relevant data catalogs 
or data sources 
typically used with the 
software



5) Do Research:
Compose 

« Interoperable software
« Data preparation software

« Visualization software

« Data post-processing

« Software composition 
« Workflow description



5) Do Research:
Cite

« Preferred citation, could 
be based on:
« A citation as a project

« A publication

« A DOI



Software Citation

Time of 
retrieval

Authors

Date of 
publication

Permanent 
unique identifier

RepositoryName of 
Software



Software Papers

« Some journal articles describe a piece of  software

« Some publications have “software papers”

« See also Journal of  Open Research Software: “software metapapers” 



6) Update:
Track

« Software version

« Version release date

« Supersedes

« Superseded by



6) Update:
Contribute

« Active development

« Planned releases

« Software community



What if…

« … there are many versions of  the 
software?
« Give unique identifiers to the most 

significant versions that you want to 
release

« Relate those versions to one another

« … the software is already in a public 
repository?
« Create a proper documentation and 

description of  the software 

« … the software is small?
« If  you think it may be useful to 

someone (think of  people who do 
not program!), then release it 

« … the software is a large package with 
many functions?
« Consider releasing the large package 

as a whole for those who want all 
the functionality

« Consider also releasing pieces of  it 
with limited functionality that may 
have a broader audience

« … the software is set up to run in a local 
cluster or cloud?
« Provide instructions for deploying it 

elsewhere



Finding Software

« Any kind of  software 
metadata can be useful to find 
software
« “I want R code…”
« “I want to see software by 

John Smith…”
« “I want software that is well 

supported…”
« “I want software that simulates 

water runoff…”
« “I want software that uses 

elevation data…”



How to use 
the software 
citation in 
your paper?

« Citation goes in the 
References section

« How to cite the software?  
You choose:

« With an in-text pointer as 
you would cite any other 
paper

« With an in-text pointer in 
a special “Software 
Resources” section

« With an in-text pointer in 
the Acknowledgements 
section



Goals Today

1. Understand what needs 
to be documented 
about software to 
promote reuse

2. Understand how to 
specify metadata to 
document software

https://www.flickr.com/photos/vizzzual-dot-com/2655969483/



Suggested 
Approach

1. Create a public entry for your 
software with a permanent unique 
identifier 

• Go to github.com, create an 
account

• Create an entry for your 
software with README, etc.

• Specify a license -- choose from 
http://opensource.org/licenses

2. Use OntoSoft to create a detailed 
software description in the IS-GEO 
Registry
• https://www.ontosoft.org/

http://opensource.org/licenses
https://www.ontosoft.org/index.html

