
Part II: Scientific Software
European Geosciences Union

General Assembly 2015
Vienna | Austria | 12 – 17 April 2015

Open Science goes Geo

Conveners: Martin Hammitzsch and Sara Mynott



Short Course series: Open Science goes Geo

★ Part I: Research Data
Tuesday, 14 Apr, 17:30–19:00 / Room B1

★ Part II: Scientific Software
Wednesday, 15 Apr, 17:30–19:00 / Room B1

★ Part III: Beyond Data and Software
Thursday, 16 Apr, 17:30–19:00 / Room B5

★ Part IV: Winning Horizon 2020 with Open Science
Friday, 17 Apr, 08:30–10:00 / Room B4

4-in-a-row

Open Science goes Geo - Part II: Scientific Software



Speakers

★ Edzer Pebesma

★ Neil Chue Hong

★ Philip Wenig

★ Markus Neteler

★ Andrew Hufton

★ Xenia van Edig

Part II: Scientific Software

Open Science goes Geo - Part II: Scientific Software



Today’s menu

★ Best Practice in the R Community

★ Software Sustainability and Software Carpentry

★ Eclipse Foundation’s Science and LocationTech WGs

★ OSGeo and Open Source Geospatial Software

★ Software Journals and Code Policies

★ Future Publication of Software
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Questions

★ save until the end

★ twitter hashtag #egu15sc24

Answers

★ at the end

★ follow-up later on

‘Mini’ Panel Discussion
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World-leading research

relies on software

“Today there are very few science areas left which do not rely 

on IT and thus software for the majority of their research work. 

More importantly key scientific advances in experimental and 

observational science would have been impossible without 

better software.”

Kersten Kleese van Dam

Pacific Northwestern National Laboratory

via change.org campaign

“Scientific discovery and innovation are advancing along 

fundamentally new pathways opened by development of 

increasingly sophisticated software. Software is an integral 

enabler of computation, experiment and theory, and directly 

responsible for increased scientific productivity and 

enhancement of researchers' capabilities.”

Dan Katz

SI2 Program Director, National Science Foundation



Software isn’t special

it’s mainstream

Do you use research 

software?

What would happen to your 

research without software

Survey of researchers from 15 Russell Group unis conducted by SSI between Aug- Oct 2014. 

406 respondents covering representative range of funders, discipline and seniority.  



The UK research community is just starting 

to understand the magnitude of the issue

Survey of researchers from 15 Russell Group unis conducted by SSI between Aug - Oct 2014. 

406 respondents covering representative range of funders, discipline and seniority.  

56%
Of UK researchers develop their 

own research software

71%
Of UK researchers have had no formal 

software development training

140,000
UK researchers are relying on 

their own coding skills

4%
Of jobs advertised in UK 

universities were software related



Researchers rely on software

• Software comes from different sources
– “Off the shelf” commercial / open source software

– Libraries and tools supported by consortia

– Code provided by collaborators

– Scripts and software written by yourself

• All reliant on effort to maintain
– Who provides the effort, and what it’s used for are 

where the disagreements take place! 

• Scientific software development is like a 
startup



Open science, open software?

• What are the incentives to developing 
software in the open?

– More collaborators

– More citations

– More benefit to others

– Increased robustness

• Far more than the drawbacks

– More structured collaboration



JORS software metapaper



ReferencesReuse

ScreenshotsIntroduction

Implementation + Usage

Anatomy
of a 

software 
meta-
paper

Metadata

Metadata

Quality
Control



F1000Research Web Tool

Other journals you can publish software in:
http://bit.ly/softwarejournals



Teach basic lab skills

for scientific computing

so that researchers can do more in 

less time and with less pain.

Teach basic concepts, skills and tools for 
working more effectively with data. 
Workshops are designed for people with 
little to no prior computational 
experience. 

admin@datacarpentry.org

admin@software-carpentry.org

Open source learning, that can be tailored to disciplines.
“Train the trainers”: building a capable base of instructors. 



Pyramid of skills

Data + spreadsheets + some statistics and…?

Some knowledge of scripting, using workflow 
tools, command line  

Good knowledge of programming 
(R, Python or other), structured 
data, metadata, proficiency in 

building workflows and automating 
tasks

Multiple disciplines

bioinformatics

ecology

genomics

sociology

digital humanities

neuroscience

geosciences

….

