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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
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Future Publication of Software
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‘Mini’ Panel Discussion

Questions

% save until the end
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The R Project for Statistical Computing

Getting Started

Ris a free software environment for statistical computing and graphics. It compiles and runs on a wide
Download variety of UNIX platforms, Windows and MacOS. To download R, please choose your preferred CRAN
CRAN mirror.
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If you have questions about R like how to download and install the software, or what the license terms

? RProject are, please read our answers to frequently asked questions before you send an email.
About R
o
Contributors News
- What's New?
) Mailing Lists «+ R3.2.0 (Full of Ingredients) prerelease versions will appear starting March 19. Final release is
= Bug Tracking scheduled for 2015-04-16.
Conferences « Rversion 3.1.3 (Smooth Sidewalk) has been released on 2015-03-09.
Search

« The R Journal Volume 6/2 is available.

R Foundation

R version 3.1.2 (Pumpkin Helmet) has been released on 2014-10-31.

Foundation
Board

useR! 2015, will take place at the University of Aalborg, Denmark, June 30 - July 3, 2015.

Members useR! 2014, took place at the University of California, Los Angeles, USA June 30 - July 3, 2014.
Donors

Donate

Documentation
Manuals

AQs
The R Journal
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CRAN
Mirrors
What's new?
Task Views
Search

About R
R Homepage
The R Journal

Software
R Sources
R Binaries
Packages
Other

Documentation
Manuals

Contributed

The Comprehensive R Archive Network

Download and Install R

[Precompiled binary distributions of the base system and contributed packages, Windows and Mac users most likely
want one of these versions of R:

 Download R for Linux
« Download R for (Mac) OS X
« Download R for Windows

R is part of many Linux distributions, you should check with your Linux package management system in addition to
the link above.

Source Code for all Platforms

\Windows and Mac users most likely want to download the precompiled binaries listed in the upper box, not the source
lcode. The sources have to be compiled before you can use them. If you do not know what this means, you probably do
not want to do it!

 The latest release (2015-03-09, Smooth Sidewalk) R-3.1.3.tar.gz, read what's new in the latest version.

« Sources of R alpha and beta releases (daily snapshots, created only in time periods before a planned release).

« Daily snapshots of current patched and P! versions are available here. Please read about new features
and bug fixes before filing corresponding feature requests or bug reports.

 Source code of older versions of R is available here.

« Contributed extension packages

Questions About R

« If you have questions about R like how to download and install the software, or what the license terms are,
please read our answers to frequently asked questions before you send an email.

QL @,
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Available Packages
7
’ Currently, the CRAN package repository features 6456 available packages.
CRAN
q Mirrors Table of available packages, sorted by date of publication
[ve- |l What's new? ]
A Task Views Table of availabl 0
Search .
calc Installation of Packages
t gbngni - Please type help("INSTALL") or help("install.packages") in R for information on how to install packages from this repository. The manual R
The R Journal Installation and Administration (also contained in the R base sources) explains the process in detail.
o
= ofiware CRAN Task Views allow you to browse packages by topic and provide tools to automatically install all packages for special areas of interest.
3 R Sources Currently, 33 views are available.
il SE0211ES Package Check Results
Packages
T Other All packages are tested regularly on machines running Debian GNU/Linux, Fedora and Solaris. Packages are also checked under OS X and Windows,
N but typically onl; the day the ki CRAN.
Documentation ut typically only on the day the package appears on
Bl Manuals The results are summarized in the check summary (some timings are also available). Additional details for Windows checking and building can be

found in the Windows check summary.

Writing Your Own Packages

Contributed

The manual Writing R Extensions (also contained in the R base sources) explains how to write new packages and how to contribute them to CRAN.
Repository Policies

The manual CRAN Repository Policy [PDF] describes the policies in place for the CRAN package repository.

Related Directories

L]



The Comprehensive R Archive Network - Google Chrome L3 =K ) Sat14:15 it

o) @ The Comprehensiv
— < € © [ cranatrprojectorg [ERK
L .
= CRAN Task Views
® Bayesian Bayesian Inference
— ChemPhys Chemometrics and Computational Physics
< ClinicalTrials Clinical Trial Design, Monitoring, and Analysis
— ... Cluster Cluster Analysis & Finite Mixture Models
G Mirrors DifferentialEquations Differential Equations
= What's new? Distributions Probability Distributions
J Task Views Econometrics Econometrics
Search Environmetrics Analysis of Ecological and Environmental Data
About R ExperimentalDesign Design of Experiments (DoE) & Analysis of Experimental Data
R Homepage Finance Empirical Finance
t The R Journal Genetics Statistical Genetics
Software Graphics Graphic Displays & Dynamic Graphics & Graphic Devices & Visualization
HighPerformanceComputing High-Performance and Parallel Computing with R
RBinaries MachineLeaming Machine Leaming & Statistical Learning,
) Packages Medicallmaging Medical Image Analysis
Other MetaAnalysis Meta-Analysis
Documentation Mulivariate Multivariate Statistics
Manuals NaturalLanguageProcessing Natural Language Processing
EAQs ics  Numerical Mathematics
Conributed OfficialStatistics Official Statistics & Survey Methodology
Optimization Optimization and Mathematical Programming
T Pharmacokinetics Analysis of Pharmacokinetic Data
— Phylogenetics Phylogenetics, Especially Comparative Methods
m Psychometrics Psychometric Models and Methods
ReproducibleResearch ~ Reproducible Research
Robust Robust Statistical Methods
SocialSciences Statistics for the Social Sciences
Analysis of Spatial Data
SpatioTemporal Handling and Analyzing Spatio-Temporal Data
Survival Survival Analysis
TimeSeries ‘Time Series Analysis
WebTechnologies ‘Web Technologies and Services
R gRaphical Models in R

=
|

To automatically install these views, the ctv package needs to be installed, e.g., via
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CRAN Task View: Handling and Analyzing Spatio-Temporal Data

Maintainer: Edzer Pebesma

|

— Contact:  edzer.pebesma at uni-muenster.de

‘ Version: 2014-12-18

F{ CRAN ‘This task view aims at presenting R packages that are useful for the analysis of spatio-temporal data.

p Ao vinors
What's new? Please let the maintainer know if something is inaccurate or missing. |

el Task Views

7 The following people contributed to this task view: Roger Bivand, Achim Zeileis, Michael Sumner, Ping Yang.

About R Although one could argue that all data are spatio-temporal, as they must have been taken somewhere and at some point in time, in many cases the spatial locations or times of observation
R Homepage are ot registered, and irrelevant to the purpose of the study. Here, we will address the cases where both location and time of observation are registered, and relevant for the analysis of the

¢ B data. The Spatial and TimeSeries task views shed light on spatal, and temporal data handling and analysis, individualy.
Software Representing data

C || Rsources - ’ -
R Binats « Inlong tables: In some cases, spatio-temporal data can be held in tables  data. frane objects), with longitude, latitude and time as three of the colums, or an identifer for a
Packages location or region and time as columns. For instance, data set in package plm for linear panel models have repeated observations for observational units, where these units often

¥ Oher refer to spatial areas (countries, states) by an index. This index (a name, or number) can be matched to the spatial coordinates (polygons) of the corresponding area, an example of

this s given by Pebesma (2012, Joumal of Statistical Software). As these data sets usually contain more than one atribute, o hold the data in a two-dimensional table a long table

Documentation form is chosen, where each record contains the index of the observational unit, observation time, and all atibutes
Manuals « In time-wide tables: When a single atribute is considered, another layout is tha of the ime-wide table , where each observational unit forms a record and each column an
FAQs observation time. googleVis lets you analyze such data in a way similar to gapminder (see links).
Contributed .

