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Original sin ?

Science + Culture of Sharing = Open Science

F‘RDT‘EHEUSH?:j STOLEN l
FRE FROM THE I

T MEAN, WHEN YOU USE A FIRE
To MAKE ANOTHER FIRE, THE
FIRST FRE DﬂEﬁHTGD AAY.

20
MORE LI

Does Prometheus
receive due credit for
his creativity ?

FIRE \WANTS TO BE FREE.

https://xkcd.com/1228/

2 Towards OSGeo Best Practices for Scientific Software Citation NZTITI BERLIN
Lowe, Neteler, Goebel, Tullney: FOSS4G 2017




Open Science

Open Educational N
Resources

Open Access

Open Peer Review

Open Methodology

Open Science is the
movement to make
scientific research
and data accessible

to all
Open Data

()

O

c

Q

O

()]

c

L[]

Q.

L @)
https://en.wikipedia.org/wiki/Open_science#/media/File:Open_Science_-_Prinzipien.png
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https://en.wikipedia.org/wiki/Open_science

. Open Science Triangle: Science-related benetfits

Society:
* Greater availability and
accessibility of publicly funded
Open Access scientific research outputs

o Greater reproducibility and
transparency of scientific works

Community:
Open Data Open Source . Po§S|b|I|ty for rigorous peer-
review
. Individual:
Sts Cl.tatlon o Greater impact of scientific
required research

Code citation: Requires standards and infrastructure
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. Motivation for Code Citation

Understanding research fields: code as important part of the

record of research and progress in science (no ,throwaway code”)

Credit: Researchers on all levels(including students!) deserve credit in
their coin of the realm (aka citation), especially when this work enables
further research by others.

Discoverability: Citation enables finding and reuse

Reproducability: Citation of a specific software is required, but also

information about underlying software stack and configurations are

needed
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- OSGeo-Infrastructure
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infrastructure
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. Software Citation Best Practices

according to FORCE 11

FORCE

The Future of Research Communications and e-Scholarship

* Importance Software matters in Science

* Credit and Attribution Get due credit for your work

* Unique Identification Unique, presistent, interoperable

* Persistence Identifier & metadata never expire
* Accessibility Code & documentation, interop.

* Specifity Reference to specific code versions

https://www.forcell.org/
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PUBLISHING RESEARCH SOFTWARE

Open Access Journals for Geospatial Research Software ?

In comparison to the actual magnitude of research code
being produced, only a fraction is being communicated by
journals.

As a result, advances in scientific software are not being
properly communicated and therefore remain inaccessible
to other scientists.
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. Reality Check: OSGeo Journal

OSGeo ]oumal http:/lwww.osgeo.org/journal

0SGeo Journal

The 0SGeo Journal is a digital publication containing case studies, news, tutorials,
project updates and more. With a general aim at promoting, highlighting and
educating readers about open source geospatial applications in general, but also
provides updates on OSGeo projects. The Journal is also available in French.

* Founded in 2007

* Online Journal

e [SSN

e Publishes FOSS4G proceedings

A g/

F0S54G-PDX-2014

OSGEO Journal Vol. 14 - July 2015

* No defined standards for software citation (yet)
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Journal of Open Source Software

-a Role Model ?

The Journal of Open Source Software

The Journal of Open p—
ropensci/rtimicropem: JOSS .
Source Software penserrimicrop GitHub

Maélle Salmon; Karthik Ram; Arfon Smith

mask: R Package for the Analysis of RTI MicroPEM Cutput Files ‘mask

A developer friendly journal for research software packages.

Publication date:

W8 ropensci-timicropem-f5 1779 August 1, 2017
A o - . o [1.Rbuildignore 195 Bytes pol:
© ropensci / rtimicropem BRSNS o [ gitattributes 347 Bytes DOL 10.5281/zencdo.836552
Supports the input and reproducible analysis of RTI MicroPEM output files. 10.5281/zenodo o [ gitignore 40 Bytes Related identifiers:
o [ travisyml 563 Bytes Supolement to
o [YCONDUCT.md 148 hitpsz/github.com/ropensci/rtimicrope
« [YDESCRIPTION 16 kB RIS
o [INAMESPACE 218 Bytes . ' -fl .
o CINEWS.md 143 Bytes License (for iles):
o MR [#' Other (Open)
» [Mbatch_convert R 21kB
= Mchai_alamR 19kB
« Diclean_measures R 37kB
= [convert_outputR 1M14kB Versi
« Dydata doc R 18kB s
= Mglobal_variables.R 40 Bytes e 9
» [identify_lags.R 11kB ‘Ne‘i‘mjwﬂ,q - '_jg -
= MmicropemR 192 Bytes 105 e =
= Mmicropem class R 103kB ~ o
1 [0 1 d 105281 z2noci 831436
, DOI-Link" points to code .
within github repository.
I i j i 1.5MB | ®Preview | &D
d di d | -
Metadata stored in Zenodo.
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. Motivation for DOI links

Long term perspective:
e Data and code will move within the WWW,

* URL links to webpages will expire over time .