Different levels of 
career

PhD students

postdoctoral 
researchers

research assistants

researchers in 
industry

….

SKILLS
Full 

computational 
lab 

skillset

Slide courtesy of Aleksandra Pawlik, Data Carpentry



The Software Sustainability Institute

A national facility for cultivating better, more 
sustainable, research software to enable world-
class research
• Software reaches boundaries in its 

development cycle that prevent 
improvement, growth and adoption 

• Providing the expertise and services 
needed to negotiate to the next stage

• Developing the policy and tools to
support the community developing and
using research software

Supported by EPSRC 
Grant EP/H043160/1 



Communication

Website & blog

Campaigns

Advice

Guides

Courses

Workshops

Fellowship

Research

Software

Policy

Training

Community

Consultancy
41 projects

92 evaluations

4 surgeries

33 UK SWC 

workshops

1000+ learners

50,000 readers

41 domain

ambassadors

20+ workshops organised

740 researchers

50,000 grants

analysed

150+ contributed articles

19,000 unique visitors per month

272 RSEs engaged 1700 signatures 13 issues highlighted



Scientific Software
and the Eclipse Foundation

Dr. Philip Wenig
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Eclipse Foundation

http://eclipse.org/membership/showAllMembers.php
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Eclipse Foundation

Eclipse IDE
for Java

developers only?
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Eclipse Foundation

Eclipse has
become a software

ecosystem!
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Science Working Group

http://science.eclipse.org/members



2015/04/15 Open Science goes Geo - Part II: Scientific Software - Scientific Software and the Eclipse Foundation

7/26



2015/04/15 Open Science goes Geo - Part II: Scientific Software - Scientific Software and the Eclipse Foundation

8/26



2015/04/15 Open Science goes Geo - Part II: Scientific Software - Scientific Software and the Eclipse Foundation

9/26



2015/04/15 Open Science goes Geo - Part II: Scientific Software - Scientific Software and the Eclipse Foundation

10/26



2015/04/15 Open Science goes Geo - Part II: Scientific Software - Scientific Software and the Eclipse Foundation

11/26



2015/04/15 Open Science goes Geo - Part II: Scientific Software - Scientific Software and the Eclipse Foundation

12/26



2015/04/15 Open Science goes Geo - Part II: Scientific Software - Scientific Software and the Eclipse Foundation

13/26

LocationTech Working Group

https://www.locationtech.org/members



2015/04/15 Open Science goes Geo - Part II: Scientific Software - Scientific Software and the Eclipse Foundation

14/26



2015/04/15 Open Science goes Geo - Part II: Scientific Software - Scientific Software and the Eclipse Foundation

15/26



2015/04/15 Open Science goes Geo - Part II: Scientific Software - Scientific Software and the Eclipse Foundation

16/26



2015/04/15 Open Science goes Geo - Part II: Scientific Software - Scientific Software and the Eclipse Foundation

17/26



2015/04/15 Open Science goes Geo - Part II: Scientific Software - Scientific Software and the Eclipse Foundation

18/26



2015/04/15 Open Science goes Geo - Part II: Scientific Software - Scientific Software and the Eclipse Foundation

19/26



2015/04/15 Open Science goes Geo - Part II: Scientific Software - Scientific Software and the Eclipse Foundation

20/26



2015/04/15 Open Science goes Geo - Part II: Scientific Software - Scientific Software and the Eclipse Foundation

21/26

Software for Geology

Eclipse
as a place for
collaboration?
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Software for Geology

Yes!
How to start?
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Source Code
Java

JavaScript

Python

…

not focused on Java and Eclipse 
RCP only!
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Project Proposals
Eclipse member in good standing

Eclipse Foundation: Andrew Ross

BUT BEFORE … start a discussion on ...
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Mailing lists
Science WG
https://dev.eclipse.org/mailman/listinfo/science-iwg