In space-wide tables: An acample of a space-wide table is the Irish wind data set, obtained by data(wind) in package gstat. I has time series as different columns, each column
representing one location (weather station). The stConstruct function in package spacetime accepts data in long, time-wide or space-wide tables.
Genericcases: Fomal clsss for spati-emporal dta n R ae provided by the spaceime package, whic oes S4 lsesforfl space-time grids (every observationa it
contains an observation fo achobsevation me).sarse space-me gids (egular, bt incomplete grids), gl space-tme unit d at its own
and has limited support for trajectory data. spacetime classes have sp and xts objects as slots for the spatial and temporal componems e gl spatial classes
(poli,ns, olygons, 145 of . reguir and iegular time seis,and extnd the powertul methods (seectio, agaregaton,ploting cocrcion) from boh packages.
Dedicated classes: dedicated classes are offered for
© Geostatistical data: Package SpatioTemporal offers an S3 class STdata which holds point observations and covariates that can vary in space, time, and space-time, with the
aim of (uung and predicting a particular class of spatio-temporal models, described in its vignettes.
o Gridded/raster data: package raster deals with sets of rasters (called bricks, or stacks), and a set may reflect a temporal sequence (use setZ on a brick or stack).
o Lattice data: package surveillance provides a class sts, which holds a SpatialPolygonsDataFrame slot for the areas, and numeric slots to define a regular time series (no
time objects, such as POSIXct).
© Point patterns: Package sipp provides a class stpp for a space-time point pattern. Package stppResid provides a class stwin for a space-time cuboid, defining a (rectangular)
space-time window, and class s tpp for a spatio-temporal point pattern (including window). Package spatstat provides a class ppx that deals spatial and temporal coordinate.
None of the point pattern classes mentioned support spatial or explicit temporal reference systems.

© Trajectory data: Package adehabitatLT offers a class Ltraj for trajectories, and methods for analyzing them; the packages move and tip both extend sp based classes for
trajectories.
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Terminal

edzer@gin-pebesma: /home/edzer

ledzer@gin-pebesma:~$ R -q
- > citation()

@ ITo cite R in publications use: t- H
ical Computing
R Core Team (2015). R: A language and environment for statistical
computing. R Foundation for Statistical Computing, Vienna, Austria.
URL http://www.R-project.org/.

[1A BibTeX entry for LaTeX users is d graphics. It compiles and runs on a wide
', Jad R, please choose your preferred CRAN
@Manual{,
;t‘;kzr:_{r{liRAclaigg_LI{:g;)?nd Environment for Statistical Computing}, lall the software, or what the license terms
organization = {R Foundation for Statistical Computing}, pefore you send an email

address = {Vienna, Austria},

year = {2015},

url = {http://www.R-project.org/},
ppear starting March 19. Final release is
We have invested a lot of time and effort in creating R, please cite it B 2015.03-09.
jwhen using it for data analysis. See also ‘citation("pkgname")’ for :
citing R packages.
> 1 2014-10-31.

Denmark, June 30 - July 3, 2015.

15 Angeles, USA June 30 - July 3, 2014.

FAQs
The R Journal



Terminal

) edzer@gin-pebesma: /home/edzer

ledzer@gin-pebesma:~$ R -q
> library(raster)
Loading required package: sp
@ > citation("raster")

y~lTo cite package ‘raster’ in publications use:

Robert J. Hijmans (2015). raster: Geographic Data Analysis and
Modeling. R package version 2.3-33.
http://CRAN.R-project.org/package=raster

|A BibTeX entry for LaTeX users is

@Manual{,
title = {raster: Geographic Data Analysis and Modeling},
author = {Robert J. Hijmans},

= {2015},

{R package version 2.3-33},

url = {http://CRAN.R-project.org/package=raster},

tical Computing

d graphics. It compiles and runs on a wide
Jad R, please choose your preferred CRAN

@ll the software, or what the license terms
before you send an email

ppear starting March 19. Final release is
In 2015-03-09.

2014-10-31.

Denmark, June 30 - July 3, 2015.
IS Angeles, USA June 30 - July 3, 2014.

FAQs
The R Journal



Terminal

edzer@gin-pebesma: /home/edzer

ledzer@gin-pebesma:~$ R -q
— I> library(sp
Ld > citation("sp")

tical Computing

ITo cite package sp in publications use:
Pebesma, E.J., R.S. Bivand, 2005. Classes and methods for spatial
data in R. R News 5 (2), http://cran.r-project.org/doc/Rnews/.

d graphics. It compiles and runs on a wide

Roger S. Bivand, Edzer Pebesma, Virgilio Gomez-Rubio, 2013. Applied
Jad R, please choose your preferred CRAN

spatial data analysis with R, Second edition. Springer, NY.

http://www.asdar-book.org/

L I @ll the software, or what the license terms
before you send an email

ppear starting March 19. Final release is
In 2015-03-09.
2014-10-31.

Denmark, June 30 - July 3, 2015.
IS Angeles, USA June 30 - July 3, 2014.

FAQs
The R Journal
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‘@ CRAN -Package sp
< € © [ cran.rproject.org/web,

sp: classes and methods for spatial data

A package that provides classes and methods for spatial data. The classes document where the spatial location information resides, for 2D or 3D data. Utility functions are provided, e.g. for
plotting data as maps, spatial selection, as well as methods for retrieving coordinates, for subsetting, print, summary, etc.

sl ClEFEICER

Version: 1.0-17
Depends: R(22.14.0)
¥ Imports: methods, graphics, utils, lattice, grid
Suggests: RColorBrewer, rgdal (= 0.8-7), rgeos (= 0.2-20), gstat
Published: 2015-01-08
Author: Edzer Pebesma [aut, cre], Roger Bivand [aut], Barry Rowlingson [ctb], Virgilio Gomez-Rubio [ctb], Robert Hijmans [ctb]
Maintainer: Edzer Pebesma <edzer.pebesma at uni-muenster.de>
License: GPL-2 | GPL-3 [expanded from: GPL (= 2)]
URL: https://r-forge.r-project.org/projects/rspatial/ http://rspatial.r-forge.r-project.org/
NeedsCompilation: yes
Citation: sp citation info
Materials: ChangeLog
T In views: Spatial, SpatioTemporal
B CRAN checks:  spresults
Downloads :
Reference manual: sp.pdf
Vignettes: Customising spatial data classes and methods
sp: classes and methods for spatial data
sp: overlay and aggregation
Package source: sp 1.0-17.tar.gz
Windows binaries: r-devel: sp_1.0-17.zip, r-release: sp_1.0-17.zip, r-oldrel: sp_1.0-17.zip

0OS X Snow Leopard binaries: r-release: sp_1.0-17.tgz, r-oldrel: sp_1.0-17.tgz
OS X Mavericks binaries: ~ r-release: sp_1.0-17.tgz.
0ld sources: sp archive
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sp citation Info - Google Chrome

@ sp citation info

< @ @ [ cran.rproject.org/web/packages/sp/citation.ht
To cite package sp in publications use:
Pebesma, E.J., R.S. Bivand, 2005. Classes and methods for spatial data in R. R News 5 (2), http://cran.r-project.org/doc/Rnews/.
Roger S. Bivand, Edzer Pebesma, Virgilio Gomez-Rubio, 2013. Applied spatial data analysis with R, Second edition. Springer, NY. http:/www.asdar-book.org/
Corresponding BibTeX entries:
@Article{,

author = {Edzer J. Pebesma and Roger S. Bivand},
{Classes and methods for spatial data in {R}},

{November},

@Book{,
author = {Roger S. Bivand and Edzer Pebesma and Virgilio
Gomez-Rubio},
title = {Applied spatial data analysis with {R}, Second edition},
year = {2013},
publisher = {Springer, NY},
url = {http://wiw.asdar-book.org/},
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In views: Spatial, SpatioTemporal

CRAN checks: spresults

Downloads :

Reference manual: sp.pdf

Vignettes: Customising spatial data classes and methods

sp: classes and methods for spatial data
sp: overlay and aggregation

Package source: sp 1.0-17.tar.gz
Windows binaries: r-devel: sp_1.0-17.zip, r-release: sp_1.0-17.zip, r-oldrel: sp_1.0-17.zip

OS X Snow Leopard binaries: r-release: sp_1.0-17.tgz, r-oldrel: sp_1.0-17.tgz
OS X Mavericks binaries: ~ r-release: sp_1.0-17.tgz
0ld sources:

Reverse dependencies:

