
GDL – GNU Data Language

presented by Alain Coulais & Sylwester Arabas
alain.coulais@obspm.fr / sarabas@igf.fuw.edu.pl

The GDL team:
Marc Schellens, Alain Coulais, Joel Gales, Sylwester Arabas,
and many, many more volunteers around the world!

(Marc is the primary author and the maintainer of GDL)

GNU Hackers Meeting
Paris, August 27th 2011



Plan of the talk

• What’s GDL? (Sylwester)
• Who uses it and why? (Alain)
• Why/how/when could GDL become a GNU package? (You)
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     The IDL Programming Language

 

When you need to transform complex scientific data
from numbers into visualizations to convey meaningful
information – such as 2 and 3-dimensional lines,
surface and contour plots, or high-quality images – you
need a programming language that is intuitive and
powerful at the same time, and one that doesn’t require
excessive time and effort to produce expert-level
results.

IDL is the programming language choice of scientists
and engineers because it’s easy to learn, easy to use,
and requires fewer lines of code than other
programming languages, so getting from data to
discovery is easier and faster.

What Makes IDL so Easy and Effective?

Dynamic Type System

Intuitive Rules and Conventions

Access Virtually any Type of Data

 

The IDL programming language requires
fewer lines of code than many other
languages (bottom). Five lines of IDL
code were used to create a contour plot
of coastline topography (top).
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• GDLa is developed with the aim
of providing a free/libre/open-source
drop-in replacement for IDL R©

• IDL (ITT VIS Interactive Data
Language):

• is a tool for data analysis and
visualisation

• is a programming language (’77)
(cf. archives of comp.lang.idl-pvwave)

• is a popular software package
in astrophysics, atmospheric physics,
hyperspectral and medical imaging
(in some cases a de facto standard)

• is proprietary and expensive
• is related with GDL as
Matlab with Octave/Scilab, etc.

a
despite its name, GDL is not an official GNU package yet



What’s GDL (and IDL/PV-WAVE)

http://www.ittvis.com/

  Company       Products & Services       Academic       Events & Training       Downloads       User Community       Support     

Register ,   Login             
 

Search

 

     The IDL Programming Language

 

When you need to transform complex scientific data
from numbers into visualizations to convey meaningful
information – such as 2 and 3-dimensional lines,
surface and contour plots, or high-quality images – you
need a programming language that is intuitive and
powerful at the same time, and one that doesn’t require
excessive time and effort to produce expert-level
results.

IDL is the programming language choice of scientists
and engineers because it’s easy to learn, easy to use,
and requires fewer lines of code than other
programming languages, so getting from data to
discovery is easier and faster.

What Makes IDL so Easy and Effective?

Dynamic Type System

Intuitive Rules and Conventions

Access Virtually any Type of Data

 

The IDL programming language requires
fewer lines of code than many other
languages (bottom). Five lines of IDL
code were used to create a contour plot
of coastline topography (top).

[ back ]

 Stay Connected

Facebook

Twitter

YouTube

ShareThis

 Quick Links

  Login to ittvis.com

  Contact a Representative

  Contact Technical Support

  Request Literature

  Subscribe

 Resources IDL

  IDL Home

  Recent Releases

  Advanced Math & Stats Module

  Dataminer

  Information Packet

  Watch an IDL Demo

Home  |  Company   Products & Services   Academic   Events & Training   Downloads   User Community   Support |   Site Map

Permissions/Legal   © 2010 ITT Visual Information Solutions   

• GDLa is developed with the aim
of providing a free/libre/open-source
drop-in replacement for IDL R©

• IDL (ITT VIS Interactive Data
Language):

• is a tool for data analysis and
visualisation

• is a programming language (’77)
(cf. archives of comp.lang.idl-pvwave)

• is a popular software package
in astrophysics, atmospheric physics,
hyperspectral and medical imaging
(in some cases a de facto standard)

• is proprietary and expensive
• is related with GDL as
Matlab with Octave/Scilab, etc.

a
despite its name, GDL is not an official GNU package yet



What’s GDL (and IDL/PV-WAVE)

http://www.ittvis.com/

  Company       Products & Services       Academic       Events & Training       Downloads       User Community       Support     

Register ,   Login             
 

Search

 

     The IDL Programming Language

 

When you need to transform complex scientific data
from numbers into visualizations to convey meaningful
information – such as 2 and 3-dimensional lines,
surface and contour plots, or high-quality images – you
need a programming language that is intuitive and
powerful at the same time, and one that doesn’t require
excessive time and effort to produce expert-level
results.