LocationTech WG
https://locationtech.org/mailman/listinfo/location-iwg
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Lablicate UG (haftungsbeschränkt)
Dr. Philip Wenig / OpenChrom®
Martin-Luther-King-Platz 6
20146 Hamburg, Germany
philip.wenig@openchrom.net
https://www.openchrom.net
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Markus Neteler
Fondazione Edmund Mach, Trento, Italy

http://www.osgeo.org

SC24: Open Science goes Geo
Part II: Scientific Software

EGU 2015, Vienna

OSGeo: projects, incubation 
and infrastructure

/******************************************************************************
 * $Id: gdalwarper.cpp 27739 2014-09-25 18:49:52Z goatbar $
 *
 * Project:  High Performance Image Reprojector
 * Purpose:  Implementation of high level convenience APIs for warper.
 * Author:   Frank Warmerdam, warmerdam@pobox.com
 *
 ******************************************************************************
 * Copyright (c) 2003, Frank Warmerdam <warmerdam@pobox.com>
 * Copyright (c) 2008-2012, Even Rouault 
*                                          <even dot rouault at mines-paris dot org>
 *
 * Permission is hereby granted, free of charge, to any person obtaining a
 * copy of this software and associated documentation files (the "Software"),
 * to deal in the Software without restriction, including without limitation
 * the rights to use, copy, modify, merge, publish, distribute, sublicense,
 * and/or sell copies of the Software, and to permit persons to whom the
 * Software is furnished to do so, subject to the following conditions:

#include "gdalwarper.h"
#include "cpl_string.h"
#include "cpl_minixml.h"
#include "ogr_api.h"
#include "gdal_priv.h"

CPL_CVSID("$Id: gdalwarper.cpp 27739 2014-09-25 18:49:52Z goatbar $");
/************************************************************************/
/*                         GDALReprojectImage()                         */
/************************************************************************/
/**
 * Reproject image.
 *
 * This is a convenience function utilizing the GDALWarpOperation class to
 * reproject an image from a source to a destination.  In particular, this
 * function takes care of establishing the transformation function to
 * implement the reprojection, and will default a variety of other 
 * warp options. 

http://www.osgeo.org/
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Geodata processing at its best

Distance to the outlet

Cinema style 
data visualization

Volume analysis

Big Geodata
crunching

Image
Segmentation

Web Services

LiDAR time series
analysis

Spatial
databases

Pre / post
desaster assessment

http://en.wikipedia.org/wiki/File:IBM_Blue_Gene_P_supercomputer.jpg
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Open Source Geospatial Foundation:
OSGeo projects and related

DMZDMZ

Disk Array

BrowserBrowser MobileMobile

OpenLayer
s

TileCache

gvSig 
Mobile

Data Products

OSM

DesktopDesktop

QuantumG
IS

uDig

Mapbende
r

gvSigGrass GIS gvSigJUMP kosmo

Enterprise ServicesEnterprise Services

Information

Application Server

GeoNetwo
rk

MapServer deegreeGeoServer PostGIS

ZOO WPS pyWPS

Source: OSGeo-live presentation

Docker

… just an
Incomplete
View...!
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OSGeo as a platform for
Free and Open Source GIS projects

What does OSGeo offer here?

● Platform for collaborative software development

● Legal advice on intellectual property management 
and software licenses

● Community building

● Produce software documentation

● Testing and bugfixing

● Education and Outreach

● Infrastructure: source code hosting and 
installer packages

… all community driven!
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Changing source code: what happens? (1/2)

 tflag->description    = _("Print topology information only");

  if (G_parser(argc,argv))
    exit(EXIT_FAILURE);

  /* open input vector */
  if ((mapset = G_find_vector2(in_opt->answer, "")) == NULL) {
     G_fatal_error(_("Could not find input map <%s>"), in_opt->answer);
  }

Email with code changes (diff)
is auto-generated and sent to
“commit” mailing list
and/or IRCOnline

source
code

repository
(git, svn)

Email notification triggers
updated of Quality
Assessment System (e.g. 
coverity scan)

Developer changes a file and submits to 
the online repository:
svn ci -m“v.info: i18N macro added“ main.c
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Code quality assessment

Changing source code: what happens? (2/2)

“Differences” (changes) email

Discussion triggered
among developers

Improved source 
code after review

IRC robot feeds at #grass, #gdal, #qgis 
IRC channel on freenode.net
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Code vetting: stay clean!

How to become OSGeo project?