Reverse depends: itatLT, i A, automap, biomod2, CAMAN, constrainedKriging, crawl, cshapes, DeducerSpatial,
diseasemapping, dismo, divagis, DivE, ecospat, ENiRG, excursions, expp, FedData, FeedbackTS, fossil, frontiles, geoR, georob, geospacom, geosphere, geospt,
geostatsp, GISTools, graphscan, Grid2Polygons, GWmodel, hsdar, ibeemd, INLABMA, intamap, ipdw, KappaV, landsat, MapGAM, mapmisc, maptools, MBA,
MetaLandSim, meteoForecast, micromap, modiscloud, move, MUCflights, plotGoogleMaps, polyCub, prevR, pycno, r2dRue, RandomFields, RapidPolygonLookup,
raster, rgdal, rgrass7, rtop, rworldmap, rworldxira, sampSurf, secrlinear, seg, soiltexture, sos4R, SpatialEpi, spatsurv, spdep, spgrass6, spgwr, splancs, spnet, SPODT,
spsurvey, spTimer, SSN, stam, surveillance, tbart, trip, UScensus2000cdp, UScensus2000uact, UScensus2010, vec2dtransf, vegclust, vetools, Watersheds, wux

Reverse imports:  aoristic, aqp, BayesX, bfast, birdring, capm, CARBayes, clhs, DSpat, dynatopmodel, EcoGenetics, EEDR, GCD, gdalUtils, gdistance, geoBayes, gfcanalysis, GSIF,
gstat, gstudio, hddtools, helsinki, hydroPSO, hydroTSM, indicspecies, lakemorpho, letsR, lgcp, Luminescence, mapStats, marmap, MazamaSpatialUtils, mkde,
Momocs, nodiv, OpasnetUtils, opentraj, pedometrics, pgirmess, plo(KML PopGenReport, popgraph, 12d2, rangeMapper, rasterVis, rAvis, rbison, retistruct, rgbif,

, RObsDat, W) , s0ilDB, soil.spec, spacetime, spatialEco, spcosa, sphet, spocc,

» [00aa,
alex geo, tmap, trajectories, tripEstimation, USAboundaries, VIM, vmshase ‘wildlifeDI, wkb, wrspathrow
Reverse linking to: rgdal, rgeos
Reverse suggests: agridat, bayesTFR, BiodiversityR, broom, eeptools, EnvStats, gamclass, Guerry, HistData, HSAUR3, hSDM, hyperSpec, installr, itsadug, leafletR, mosaic, npsp,
OpenStreetMap, osmar, paleofire, playwith, R2BayesX, RemdrPlugin.qual, remote, RgoogleMaps, RGraphics, rpanel, rsatscan, SDMTools, solaR, sperrorest, TSP,
VoxR

Reverse enhances: ggplot2, gimmBUGS
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Very high resolution interpolated climate surfaces for global land areas
RJ Hijmans, SE Cameron, JL Parra, PG Jones, A Jarvis
International journal of climatology 25 (15), 1965-1978

Novel methods improve prediction of species’ distributions from occurrence

J Elith, CH Graham, RP Anderson, M Dudik, S Ferrier, A Guisan,
Ecography 29 (2), 129-151

Effects of sample size on the performance of species distribution models
MS Wisz. RJ Hjmans, J U, AT Peterson, CH Grafam, A Guisan
Diversity and Distbutons 14 5). 74

The ability of climate envelope models to predict the effect of climate change
on species distributions

RJ Hijmans, CH Graham

Global change biology 12 (12), 2272-2281

Computer tools for spatial analysis of plant genetic resources data: 1. DIVA-
Gls

RJ Hijmans, L Guarino, M Cruz, E Rojas
Plant Genetic Resources Newsletter, 15-19

raster: raster: Geographic data analysis and modeling
R Hijmans, J van Etten
R package version, 2.2-12

Locating refugia:
niche model predictions

and ecological

Follow.

Department of Environmental Science and Policy, University of California, Davis
Agriculture, Biogeography, Health, Ecological modeling, Geoinformatics
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raster: raster: Geographic data analysis and modeling

Authors R Hijmans, Jacob van Etten
Publication date 2014

Journal R package version

|
Robert J. Hijmans Pages 2212

Description  raster: raster: Geographic data analysis and modeling. Reading, writing, manipulating, analyzing
and modeling of gridded spatial data. The package implements basic and high-level functions.
Processing of very large files is supported. Version: 2.2-12. Depends: methods, sp (2 1.0-13),
R (22150, Suggeis: rgdal (> 0.8-12),9e0s (2 .31, et cdl,graph, snow. . rastervis,
Published: 2014-01-20. Author: Robert J. Hijmans [cre, aut], Jac

Total citations ~ Cited by 296

T 2012

Scholar articles  raster: Geographic analysis and modeling with raster data %
RJ Hijmans, J van Etten - R package version, 2012
Cited by 128 - Related articles - All 2 versions

rastr aster: Geographic deta anlysi and modeling
R Hijmans, J van Etten - R package version, 2014
Cied by 56 Relted arices

raster: Geographic analysis and modeling with raster data. R package version 2.0-12 %
RJ Hijmans, J van Etten - 201
Cited by 73 - Related i
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Adrian Baddeley

Professor, University of Western Australia; Adjunct Professor, Aarhus; Visiting

Scientist, CSIRO

Follow.

Spatial Statistics, Statistical Computing, Stereology, Stochastic Geometry, Scuba
Y

Decompression
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Spatstat: An R Package for Analyzing Spatial Point Pattens
AJ Baddeley, R Tumer
University of Westem Australia. Department of Mathematics and Statistics 6

Estimation of surface area from vertical sections
AJ Baddeley, HJG Gundersen, LM
Journal of Microscopy 142 (3), 259-

Cruz-Orive

76

Non-and semi-parametric estimation of interaction in inhomogeneous point
patterns

AJ Baddeley, J Maller, R Waagepetersen

Statistica Neerlandica 54 (3), 329-350

Practical maximum pseudolikelihood for spatial point patterns
A Baddeley, R Tumer
Australian & New Zealand Joumal of Statistics 42 (3), 283-322

Nearest-neighbour Markov point processes and random sets
A Baddeley, J Mller
Interational Statistical Review/Revue Intemationale de Statistique, 89-121

Stereology for SlalISII ians.
A Baddeley, EBV Jen:

CRC Press

Avrea-interaction point processes
AJ Baddeley, MNM Van Lieshout
Annals of the Institute of Statistical Mathematics 47 (4), 601-619
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Journal of Statistical Software

January 2005, Volume 12, Issue 6.

http://wuww jstatsoft.org/

spatstat: An R Package for Analyzing Spatial Point
Patterns

Adrian Baddeley

Rolf Turner
¥ of Western Australia

Unive University of New Brunswick

Abstract

Al point pattern data, Its functionality includes
fitting, and simulation. It is designed to handle realistic
including inhomogencous point patterns, spatial sampling regions of arbitrary
shape, extra covariate data, and ‘marks’ attached to the points of the point pattern.

A unique feature of spatstat is its generic algorithm for fitting point process models
to point pattern data. The interface to this algorithm is a function ppm that is strongly
analogous to 1m and gla.

‘This paper is a general description of spatstat and an introduction for new users.

Keywords:
s
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World-leading research

relies on software

[ Countries with
patients tested for ebola

Countries with
reported deaths from ebola

i l
1976 1976 1994 1995 1996 2000 2001-02 2001-02 2003 2007 2
DRCongo  Swudan Gabon DRCongo Gabon  Uganda Gabon Congo Congo DRConge |

Reported cases 318 284 52 315 60 425 65 59 143 264

Year
Col

“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 What would happen to your
software? research without software
Would be
impossible
68%
Yes
92%
::; No effect
° 11%

Possible, but
difficult
21%

Survey of researchers from 15 Russell Group unis conducted by SSI between Aug- Oct 2014. O]
406 respondents covering representative range of funders, discipline and seniority.