IDL is the programming language choice of scientists
and engineers because it’s easy to learn, easy to use,
and requires fewer lines of code than other
programming languages, so getting from data to
discovery is easier and faster.

What Makes IDL so Easy and Effective?

Dynamic Type System

Intuitive Rules and Conventions

Access Virtually any Type of Data

 

The IDL programming language requires
fewer lines of code than many other
languages (bottom). Five lines of IDL
code were used to create a contour plot
of coastline topography (top).

[ back ]

 Stay Connected

Facebook

Twitter

YouTube

ShareThis

 Quick Links

  Login to ittvis.com

  Contact a Representative

  Contact Technical Support

  Request Literature

  Subscribe

 Resources IDL

  IDL Home

  Recent Releases

  Advanced Math & Stats Module

  Dataminer

  Information Packet

  Watch an IDL Demo

Home  |  Company   Products & Services   Academic   Events & Training   Downloads   User Community   Support |   Site Map

Permissions/Legal   © 2010 ITT Visual Information Solutions   

• GDLa is developed with the aim
of providing a free/libre/open-source
drop-in replacement for IDL R©

• IDL (ITT VIS Interactive Data
Language):

• is a tool for data analysis and
visualisation

• is a programming language (’77)
(cf. archives of comp.lang.idl-pvwave)

• is a popular software package
in astrophysics, atmospheric physics,
hyperspectral and medical imaging
(in some cases a de facto standard)

• is proprietary and expensive
• is related with GDL as
Matlab with Octave/Scilab, etc.

a
despite its name, GDL is not an official GNU package yet



What’s GDL (and IDL/PV-WAVE)

http://www.ittvis.com/

  Company       Products & Services       Academic       Events & Training       Downloads       User Community       Support     

Register ,   Login             
 

Search

 

     The IDL Programming Language

 

When you need to transform complex scientific data
from numbers into visualizations to convey meaningful
information – such as 2 and 3-dimensional lines,
surface and contour plots, or high-quality images – you
need a programming language that is intuitive and
powerful at the same time, and one that doesn’t require
excessive time and effort to produce expert-level
results.

IDL is the programming language choice of scientists
and engineers because it’s easy to learn, easy to use,
and requires fewer lines of code than other
programming languages, so getting from data to
discovery is easier and faster.

What Makes IDL so Easy and Effective?

Dynamic Type System

Intuitive Rules and Conventions

Access Virtually any Type of Data

 

The IDL programming language requires
fewer lines of code than many other
languages (bottom). Five lines of IDL
code were used to create a contour plot
of coastline topography (top).

[ back ]

 Stay Connected

Facebook

Twitter

YouTube

ShareThis

 Quick Links

  Login to ittvis.com

  Contact a Representative

  Contact Technical Support

  Request Literature

  Subscribe

 Resources IDL

  IDL Home

  Recent Releases

  Advanced Math & Stats Module

  Dataminer

  Information Packet

  Watch an IDL Demo

Home  |  Company   Products & Services   Academic   Events & Training   Downloads   User Community   Support |   Site Map

Permissions/Legal   © 2010 ITT Visual Information Solutions   

• GDLa is developed with the aim
of providing a free/libre/open-source
drop-in replacement for IDL R©

• IDL (ITT VIS Interactive Data
Language):

• is a tool for data analysis and
visualisation

• is a programming language (’77)
(cf. archives of comp.lang.idl-pvwave)

• is a popular software package
in astrophysics, atmospheric physics,
hyperspectral and medical imaging
(in some cases a de facto standard)

• is proprietary and expensive
• is related with GDL as
Matlab with Octave/Scilab, etc.

a
despite its name, GDL is not an official GNU package yet



What’s GDL (and IDL/PV-WAVE)

http://www.ittvis.com/

  Company       Products & Services       Academic       Events & Training       Downloads       User Community       Support     

Register ,   Login             
 

Search

 

     The IDL Programming Language

 

When you need to transform complex scientific data
from numbers into visualizations to convey meaningful
information – such as 2 and 3-dimensional lines,
surface and contour plots, or high-quality images – you
need a programming language that is intuitive and
powerful at the same time, and one that doesn’t require
excessive time and effort to produce expert-level
results.