● Mentored Incubation phase: 

● code vetting (IP), community health check

● Project sustainability

● Graduation (or not)

http://www.osgeo.org/incubator

Legal aspects

● License compliance

● Don't copy from books like “Numerical Receipes in C”

● Ensure that 3rd party contributions are clean

● Employers must agree that work time is spent on coding (if applies)

Transparency and peer review help to minimize the risk.

http://www.osgeo.org/incubator
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Script part:

Parser part (for GUI autocreation and command line support):

Ease of coding:
Example of GRASS GIS 7 and Python API
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Examples for programmer's manuals
http://grass.osgeo.org/programming7/

Additionally:
● Wiki pages
● Dev mailing lists

http://grass.osgeo.org/programming7/
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Funding model

Open source development is not gratis:

● Direct funding of developers through (scientific) projects
● Crowdfunding campaigns
● Company support
● Voluntary work
● Donations

https://www.openhub.net/p/grass_gis

(9/2014)

Example of cost analysis:

(2013)

https://www.openhub.net/p/grass_gis
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Scientific Documentation of algorithms



  

©
 2

0
1

5
, 

M
a
rk

u
s 

N
e
te

le
r,

 I
ta

ly
 –

 C
C

-B
Y-

S
A

 l
ic

e
n
se

OSGeo software as a platform
for sustainable Open Science!

● Reproducibility: Open source is the natural habitat for science and 
research – wealth of scientific publications are documenting the 
algorithms

● Return of Investment:
Example GRASS GIS' r.mapcalc: available since 1985, continuously 
developed, user can still run old scripts in latest GRASS GIS 7 without 
much update hassle while using latest implementation

● Auto-documentation: command line (besides GUI) generates map and 
command history – metadata preserved “forever”

● Reliability: Regression tests and quality control systems often 
integrated in the software itself

● Longevity for Open Science: code integrated in Open Source software 
“survives” even if original authors would not continue – 30 years of 
development

What's on offer?
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Coding fun at international code sprints
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Markus Neteler, PhD

Fondazione E. Mach (FEM)
Research and Innovation Center
GIS and Remote Sensing Unit
38010 S. Michele all'Adige (Trento), Italy
http://gis.cri.fmach.it
http://www.osgeo.org

markus.neteler@fmach.it
neteler@osgeo.org

http://www.osgeo.org

Thanks!

http://gis.cri.fmach.it/
http://www.osgeo.org/
mailto:markus.neteler@fmach.it
mailto:neteler@osgeo.org
http://www.osgeo.org/
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Why?

1. principle: “We need to get more code out there” (Roger
Peng, Nature 501 (7468))

2. opportunity: Van Noorden, Maher, Nuzzo, Nature 514
(7524): The top 100 papers: Nature explores the most-cited
research of all time.
A few of the the 100 most highly cited papers of all time
concern classic discoveries, but “the vast majority describe
experimental methods or software that have become essential
in their fields.”

I Even for papers not in the top-100, software papers get cited
well, in particular by those who use the software in later
papers.

I Authors are more inclined to use software that has been
published in a proper (citable) publication.

I After the software has been developed, writing the paper is
relatively little work, and fun!

http://www.nature.com/news/mozilla-plan-seeks-to-debug-scientific-code-1.13812
http://www.nature.com/news/the-top-100-papers-1.16224
http://www.nature.com/news/the-top-100-papers-1.16224
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What is a software paper?

I a scientific publication (as opposed to the user manual)

I software, which has not been scientifically published, is the
main result, and should be a scientific contribution

I the methods it implements may have been published otherwise

I puts the software in the context of existing solutions,
discusses strenghs and weaknesses

I describes open source software

I describes a worked out use case, as illustration

I provides the software and use case as part of the submission,
with the use case being easily reproducible

I review addresses both paper and software.

When is software ready to be published?
How much software justifies a full scientific paper?
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How gets software published?

As opposed to journal papers, software typically lives on, but a
“freeze” corresponding to the published paper should be archived
along with the paper:

I Computers & Geosciences in the early days used an ftp server,
now has a GitHub repo, https://github.com/cageo, that
makes a forks (static copy) of git repositories at the time of
publication

I J Statitistical Software
I serves a copy of the software on its home page (.tar.gz)
I in case of R packages, makes sure this corresponds to a CRAN

release

https://github.com/cageo






Why am I standing here?

I I am Co-Editor-in-Chief for
I Computers & Geosciences (since 5/2014)
I J Statistical Software (since 2/2015)

I I edited a 22 paper volume on Spatial Statistics in J Stat Soft
(volume 63)

I Computers & Geosciences will run a special issue on the new
paper type Software Papers; deadline is this fall.