The UK research community Is just starting
to understand the magnitude of the issue

6% 71%

Of UK researchers develop their Of UK researchers have had no formal
own research software software development training
UK researchers are relying on Of jobs advertised in UK
their own coding skills universities were software related

Survey of researchers from 15 Russell Group unis conducted by SSI between Aug - Oct 2014. O]
406 respondents covering representative range of funders, discipline and seniority.



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

e All reliant on effort to maintain

— Who provides the effort, and what it’s used for are
where the disagreements take place!

e 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

e Far more than the drawbacks
— More structured collaboration
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A Web-based modeling tool for the SEMAT Essence theory of %= FISEE
software engineering

Daniel Graziotin 1 , Pekka Abrahamsson 1
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Citations: 1

Abstract [rrmetric. 4

As opposed to more mature subjects, software engineering lacks general theories that establish its
foundations as a discipline. The Essence Theory of software engineering (Essence) has been proposed by the
Software Engineering Methods and Theory (SEMAT) initiative. The goal of Essence is to develop a theoretically

Article Tools

sound basis for software engineering practice and its wide adoption. However, Essence is far from reaching IEI Print this article
academic- and industry—wide adoption. The reasons for this include a struggle to foresee its utilization

potential and a lack of tools for implementation. SEMAT Accelerator (SematAcc) is a Web-positioning tool for :E How to cite iter
a software engineering endeavor, which implements the SEMAT's Essence kernel. Sematfcc permits the use —

of Essence, thus helping to understand it. The tool enables the teaching, adoption, and research of Essence [»=< Email this articl
in controlled experiments and case studies. [Login regui
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SOFTWARE PAPER

A Web-based modeling tool for the SEMAT Essence
theory of software engineering

Daniel Graziotin® and Pekka Abrahamsson'

fs appeseé ta mere mature sbjects, saftware engineering laces general thecries that extablish
15 FOLAALIONS A5 & BSCIRING, The ESSence TReory of Software engineering (ESSence) Nas neen
prapesed by the Software Engineerng Metnads and Thecry (SEMAT) iitiative. The goal of Essere

s to deuelw a theor

y saund basis for saftware ergmee- o rra:l-ce and its wite adaption
ence 5 for Tram rezm g scaceenc: 3 incs:

& reasons for this

e
I oret i are1 1 ok of Soes Tor ImplCTeaAN, SENAT
toal for o saftware enginsering ereaver, which imale-
szance kernel. Semathce permits the use af Emence, thus helping ta Lnder
stand it. The tool enables the teaching, adaption, and research of Essence in controlled experiments

and case studies,

SMAT Esence Theary, poject maragement

This projec = fi P grant of Fres 1

(1) Overview

Introdius tion

Well-established acsdemic disciplines emerged from

practices withaot focusing on the underhing thesey'
e, weres eperal and s s

urertanding
impact on
atl
‘The SEMAT initiative was born in order 2 support a
s 10 refound saftware engineesing tased ana solid
heey o pincipe and b e[ [What wil
ke of widely-agreed o
Iy At AT
of e SENGAT inte s e Esnce Theur o
ictly spesking, Essence docu
ments the ™ u-ng to work wath” in soéware engineer.
o, the bty hve i ech ot and the
aciions that imeabve such

Esuence is caimed 10 povide & camman basis. for defir-

g st devsoprent prcis, By using wildly

aqreed elements that are present in every oo

e kst Thoe wemests e ciled Aphi. 3

af tacay, the core Alphas of Essence hernel are Opparts
St Sptem, ek,

Jl he \m Fur exsinpl

Conerived, Baunded, Cabere

ar Fulfilled. Finally, Essence Alphas are ceganized in three

arezs of Concen. Each Concem focuses on a singe aspect

of saltware engiresring They are called Cestamer, Sale

e, snd ndem. s cppesed o aber stempts o cro
& gevbral theey of sl

Sotmee Enincs s oy n‘xnmvl&\' -

16 gerraka saftwiant era by

VerLl etements ard zcians. and o develep 3 s

language i descrite them. The theary was submitied ta

the bject Management. Giroup (OMG] and & currently

sx[B. Asimple =
maerial o 4 special e
Bocen-Bolzaea by one of the authars of this pape

g ol oy, Uhens Lk of consersis of Exse
sccepied madel, ar example. novae pracfionses and
reseaschers of Agile methocologes eypresed negive
commerzs on the SEMAT initizive (2g.-

T et dmalaped 4 vt
D diaor v e
the Esence thecey o

vt

. Melser & 30 openssuree platiams 1o

n'.lscrp( nased wieh applicnions. 3y providesg a
AP o the develapmens of e server

%
i emplaped -
and case sudies an Essence theary because it ¢
the evenis riggeres fy s wsage. The evenis @n
ily dewnlazded as 3 CSV sring, Thes, they are d
cmpiyable In ot oo
The rest of this papes

el o S
cies are g

ensfan e, s he el i ot
sarganized in 2 strocture
ecions 3 Cooveniens wpers s
grnie e s crae
d for

o by thes seactiv prograsmarineg
radigre: - nearty all o s lzyers, from ltatuse acres:
gt e mtertace (. prnide an et drven

s dependencies e, Fo
5 i

# hypon
1 develoed 1o manage Ry
e GUI of the application is esponsible 1o

v e

et built on 107 of Nocels*, 1o fun the developed

- Bt testing and produccion,
lwdo4‘-l~qu¢v ble fratroctuve of
i

e aion Wt

Bt lusaing e il egiNing SenAAC:
introdeciion an using Semaitcr 5

mided. o loges he s the projects (Fig.
| The bt S on the lef side of the Scieen contains

18, which help the user Il/ Manage the prijecs

e gentral o Tits the av.-la.u' projects. Alter the use
s & progect, prlivg the mouse e 3. 1L will 1

ey mestioned Hint Bax, shich
mrnr.mnum At s ependog e

how to employ the software for research purposes

Imglemenation/archites
Somathet was mplmested ssing the recen 1

me peribmance by proveling
cempessation far data transers betwezn the servd

EEence emel 1 st Alphas. IF the er clicks
. the Kermel expands. ..-.4 bows e cone
g States. The third
u displiys. & v graph .41.~‘m

2.7 the usee chomues hat R
oo I the Comeived Suce, The
o the fight et

nmmi tests wiitien with!
i foliler s 4l th

Essenc
Hedore 3
A the Lates! versioess of U beacing b

. Google Chrorme, Micrusall

+ Mat 05 K 306 and above
+ GNLY Lios aBE and xH6_64

o windous s oo offcaly supponed 322
mmediatety upda

lientsidec any cperting sysiem, which nons 3 reced
Py —
oprarmiog Language i

TML C5, an SIvascrpe cver Meseor framewnri va5 4

e et e by o
nor framewcrk, Le. Noc s ind MangeCd

pies. about 1B of di

- Canie] Grazintin [Project Develogpment)
Frkln Abratamssor [Peject Manages)

Persi
q uudxdww, Iosorm 3 fiphambiq127

jeicense
J3-bause BSD lices

e
ithubcamysals/semsatace

it s Vil Lhe deoproec I must De o 0
i it for esting the software, and not
i e, Whie at wnwl\-mdrm
it a1 oach e vesion depliyme
force te quarmiesd

ke e maoten of Wetza,the o

has to he msued in a terminal, within the root &
Semahee. A Metear msance will ren o senve
o semicz il be sl o 3 Vs b

s
I be encered in

i 4.5

| Ralph 7 Jnhnsm F. Jordan K. 2013 Report an the
fir

st on gl
CSOFT
. ma s oot HiEp

Rt
Landoe: Unversity of Chicagn Press,
Naur P, Randell, B. 1859 Fepart an a conference
spansoced by the NATD Science Committer. Jwail
atie at: i Fomepages m.nclac vk bran randell
ATt 1968 pf[accesse] 100h July 2013
Jahnson T Flatnd W, Jacobnan | X2 Where's e

7

S WL serml v o =2 [

. McMabon P E, Spence |, Lid
mans. 2012, The Esence of scftoare B A4
T Rernel. tnciana: achdiscn Weskey Pro

cogies can be mate vi el
prasec

Tesinnat
SEMAT. 2013, Esere - Krrre

ma C5Vn
gererate = wvent of
072 Resqirements Sase!, “Crncesvedd. The ove

fieeahack recehved by wn anomymoTs Teviews:

2 vt

spec/Essence/ I Beta / [accessed Aogrcst 19 2013

IESE Computer Society. 2004, Guide 1o the Sofs
WEBCKL Available

e

s g

o g

23]

oler W TWOSEMT it - i it
e

i stk e Dl G
e SEMAT+ Initativesecessed 19t .

caenargmondpress.on,’
[aceessed 190 Juby 2013]
Wishiin €, Runesos F, Hist M, Oblsson M C,
oel & € al, 2000 Lnperimentalin in 3ftwire
an introdction. Dordecht: K
Pulahers,
5 Schmids G, DeBergalls M, Martina N, Greenspan
D, Oliver A, et 2. 3013 Stetear. Availble 3t bt/

SEMAT Accelorator

oject Managem:

Projects (Add)

5 f SematAce derive from a anal
Eivnce thecy They s oot 1 e e g
ciEig

A user of the system possesses coe tomany prjeas

the percentage of comples such Semel elements
For an Alphas completion. m onde of the current Alpha
sl emploged Ten 4 he completion of the Alptas
deter he progress of the project i terms of Can

ihe kel 3 gaphica concsuaizion w oes ot
th

ity et oneto-any y Cloond mm- mow,

standird proposel sugpess three of hee: Custonr

“Solution, 4 “Endewee” The thre Congerns contain
Jph

Finally, exch project poseses events, which are
malAe 10 log and genecste dats for

565
A bigh-level view of the st importan functionslity of
SemaAC 8 represenced in g 5

p
States but may te & 26 o ane 20 coly one Stxe.
£ach Corcem, Alpha, and Sure has 3
mame and descripten taken from Essence OMG subas.
e Essene bearning precess,

in'tig.3, the wser decides that

e uqu.mmem: are now Toecetved”. A mouse click
face triggers oo

vodas ) dntee the coleon s o4 3

cerns and the Alpbas are recalosated in arder 10 ke
ol consasent. The, D clend component of Semad

16, Hafer U, Porter J, Fectig A van Zonneveld K Cart: 21, Susiripala A 2073 Laika: Testing Frameweek f Me
frodes

er M, et ol 2009 Node.js Availsble at: Fetp:
arg [accessed 3 Aped 2013

tesr. fomlabie at: htep/anireda gahubo/laikay [ac
cessed 1nd July 2013]

17 Ry K, Nersiman yHorowila . 207 Monge 22 ek G Deergalis M, Marting X Greruspun
i el

e/ s ony/ [aecesse

131
18, rmn- F R. 1935 Reaxtive progeaniming
ard ML Proceedings of the 1598 mematinl Ca
e an Compuae Lngunge, Fy. 48-57. D0 g
10 enenitce
. amdmmmlum Martina N, Greenspan D,
1. 20

) Oliver A, 41, 3013 Offcis testng Iramemcek oo
nag, Avalalie ab hips/ edlocom'c/
'2«n\..n-, eamework  facesed

 Hovalyor A, DCIHFW Perez J. 2010 SHint, a [aas
cript Code Guality Tool. Auailable 2 it www.
ishinLoom [accesser 2nd April 2013]

Metent Introdctury Sereencist. 24 Schmidt G, DeBergalis M, Martina N, Greenspar

hlLg Wl et e
ened B iy mnsl

m G, DeBergalis M, Martina N, Greenspas D,
uI.mHLu 2013 Documensation - Mesese il
able 2t brige/ docs mesecr.com facceszed 25th July
203

e U0 e 1 v G321, © 0% Arn 2
Feory of software ergin wrmal of Cpers Rese

D, Oirweer A, o4 4l 2013 Sas Ilf.FLH:/llm el
meteor Wiki, Aacalatie ot bt githubco

trorjmesese il Supported Blfarms [xcesed 2nd
il 2013]

25 Wisman T, 2013 Mesear for Windows. Muailable

hitp fwinmeteor.com, faceessed 2nd April 2013]

Screenshots

meta-




FIOOOResearch T o

Articles  Collections ForAuthors =~ ForReferses = Blog  Advisory/Editorial Board About/ Contact -

F1000Research » Articles CrosMark ' yorgion 10f1 &

B TOOL Article Status Summary

BioJS DAGViewer. A reusable JavaScript component for displaying Referee Respefises

directed graphs [v1; ref status: indexed, http://fl000r.es/2ut] . 1 ,
ereraas

Alexiz Kalderimis, Radek Stepan, Julie Sulivan, Rachel Lyne, Michael Lyne, Gos Micklem M
+ Author affilations vi

ublished regort report
4+ Grant information 13 Feb 2014
SISWIY  Part of the F1000Research BS-Callection 1 Tom Freeman, University of Edinburgh, UK

Derek Wright, University of Edinburgh, UK

2 Lynn Fink, University of Queensiand,
Australia

Views |59 | | Downioad s~ | (12| Wcite| (@ ||@v BIEEE | Treck

Comments
Abstract

Mo comments | Add Comment
Summary: The DAGViewer Bio)S component is a reusable JavaScript component made available as part of the Biol 3

project and intended to be used to display graphs of structured data, with a particular emphasis on Directed Acyclic
Graphs (DAGs). It enables users to embed representations of grap

nyper-ext documents (HTML). This component s generic, since - - Dt e r journals you can publish software in:

displaying any kind of data that iz organised as a graph. The feature

and fitering large and complex graphs are described. htt p ://bit. Iy/SOftwa rej O U I'n a IS

Avallabllity: hitp./igithub.comialexkalderimis/dag-viewer-bicjs; hip: gl Coiv o s,
hitp://dx doi.org/10.5281/zenodo. 8303,



i‘é Teach basic lab skills

software co that researchers can do more i
Carpentry less time and with less pain.

admin@software-carpentry.org

Teach basic concepts, skills and tools for D A T A

working more effectively with data. CARPENTRY
Workshops are designed for people with i l I I I I I

little to no prior computational

experience.

admin@datacarpentry.org

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

neuroscience industry

geosciences y .
Some knowledge of scripting, using workflow

tools, command line

Data + spreadsheets + some statistics and...?

Slide courtesy of Aleksandra Pawlik, Data Carpentry
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http://leclipse.org/membership/showAllMembers.php

CC BY-SA 2.0 by eriwst



Eclipse Foundation

Eclipse IDE
for Java
developers only?

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

CC BY-SA 2.0 by eriwst - http://www.flickr.com/photos/eriwst/2421129047/
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Eclipse Foundation

Eclipse has |
become a software |
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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!

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

CC BY-SA 2.0 by eriwst - http://www.flickr.com/photos/eriwst/2421129047/




- |

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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MOPENChrom

OpenChrom® - software solutions for chromatography and mass spectrometry

Lablicate UG (haftungsbeschrankt)
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.0sgeo.org &

o e M
OSGeo: projects, incubation g;
and infrastructure o

SC24: Open Science goes Geo
Part ll: Scientific Software
EGU 2015, Vienna

/************************************************************************ ***** #lnClUde "gdalwa rper hu e

* $ld: gdalwarper.cpp 27739 2014-09-25 18:49:527 goatbar $ #include "cpl_string.h"

- #include "cpl_minixml.h"

* Project: High Performance Image Reprojector #include "ogr_api.h"

* Purpose: Implementation of high level convenience APIs for warper. #include "gdal_priv.h"

* Author: Frank Warmerdam, warmerdam@pobox.com

* CPL_CVSID("$1d: gdalwarper.cpp 27739 2014-09-25 18:49:52Z goatbar
Skeskoskokokoskskokokskskok sk sk skok sk sk skok sk ko skok sk ko sk skok sk sk kok sk sk sk ok sk sk sk sk sk skosk sk sk sk sk sk sk sk sk ok sk sk sk ok sk sk skok sk ko skok sk ke skok sk sk sk ko sk kok sk /**********************************************************************
* Copyright (c) 2003, Frank Warmerdam <warmerdam@pobox.com> /* GDALReprojectimage() */

* Copynght (C) 2008_2012’ Even Roual.”t /**********************************************************************
* <even dot rouault at mines-paris dot org> [**

* * Reproject image.