Digital Object Identifers (DOIls) as a way to ensure stable links,
preventing:

Link rot

encyclopedia

For link rot in Wikipedia, see Wikipedia:Link rof.

Link rot (or linkrot) is the process by which hyperlinks on
individual websites or the Internet in general point to web pages,
servers or other resources that have become permanently
unavailable. The phrase also describes the effects of failing to
update out-of-date web pages that clutter search engine results.

11 Towards OSGeo Best Practices for Scientific Software Citation
Lowe, Neteler, Goebel, Tullney: FOSS4G 2017

NI BERLIN



Introducing Digital Object Identifiers (DOI)

e DOI System ISO Standard 26324 (2012)
* International DOI Foundation (1998).
 Based on the Handle system.

° Long-term persistence and
accessibility of information.

Global infrastructure provider for research data and code
DataCite (non-profit, software infrastructure is FOSS):

DataCite  nttps://www.datacite.org/

FIND, ACCESS, AND REUSE DATA
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. Whatisa DOI ?

DOI: Acronym for "digital object identifier”,

A DOl identifies the object itself and not the place where it is
located.

What you see: alphanumeric string (never changes)
Associated with: location (such as URL)

Accompanied with: who, what, when... (metadata)

PREFIX SUFFIX

ot W et

doi:10.2314/529827735
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. WHAT TO USE DOIs FOR ?

DOIs can be used to reference

i
- Publications NEEEESSSSEEE) Open Access

e Code
* Data
pen Data Open Source
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DOI magic explained:

Man in the middle - can be friendly...

Man In The Middle Attack

You and Hacker / Your Personal
Your Computer (Man in the Middle) Bank

 DOlIs are resolved by a resolving entity (,man in the middle®).

* The resolving entity does not host the data itself.

* |treceives updates from the hosting data repository whenever the
data changes location (new URL).

 ADOI will then always resolve to a valid landing page.

https://image.slidesharecdn.com/doi-100203060339-phpapp01/95/doi-in-he-11-728.jpg?cb=1265177093
https://www.deepdotweb.com/wp-content/uploads/2016/10/word-image-19.png
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DOI magic explained:

Man in the middle - can be friendly...

Man In The Middle

Yn:;u_al;d Datac IJ[e Your Personal

Your Computer FIND, ACCESS, AND REUSE DATA Bank

 DOlIs are resolved by a resolving entity (,man in the middle®).

* The resolving entity does not host the data itself.

* |treceives updates from the hosting data repository whenever the
data changes location (new URL).

 ADOI will then always resolve to a valid landing page.

https://image.slidesharecdn.com/doi-100203060339-phpapp01/95/doi-in-he-11-728.jpg?cb=1265177093
https://www.deepdotweb.com/wp-content/uploads/2016/10/word-image-19.png
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Requirement: DOIs resolve to landing pages

W

NAME

13 hs currant mapsst for ofhar users on the systam

worss » Every DOl resolves to a landing page.
== SR * Landing pages provide metadata and further
content

* DOIs are designed to outlive their content,

TreS program SSOWS T LSS 10 COMNG 350255 10 T2 CUITSM MApSSt. NOMMasy, 3Ny LSSr 53N 1233 4313 oM any GRASS Mapssl SUlSaMEDmas 1 kS JSSirates 10 promee
‘3coess 13 cerian sensitve data. The g acoess COMMand I0ws 3 User 1o resinct read and execuls 30085 1 18 cuTent mapsel (s UNDK chmod command). g scoess W
0 me curam mapsat

e UNIX group 1o read data Thes In e mapset, or restict he mapsst 1 parsonal use only.

aname

ENT

L=

SEE ALSO

UNLC Manual amnss r GiTodan group
amapssts

Mighas! Snapina, U.5. Anmy Cansiruction Enginesring Research Labaratory
Lastchanged SDate: Z071-11-08 1324200600 (TUe. DB Nov 2071) §

SOURCE CODE

OSGeo content like GRASS module manual pages
already qualify as landing pages for DOls
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DOV is a quality label

18

A digital object with a DOI has to be:

d

Seal of
Approval

Stable® (i.e. not going to be modified)
Complete (i.e. not going to be updated)
Permanent — by assigning a DOl we’re committing to make
the dataset available for posterity