Contact me if you’re interested!



Code sharing at Nature Publishing Group

Andrew L. Hufton
Managing Editor, Scientific Data
Nature Publishing Group
andrew.hufton@nature.com

EGU 2015, Open Science, Code
15 April 2015



In Oct 2014 the Nature-
titled journals announced a 

new code sharing policy 



Code sharing at the Nature journals

If custom code is used to generate results that are deemed 
central to the claims:

• During peer-review, must make the code available upon 
request to editors and reviewers.

• Upon publication, Nature Journals consider it best practice 
to release code in a way that allows readers to repeat the 
results.

• A "Code availability“ section in the Methods must indicate 
whether and how the code can be accessed, including any 
restrictions to access. 



Scientific Data’s code policy
see editorial “Ctrl alt share”, Feb 2015

Enforce Nature-title policy and require code availability 

section

Plus:

• Guidance on how and when to deposit code at 

repositories (e.g. Github, zenodo, figshare)

• Guidance on citing code

• Recording versions and parameters for software. 



Why is code different from data?

• Lack of repositories that are suitable for holding code 

during peer-review

• Lack of clarity over documentation and support 

expectations

• Most script-level code is not written to be instantly 

portable

• Widespread use of commercial, closed-source software

5



Now launched!Visit nature.com/scientificdata

Email scientificdata@nature.com

Tweet @ScientificData

Managing Editor, Scientific Data
Andrew L. Hufton
andrew.hufton@nature.com

Honorary Academic Editor
Susanna-Assunta Sansone

Advisory Panel and Editorial 
Board including senior researchers, 
funders, librarians and curators

Thanks!

Supported by



Software publication 

Earth System Science Software 

 
Dr. Xenia van Edig 

EGU 2015 Short Course: Open Science goes Geo 

Copernicus Publications | Vienna, 15 April 2015 

@copernicus_org 

https://twitter.com/copernicus_org
https://twitter.com/copernicus_org


Background 

  Ideal (?) way of publishing software 

  Integration of manuscript type “software” for existing journals 

  Very different to other manuscript types (“review article”, etc.) 

  Would need a lot of programming  

  Not sure if new manuscript type gets accepted 

  Alternative: new open-access journal Earth System Science Software 



Background 

 Publication of articles on original 
research data (sets) 

 Data is stored on reliable 
repository 

 Interactive Public Peer ReviewTM 

 Review also include data quality, 
significance of data sets, their 
uniqueness, usefulness, and 
completeness 
 

http://www.earth-system-science-data.net/


Background 

 Publication and public discussion 
of the description, development, 
and evaluation of numerical 
models 

 Interactive Public Peer ReviewTM 

 All papers must include a section 
at the end of the paper entitled 
“code availability“ 

http://www.geoscientific-model-development.net/


Earth System Science Software 

  Paper describes the software/code 

  Paper gets DOI 

  Connection to software via persistent identifier 

  Code stored in digital repository (e.g. Zenodo) or software repository 
 (e.g. Git) 

  Interactive Public Peer ReviewTM  

  on description and code 

  transparent quality assurance  

  Editors, reviewers, and authors needed 



Author 

Author 
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Referees 
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1. Submission 

2. Access review 

3. Technical corrections 

4. Publication as D-paper 

5. Comments 

6. Final response 

7. Post-discussion   
editor decision 

8. Revision 
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completion 

10. Final revised 
publication 
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Thank you very much  
for your attention! 

 

 

 
Watch the video of this presentation on YouTube. 

https://youtu.be/kE0EDbv_Os8?list=PLhQpA_m5ywcjVbuNBPXFMnDm-Wu-9NjSU
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★ Software journals using individual policies for 
software related papers;

★ Digital Repositories minting DOIs for source 
code copies and software release packages;

★ Foundations and companies providing 
environment for FOSS projects;

★ Institutes offering software/code repositories 
and digital repositories for research results.

State of the Art
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* Git - distributed revision control system with an emphasis on
data integrity, and support for distributed, non-linear workflows;
  GitHub - web-based Git repository hosting service, which offers all of the distributed revision control and source code 
management functionality of Git as well as adding its own features ... it provides access control and collaboration 
features such as wikis, task management, and bug tracking and feature requests. -- wikipedia
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