* Permission is hereby granted, free of charge, to any person obtaining a *

* copy of this software and associated documentation files (the "Software"), * This is a convenience function utilizing the GDALWarpOperation class
* to deal in the Software without restriction, including without limitation * reproject an image from a source to a destination. In particular, this
* the rights to use, copy, modify, merge, publish, distribute, sublicense, * function takes care of establishing the transformation function to

* and/or sell copies of the Software, and to permit persons to whom the * implement the reprojection, and will default a variety of other

* Software is furnished to do so, subject to the following conditions: * warp options.
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& FTS Config| |[Sepane 4 | 14000US411410290002(140 Census Trac 943

il FTs Dictiof ||-- Table: fa| 5 |14000Us41i410290003(140 Census Trac 1102

FTS Parser] DROP TAB 14000US411 410290004( 140 Census Trac 2024

FTS Templ. 14000US411410290004( 140 Census Trac 2466

= % Functions | ||CREATE TABLE| 8 4000US411410290005(140 Census Trac 1918

% Sequences|  Scratch ol

3 Tables (19) geo_id ch: -
geo_id2 ch| pa Ia
o3 agebyse| —

! sumlevel c
+ Hfamilies| || geo name d

databases

LiDAR time series

Cinema style
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http://en.wikipedia.org/wiki/File:IBM_Blue_Gene_P_supercomputer.jpg

Open Source Geospatial Foundation:
OSGeo projects and related

OpenlLayer Mapbende

TileCache MapServer deegree )

~
() MAPSERVER deegree

Docker
Q»

-

... just an
Incomplete

View...! Ente o rise Services Source: OSGeo-live presentation
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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
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* Infrastructure: source code hosting and PR
. Kosmo
installer packages Ushahidi - GeoTools0sgEarth Geomajas OSSIM
GRASSGIS__ MapS
Spatlathg R uting OpenC P\ Nizﬁuf‘;}%arth D
ONetwork 7 GIAL and OOB %mde
i an eegree
Marlﬁggenju%la A\bll h‘ yle AapWindow GIS QGIS chrvchIkmg
e erh W %HNDEK}:S Carolina dataset> "
- - arolina_datase
... all community driven! OTB Ngre E’S Mapnik .gvsm; hp;nsthap
a en er
MesGRS 3 SG 1V€h s

OpenLa ersQuantum GIS MapPi
GMT MapFlshZYan GpsDrive PostGIS

GeoKettle libLAS Rasdaman
Sahana




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 nd_vector2(in_opt->answer, "" NULL) {
G_fatal_er Could not find input map <% in_opt->answer);

}

Developer changes a file and submits to

the online repository:
svn ci -m“v.info: 118N macro added” main.c

y

Email with code changes (diff)
Is auto-generated and sent to

“commit” mailing list
and/or IRC

Email notification triggers
updated of Quality R
Assessment System (e.q.
coverity scan)
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Changing source code: what happens? (2/2)

“Differences” (changes) email

€) 0 b 3+ e 40av0v@ @ =

[GRASS-SVN] r65021 - grass/trunk/raster/r.random.cells

svn_grass at 0sgeo.org svn_qrass at 0sgeo.ord
Tue Apr 7 12:18:52 PDT 2015

0sgeo.org nmit/2015-Apri/035926 htrm ve

* Previous m ge: [GRASS-SVN] r65020 - grass-:
« Messages sorted by: [ date ][ thread ][ subject ][ author

Jimagery

Author: neteler
Date: 2015-04-07 12:18:52 -0700 (Tue, 07 Apr 2015)
lew Revision: 65021

Hodified
grass/trunk/raster/r. randon. cells/indep.c

Log
r.randon.cells: set no data areas to Mull, not O (fixes trac #2621)

Modified: grass/trunk/raster/r. randon.cells/indep.c

2015-04-07 18:32:30 UTC (rev 65020)

-~ grass/trunk/raster/r. randon. cells/indep.c
2015-04-07 19:18:52 UTC (rev 65021)

+4++ grass/trunk/raster/r. randon. cells/indep.c
@@ -137,6 +137,8 ee
G_percent (R, Rs, 2);
ar (C = 0;'C < Cs; Cr) {
Celleuffer(c] = Out(R](C]
+ if (cellBuffer(c] == 0)
+ Rast_set_null_value (&CellBuffer(C], 1, CELL_TYPE);

by
Rast_put_row(0utFD, Cellguffer, CELL_TYPE);

IRC robot feeds at #grass, #gdal, #qgis

IRC ch

€ @ irclogs geoapt.com/gdal

#GDAL Log:

08:59:53 GitHub161:

08:59:53 GitHub161:

09:11:52 -travis-ci-:
09:11:53 -travis-ci-:
09:11:53 -travis-ci-:
08:17:51 -travis-ci-:
08:17:51 -travis-ci-:
08:17:51 -travis-ci-:
08:23:38 -travis-ci-:
08:23:38 -travis-ci-:
08:23:38 -travis-ci-:
09:30:54 gcollura:

08:44:53 GitHub87:
08:44:53 GitHub87:

08:44:53 GitHubhs7:
08:44:53 GitHuhs57:
089:53:32 dror:
09:54:02 dror:

annel on freenode.net

veld & wlB 4 4v ©v ® fg

2015-04-13

[gdall rouault pushed 1 new commit to trunk: https://github.com/0SGeo/gdal/commit
0c6a981097551512bcadac 45832 7848862430dat

gdal/trunk ©ca%81 Even Rouault: xmlvalidate/validate_jp2: adjustments related to schemas download...
rouault/gdal_coverage#6722 (python3 - 388845d : Even Rouault): The build passed.

Change view : https://github.com/rouault/gdal_coverage/compare/da3d4c590b32. . . 386645dfSa2d

Build details : http://travis-ci.org/rouaults/gdal coverage/builds /58241007
rouault/gdal_coverage#6723 (trunk_android - 276bdc6 : Even Rouault): The build passed.

Change view : https://github.com/rouault/qdal_coverage/compare/ac712fcf5640. . . 276bdce6638e

Build details : http://travis-ci.org/rousult/gdal_coverage/builds /58241009
rouault/gdal_coverage#6718 (trunk_with_coverage - 365dSbb : Even Rouault): The build passed.

Change view : https://github.com/rouault/gdal_coverage/compare/fS590a3f804c9. . . 365dsbbbbobl

Build details : http://travis-ci.org/rouault/gdal_coverage/builds /58240960

hi all, in gdal_translate, how are the borders sampled? I'm converting some geotiffs to envi grids and the
borders don't have the same heights

[gdall rouault pushed 3 new commits to trunk: https://github.com/0SGeo/gdal/compare

/0c6a98109755. . . f745d62baf31

gdal/trunk 6f9d328 Even Rouault: xmlvalidate: pass force_download from download_inspire_schemas() to
download_ogc_schemas(). ..

gdal/trunk 8ebb37c Even Rouault: Make _oi.xml docs validate their schema...

gdal/strunk f745d62 Even Rouault: build_jp2_from_xml: fix utility name in usage message...

Need some assistance with gdalwarp, can some help?

I have a geoTiff which I have to convert to EPSG:3857

2a5#ifdef _ MINGH32

Code quality assessment

(' & http

ports. htm#:

anf.coverity.com E443)

CID Type Impact Status First Detected Cwne
08288 Copy into fixed size buffer Low New 04/28H4 U
1207192 CQut-ol-bounds access High New 04/28/14
1270256 Various Medium  Mew 0211515
1902728 llea afiar fraa Hich o nAmRHA
1 of 1540 ssues sekcted < Pagegd8| »
+= E W mainc -
4 selectissue]
232 strcpy (buf, database);
233 ¢ = (char *)strstr(buf, "SLOCATION_HAME");
3 jon ¢ != HULL , taking true branch
if (c HULL ) {
too= e

sprintf(database, "%s%s%s", buf, G_location(), c + 14);
)3

4 CID 1208288 (#3 of 3): Copy into fixed size buffer (STRING_OVERFLOW)
4. fixed_size_dest: You might overrun the 4096 byte fixed-size string buf by copying database withoutchecking the length.