Good quality — by assigning a DOI its receiving the data
centre’s stamp of approval, saying that it’s complete and all
the metadata is available

(° DOI can handle software-versioning )
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DOIs are on the rise

RESEARCH OBJECT IDENTIFIER METRICS
(DATACITE) VIEW RAW DATA

Cumulative DOIs Minted
DOls with ORCID iDs
Monthly DOIls Minted

2008 2010 2012 2014

www.datacite.org
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Example: DOI for Journal Articles

Environmental Modelling &
Software

Volume 31, May 2012, Pages 124-130

GRASS GIS: A multi-purpose open source
GIS

Markus Neteler 2 2 & M. Hamish Bowman P& Martin Landa ¢ &, Markus

Metz 2 &

[ Sh

https://doi.org/10.1016/) envsoft 2011.11.014 Get rights and content
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Example: DOIs for Data

%« EARTHDATA )ata Y Community

%02 ORNL DAAC

DISTRIBUTED ACTIVE ARCHIVE CENTER
FOR BIOGEOCHEMICAL DYNAMICS.

.3 About Us Get Data [ Submit Data Data Management %) Sign in
Search ORNL DAAC m
DAAC Home

SNF Satellite Image Data Inventory

& Download Daia 154.3KB

jffenrh}(:her
H Parl
Overview Kabetogama
State Forest
Data set SNF Satellite Image Data Inventory Supdrior
- Cook National Forest
DOl https://doi.org/10.3334/ORNLDAAC/186 ! Soudan
Release date 1996-10-24
Project Superior Mational Forest @
Time period 1986-01-01 to 1986-12-31 sy aVirginia
G_O glg.;velelh Map data 82017 Google

Bounding box. Lat: 45 17N to 47 66N, Long:
92.531Wto 91.77W
Usage Metrics

Count | Earliest Date Latest Date Data Usage

Downloads 3 2008-01-17 2017-05-01 92 total files downloaded
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22

Example: DOIs for Code

Upload Communities

[ Software | Open Access |
wwolff7/SEBAL_GRASS
Script to calculate daily evapotranspiration for Landsat8 images in GRASS-GIS
Preview v

[ SEBAL_GRASS-v1.0.0.zip

I wwolfi7-SEBAL_GRASS-d4d72a7
o [YREADME.md 14 Bytes
o [Sebal70.py 15.2 kB

Files (4.1 kB) v
Name Size
wwolff7/SEBAL_GRASS-v1.0.0.zip 4.1 kB @ Preview | & Dc

md5:84a6a5057fach96be8a763d306508cEd @

Towards OSGeo Best Practices for Scientific Software Citation
Lowe, Neteler, Goebel, Tullney: FOSS4G 2017

- [

Available in

GitHub

Publication date:
November 17, 2016
DOl:

DOI 10.5281/zenodo.167350

Related identifiers:
Supplement to:
https://github.com/wwolff7/SEBAL_GR
ASS/tree/v1.0.0

License (for files):
[Z' Other (Open)

Share

REEREE

Cite as

Vagner Wolff. (2016, Novemnber 17).
wwolff7/SEBAL_GRASS. Zenodo.
http://doi.org/10.5281/zenodo. 167350

Start typing a citation style..

NI BERLIN



. DOIs being currently used by OSGeo: Video

Scientific-technical video is part of the research cycle

* FOSS4G presentations deserve scientific credit by citation and

long term preservation in a repository

Video 5

Open Access

Open Data Open Source

NI BERLIN



. OSGeo Videos with DOIs

 0SGeo conference recordings are hosted by FOSS4G ¢|. FOSSA4G sosronz017)]

media partner German National Library for Science and
Technology (TIB) .

* The annual growth exceeds 100 hours of new content ‘F.ESEOUL 2015

* 0OSGeo videos are part of the record of science

F@SS4 - 4

PDX-2014
NOTTINGHAM 2013

N7
n St
http://dx.doi.org/10.5446/14749#t=39:10,39:33
\

& o\l
Scientifc - _\/
- P Z
Y A Y ' citation % 4}2&

L . 2|:|{:1i <o
Timestamp

DOI

https://wiki.osgeo.org/wiki/Global_conferences_overview
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. GRASS GIS

* GRASSGIS,

e Over 3 decades experience (since 1982)

* 0OSGeo project

e QOver 350 modules

G RASS e Additional add-on modules

* Main repository: SVN

Celebrating 33 years!

https://grass.osgeo.org/
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GRASS Code Citation

The GRASS GIS project wiki provides advice, how to cite
versions of GRASS GIS in scientific. No coverage of DOls (yet).