239 strcpy (buf, database);

249 ¢ = (char *)strstr{buf, "$MAPSET");

2491 if (c 1= HULL) {

242 T SE Y- TH

213 sprintf(database, "%s¥s%s", buf, G_mapset(), c + 7); |
244 =

T

1208288 Copy into fixed size

Nominate Defect i

Re

The string operation will write
past the end of the fixed-size
dastination buffer if the source

buffer i too large.

~ Triage

More =

Classification: | Unclasy
Severity: | Unsperv
Action: | Undeciv

Ext. Reference:

Cwner

» Frojects & Streams

Discussion triggered
among developers

Improved source

code after review

© 2015, Markus Neteler, Italy - CC-BY-




Code vetting: stay clean!

Legal aspects
« License compliance
« Don't copy from books like “Numerical Receipes in C”
« Ensure that 3™ 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.

How to become 0OSGeo project?
 Mentored Incubation phase:
« code vetting (IP), community health check
* Project sustainability

o~
. Graduation (or not) (\’)i 0SGeo

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

Ease of coding:
Example of GRASS GIS 7 and Python API

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

#sModule

#% description: Drapes a color raster over a shaded relief map using d.his
#%End
#%option 4 d.shade [display, elevation, relief, hillshade, visualiz + - O X
#% key: reliefmap Q«‘;; Drapes a color raster over an shaded relief or aspect map.
#% type: strinc e —
#% jJ_:,"-r'.f, mpt: old,cell, raster Required | Optional = Command eutput | « s Manual
% description: Name of shaded relief or aspect map .
i} 2;'“ | ';-; e afe Sflaued recie aspec P | Name of shaded relief or aspect raster map:" (shade=name)
% regulired Ves
#end elev_lid792_1m_shaded v
ﬁ‘j'ﬁ.?tl'ﬁﬂ . Name of raster to drape over relief raster map:™ (color=name)
B Key: arapemap
. . ndvi v
#% type: string
#% gisprompt: old,cell, raster
#% description: Name of raster to drape over rellef
#% required : yes
#send
Script part:
import sys =
. . Close Run =k Co Hel
from grass.script import core as grass & 5 Copy a
def main(): |d.shade shade=elev lid792_1m_shaded color=ndvi

drape map = options['drapemap’]

relief map = options['reliefmap’]

brighten = options['brighten’]

ret = grass.run_command("d.his", h map = drape map, 1 map = relief map, brighten = brighten)
sys.exit(ret)

© 2015, Markus N

if  name_ == " main__
options, flags = grass.parser()
main()



Examples for programmer's manuals

] (-_ & www.gdal.org/gdal_gh.htrml vel $ i B 4 d v v O % =

Main Page | Related Pages | Classes m l

File List | File Members |

Classes | Defines | Typedefs | Enumerations | Functions

gdal.h File Reference

qi v P é & e 0 » 9http:ﬂgrass.osgeu.urgfprugramming?f & v
Public {C callable) GDAL entry points. Maore. ..

Go to the source code of this file. GRASS GIS 7 Prog ra mmerls Ma n‘
Classes Related Pages Data Structures Files

L]

¥ GEASS GlS 7 Frogrammers Manual

struct GDALRasterIOExtraArg GRASS Array Statistics Library GRASS GIS 7 Programmer's Manual
Structure to pass extra arg GRASS Cairo Display Driver

struct  GDAL_GCP . GRASS testing normality & exponentia GHASS GIS (Geographic Resources Analysis Suppor
Ground Control Point. More GRASE Cluster analysis statistics Libre Information System (GlS} with raster, tnpnlngical vect

struct  GDALRPCInfo GRASS DataBase Management Interfz functionality that operates on various platforms thr

struct  GDALColorEntry GRASS Display Library interface (CLI). It is released under GNU General Pub

e CCMATH mathematics library source ¢

This manual introduces the reader to the Geographic

- GRASS GIS Library
Defines GRASS Numerical math interface programming perspective. Design theory, system su
#define RASTERIO EXTRA ARG R S e R e e Y enhancement are all presented. This workis part of «
#define  INIT RAST_ERID E?{TRA_ GRASS Imagery Library Development Team, an international team of prograr
' GRASS Dm; Elf-:—n'|-:—|'|t;’[-.-1ﬂ|m-:|-:— Librar module's source code and the contributed manual p
GRASS Nviz Library © 2000-2015 by the GRASS Development Team
GRASS GIS OGSF Library
Additional Iy GRASS GIS PNG Display Driver Librarl§ | This manual is published under GNU Free Document
® WI kl pa g es GRASS and the PROJ4 projection libre NO WARRANTY. The development of GRASS softwa
e . GRASS Postscript Display Driver Libra Source Geospatial Foundation, who provides the GR
* Dev m a I I I ng I IStS GRASS Raster Library

GRASS 3D Raster Volume Library Main web site: http://grass.osgeo.org


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

Funding model

Open source development is not gratis:

\150 200’ 4

~ 100 kUSD 250 -

— 50 300 —
4 380 N
N

7 336

N

WHY OPENLAYERS 37

t complete and capable javascript web mapping library around, it
age. While there is great benefit in maintaining full backwards N
: base is not designed to take full advantage of a number of the n
NebGL, CS53 and other HTMLS advances.

Iready started work on a 3.0 version with a number of goals: -

1

OpenLayers 3 Funding mare intuitive for modemn web develoners

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

Example of cost analysis:
In a Nutshell, GRASS GIS...

(9/2014)

- has had 50,946 commits made by 71 contributors

representing 1,344,395 lines of code

« is mostly written in C

with an average number of source code comments

- has a well established, mature codehbase

maintained by a large development team
with stable ¥-O-¥ commits

.. took an estimated 378 years of effort (COCOMO model)

starting with its first commit in December, 1999
ending with its most recent commit 2 months ago

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

Scientific Documentation of algorithms

Environmental Modelling & Software 53 (2014) 1-12

Contents lists avallable at ScienceDirect

Contents lists available at ScienceDirect

Computers & Geosciences

Environmental Modelling & Software

ELSEVIER journal hemepage: www.elsevier.com/locate/cagen

EVIER journal homepage: www.elsevier.com/locate/envsoft

ELS

Robust rectification of aerial photographs in an open source environment

Duccio Rocchini *, Markus Metz ™", Alessandro Frigeri®, Luca Delucchi®, Matteo Marcantonio ™,

TGRASS: A temporal GIS for field based environmental modeling |  Markus Neteler*

Soren Gebbert & *, Edzer Pebesma b Computers & Geosciences 37 (2011} 11621173
h}::;::‘:: Planetary and Space Science 59 (2011) 1265-1272 Contents lists available at ScianceDirect
é%}:% Contents lists available at ScienceDirect COITIpUtEI'S & Geosciences

ART S . - 4

n Planetary and Space SClenCE ELSEVIER Jjournal homepage: www.alsevier.com/locate/cageo
Article hi g o
Received — &
Received ELSEVIER journal homepage: www.elsevier.com/locate/pss L
23 Octol
Accepted A new GRASS GIS toolkit for Hortonian analysis of drainage networks
Availablg

Envirenmental Modelling & Software xox (Z012) 1-7

A working environment for digital planetary data processing
and mapping using ISIS and GRASS GIS

Contents lists avallable at SciVerse ScienceDirect

Alessandro Frigeri *%* Trent Hare ®, Markus Neteler ¢, Angioletta Coradini?,
Costanzo Federico d, Roberto Orosei®

* Istituto di Fisica dello Spazio Interplanetario—INAF, Roma, Italy

® United States Geological Survey, Flagstaff, AZ, USA

© Fondazione Edmund Mach, Research and Innovation Centre, S. Michele all’Adige, Trento, Italy

4 Geologia Strutturale e Geofisica, Dipartimento di Scienze della Terra, Universitd degli Studi di Perugia, Perugia, Italy

Environmental Modelling & Software

journal homepage: www.elsevier.com/locate/anveoft

ARTICLE INFO ABSTRACT
Article history: Since the beginning of planetary exploration, mapping has been fundamental to si__| G R_ASS G IS: A mu l ti —p‘u rp ose o p en source G ] S
Received 23 April 2010 tions returned bv scientific missions. Sensor-based mapping has been used to highlight

Markus Neteler**, M. Hamish Bowman®, Martin Landa®, Markus Metz?

'z, Fondazione Edmaund Mack, Vio E Mach 7, 28010 5. Michele allAdige (IN), daly
i

3 = " Universiry in Prague, Thakurova 7, 166 29 Prague, Czech Republic
IMORPHOM % OPEN OPEN SOURCE OPEN SOURCEGIS
gt A GRASS GIS
Approach . vt
l G t- I F 0 pen SOU rce i developed rapidly over the last ten years, Open Source GIS applications are
eos a Ia ree | . hares in academia, business, and public administration. In this paper we
and pen Snurﬁ GE‘OSPBTI&' wrures of a key Open Source GIS, the Geographical Resources Analysis Support
F as been under development for more than 28 years, has strong ties into
i somare In lhe TOG'S iechanisms led to the integration of well tested and documented algerithms
21st (entury 1 has been used regularly for environmental modelling. The development is

welopers distributed globally. Through the uie of an enline source code
I a Wiki, users and developers communicale in order [o review existing code
I this paper, we provide a lunctionality overview of the more than 400
es0 stable GRASS software release This new release runs natively on common
ndows, GRU(Linux, Mac 05X), giving basic and advanced functionality to
the second part, we review selected publications with a lecus on enviran-

Markus Neteler e
and s ey

Helena Mitasova| ==

. mEE 1 ave the wealth of use cases for this open and free GIS.

© 2011 Elsevier Lud. All rights reserved.
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Prune
SAGAKosmo

Ushahidi GGOTO[%%OS?(SY EGﬁfSth Geomajas OSSIM

SpatiaLit G MapServer
S t uu ia re a S a p at o rm patiaLite & Routing OpenCPN  Natural Eﬁ;‘ Dig
GDA! L dOGR deegree
Marble OpenJUMP Viking
VB g} bt]{ em Geopubllsher MapW s v GIS QGIS Satver

i i . P
for sustainable Open Science! ... Mapnﬁo,mcaggl,gadﬁ%;tMap
s OSGeo Live e

enla ersQuaﬂtum GIS
(JMTP M;pFlsh zyGrib GpsDrive lostClS

W h a tl S ON Oﬁ:e r? GeoKettle libLAS Rasd;:;an

« 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' rmapcalc: 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
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Markus Neteler, PhD OSG
Fondazione E. Mach (FEM) eo
Research and Innovation Center Your Open Source Compass
GIS and Remote Sensing Unit

38010 S. Michele all'Adige (Trento), Italy Tha n ks !

http://gis.cri.fmach.it
http://www.osgeo.org

markus.neteler@fmach.it
neteler@osgeo.org
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Scientific Software Papers

Edzer Pebesma

ifgi

\ Institute for Geoinformatics
’ University of Miinster 52 Ol'th

exploring horizons

EGU 2015 Short Course on
“Open Science goes Geo — Part II: Scientific Software”

Apr 15, 2015



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.”


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

Why?

1.

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

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.”

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

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

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

What is a software paper?

v

a scientific publication (as opposed to the user manual)

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

the methods it implements may have been published otherwise

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

describes open source software
describes a worked out use case, as illustration

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

review addresses both paper and software.



What is a software paper?

v

a scientific publication (as opposed to the user manual)

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

» the methods it implements may have been published otherwise

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

» describes open source software
» describes a worked out use case, as illustration

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

» review addresses both paper and software.

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



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:

» 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

» J Statitistical Software

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


https://github.com/cageo

Computers & Geosciences, Yol. 1, pp. 3-26. Pergamon Press, 1975, Printed in Great Britain

PIP1 AND PIP2: FORTRAN IV PROGRAMS TO AID
IN THE DETERMINATION OF IMPORTANT
PARAMETERS IN A CLASSIFICATION SCHEME

THOMAS A. JONES and ROBERT A. BAKER
Exxon Production Research Company, P.O. Box 2189, Houston, Texas 77001, U.S.A.

(Received 24 April 1974)

Abstract—Classification and categorization, particularly the numerical classification of samples into groups or
categories, are common aspects of geological investigations. However, variables are included commonly that are
irrelevant to the classification or investigation. Relevant variables may be difficult to isolate, and objective methods
for emphasizing them are lacking. This paper describes a semiobjective scheme, and two computer programs, for
identifying important variables. The programs are used basically for computing simple arithmetic statistics to order the
parameters by importance to the classification.

INTRODUCTION METHOD OF ANALYSIS

A search for order in a set of data commonly reveals that ~ The “quality™ statistic

only part of the data is relevant to the order. Reduction of A good geological parameter must be: (1} easy to detect,
the number of variables or parameters in an analysis (2) consistent, and (3) characteristic. The selection of
generally simplifies interpretation and data handling. We  important parameters lies in quantifying these or other
have described nrocedures wherehv the nmmber of  qualities which mav be considered essential to a sood
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Why am | standing here?

» | am Co-Editor-in-Chief for

» Computers & Geosciences (since 5/2014)
» J Statistical Software (since 2/2015)

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

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

Contact me if you're interested!
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In Oct 2014 the Nature-
titled journals announced a
new code sharing policy

nature publishing group @.4



SCIENTIFIC D ATA

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.

nature publishing group @.4



.o SCIENTIFIC D ATA:
Scientific Data’s code policy

see editorial “Ctrl alt share”, Feb 2015 y

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.

nature publishing group I@J



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

nature publishing group I@J



SCIENTIFIC DAT A
Thanks!

Managing Editor, Scientific Data
Andrew L. Hufton Visit nature.com/scientificdata

andrew.hufton@nature.com

Honorary Academic Editor Email scientificdata@nature.com

Susanna-Assunta Sansone

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

figshare ®a isatools

COLLECT | CURATE | ANALYSE |

nature publishing group @.4

Supported by

DRYAD

biosharing £
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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

Copernicus.org
Meetings & Open Access Publications

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



Copernicus.org
Meetings & Open Access Publications
Background

= Publication of articles on original

Earth System Science research data (sets)

= Data is stored on reliable
repository

» Interactive Public Peer Review™

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

o
(7}
=
©
3
©
©
;
[}
s}
=
o
(s}
@
!
£
[}
2
@
>
e
fe
s
£
o
o
2
2
=

Volume 6 e Issue 2 « 2014

Copernicus Publications
The Innovative Open Access Publisher



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

Copernicus.org
Meetings & Open Access Publications

Background

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

Volume 1

= Interactive Public Peer Review™ Number1
2008

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

A EUROPEAN
GEOSCIENCES
UNION



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

Copernicus.org
Meetings & Open Access Publications

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 Review™

= on description and code

= transparent quality assurance

Editors, reviewers, and authors needed



Interactive journal work flow

Submission

Access review
Technical corrections
Publication as D-paper
Comments

Referees

Final response

NonhwnNR®

Post-discussion
editor decision

®

Revision

0

Peer-review
completion

Referee
comments

10. Final revised
publication

E 4} 6

Author — Editor ——»

{ 3 1

Author
comments

i Discussion

: paper
Pap Short comments

1st stage
(discussion

forum) TTSTTT .........

Scientific community

7
<—— Author «—— Editor

Copernicus.org
Meetings & Open Access Publications
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paper



Copernicus.org
Meetings & Open Access Publications

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

Ruture Publication of Softtware

or the GitHub of Science

European Geosciences Union
General Assembly 2015
Vienna | Austria | 12 — 17 April 2015

SC24 Open Science goes Geo — Part II: Scientific Software

Martin Hammitzsch, Helmholtz Centre Potsdam, GFZ German Research Centre for Geosciences

GFZ ﬁHELMHOLTz
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