GRASS Citation Repository

Contents [hide]
1 How to cite GRASS GIS
1.1 GRASS GIS Manual citations
1.2 Peer reviewed general GRASS GIS articles
1.3 Books

26

1.4 Topic oriented citations
1.5 Historic citations

2 Helpful tocls and GRASS related bibliographic searches

@Manual{GRASS GIS software,
title = {Geographic Resources Analysis Support System (GRASS GIS)
Software, Version 7.2},
author = {{GRASS Development Team}},
organization = {Open Source Geospatial Foundation},
year = {2817},
url = {http://grass.osgeo.orgl,
3
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. GRASS Code Levels

GRASS GIS

“oxeo |, External code”, based on GRASS repo, not shared with community,
v not hosted in OSGeo GRASS repository. Potentially volatile.

2. Add-on modules: Hosted and preserved in OSGeo GRASS
repository, minimal quality standards, including standardized
landing page (GRASS module manual page), limited peer review,
discoverable by GRASS search functions

3. Core modules: Hosted and preserved in GRASS repository, manual
page with links to previous code versions, demo data, reference to
devolpers, rigorous peer review by GRASS community, discoverable
by GRASS search functions
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d 4

International
DOI Foundation

N\

Dawn of a

Individual Level: Zenodo Option
external code / add-ons

LEIBNIZ INFORMATION CENTRE
FOR SCIENCE AND TECHNOLOGY
UNIVERSITY LIBRARY

C

code
diaspora ?

¢

Managing Agent ]

Personal
github repo

GitHub
( )

Towards OSGeo Best Practices for Scientific Softwa
Lowe, Neteler, Goebel, Tullney: FOSS4G 2017

\L Y
N
Registration \
Agencies A
Y
! Other Members
Member ]
4
N\
(- N
= Other
Datacenter ] Datacentes




Community Level: Zenodo Option for
GRASS Repository

- \ g T|B oo
d International : Manaeing Acent
DOI Foundation | sNE A5
L 4
(P DataCit \
Registration ) \
Agencies A
L ' 4
! Other Members
Member ]
4
SVN Repo ( \
migration ' A\
- Other
Datacenter J Datacentes

d

Other OSGeo aocke
projects ? Repo ?
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Reality check: Zenodo (and figshare) are

all-purpose Repositories: One size fits all ?

figshare

credit for all your research

http://figshare.org

Zen0do

All
purpose.

http://zenodo.org

GitHub &

Rueda, Laura. (2017, May). Introduction to DataCite. Zenodo. http://doi.org/10.5281/zenodo.571808

30 T?wards 0SGeo Best Practices for Scientific Software Citation NZOTT] BERLIN
Lowe, Neteler, Goebel, Tullney: FOSS4G 2017



Project Community Level:

GRASS Project DataCenter

LEIBNIZ INFORMATION CENTRE
FOR SCIENCE AND TECHNOLOGY
UNIVERSITY LIBRARY

- \ -
d International ! y et
DOI Foundation | anaging Agen
\. : y
(P DataCit N
Registration . \
Agencies (9) \
G ' y
§ Other Members

Member ]
4

@

GJ

A N

Other
SRASS 'atacenter l Datacentes
0]

RASS

A d
Repo
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Umbrella Option: OSGeo becomes a DOI member,

unlimited DOI minting for all OSGeo projects.

p \ g TIB oz immme
d International ' Manaeine Asent
DOI Foundation L s!ls A5
G y
QQQEQW D
Registration ) N\
Agencies A
y
! Other Members ]
Member ]
Meta data Meta data
guidelines guidelines

Other
Datacentes

All OSGeo

Gﬁgﬁs Datacenter

GRASS

SVN Projects !
Repo d d d
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Opportunity:
58 0OSGeo to benefit from Datacite Services

DataCite

FIND, ACCESS, AND REUSE DATA

re32data.or

Find an appropriate repository to access and
deposit research data with re3data.org

Search our registry to find datasets, software. Generate your references automatically with our
images. and other research matenal easy-to-use citation formatting tool.

Search.datacite.org

33 T?wards 0SGeo Best Practices for Scientific Software Citation NZOTT] BERLIN
Lowe, Neteler, Goebel, Tullney: FOSS4G 2017




. Proposal for Follow-up Action

* Make code citation a OSGeo topic
* Journal
* Projects

* |ncubation

* Discuss DOI-/citation-related best-practices within OSGeo

I~ . ——\

7 (* Page Discussion Read Edit

Geo For All \70 Cka Open Geoscience Committee
€0

* Explore:

. \ .
Conduct tests on project level Dl e oleico

-, - We n*r %’FU-I'CE'S for m'sh;bg gurposes. .
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