IDL is the programming language choice of scientists
and engineers because it’s easy to learn, easy to use,
and requires fewer lines of code than other
programming languages, so getting from data to
discovery is easier and faster.

What Makes IDL so Easy and Effective?

Dynamic Type System

Intuitive Rules and Conventions

Access Virtually any Type of Data

 

The IDL programming language requires
fewer lines of code than many other
languages (bottom). Five lines of IDL
code were used to create a contour plot
of coastline topography (top).

[ back ]

 Stay Connected

Facebook

Twitter

YouTube

ShareThis

 Quick Links

  Login to ittvis.com

  Contact a Representative

  Contact Technical Support

  Request Literature

  Subscribe

 Resources IDL

  IDL Home

  Recent Releases

  Advanced Math & Stats Module

  Dataminer

  Information Packet

  Watch an IDL Demo

Home  |  Company   Products & Services   Academic   Events & Training   Downloads   User Community   Support |   Site Map

Permissions/Legal   © 2010 ITT Visual Information Solutions   

• GDLa is developed with the aim
of providing a free/libre/open-source
drop-in replacement for IDL R©

• IDL (ITT VIS Interactive Data
Language):

• is a tool for data analysis and
visualisation

• is a programming language (’77)
(cf. archives of comp.lang.idl-pvwave)

• is a popular software package
in astrophysics, atmospheric physics,
hyperspectral and medical imaging
(in some cases a de facto standard)

• is proprietary and expensive
• is related with GDL as
Matlab with Octave/Scilab, etc.

a
despite its name, GDL is not an official GNU package yet



What’s GDL (and IDL/PV-WAVE)

http://www.ittvis.com/

  Company       Products & Services       Academic       Events & Training       Downloads       User Community       Support     

Register ,   Login             
 

Search

 

     The IDL Programming Language

 

When you need to transform complex scientific data
from numbers into visualizations to convey meaningful
information – such as 2 and 3-dimensional lines,
surface and contour plots, or high-quality images – you
need a programming language that is intuitive and
powerful at the same time, and one that doesn’t require
excessive time and effort to produce expert-level
results.

IDL is the programming language choice of scientists
and engineers because it’s easy to learn, easy to use,
and requires fewer lines of code than other
programming languages, so getting from data to
discovery is easier and faster.

What Makes IDL so Easy and Effective?

Dynamic Type System

Intuitive Rules and Conventions

Access Virtually any Type of Data

 

The IDL programming language requires
fewer lines of code than many other
languages (bottom). Five lines of IDL
code were used to create a contour plot
of coastline topography (top).

[ back ]

 Stay Connected

Facebook

Twitter

YouTube

ShareThis

 Quick Links

  Login to ittvis.com

  Contact a Representative

  Contact Technical Support

  Request Literature

  Subscribe

 Resources IDL

  IDL Home

  Recent Releases

  Advanced Math & Stats Module

  Dataminer

  Information Packet

  Watch an IDL Demo

Home  |  Company   Products & Services   Academic   Events & Training   Downloads   User Community   Support |   Site Map

Permissions/Legal   © 2010 ITT Visual Information Solutions   

• GDLa is developed with the aim
of providing a free/libre/open-source
drop-in replacement for IDL R©

• IDL (ITT VIS Interactive Data
Language):

• is a tool for data analysis and
visualisation

• is a programming language (’77)
(cf. archives of comp.lang.idl-pvwave)

• is a popular software package
in astrophysics, atmospheric physics,
hyperspectral and medical imaging
(in some cases a de facto standard)

• is proprietary and expensive
• is related with GDL as
Matlab with Octave/Scilab, etc.

a
despite its name, GDL is not an official GNU package yet



GNU
Scientific  Library

(GSL)

Terence Parr's

ANTLR

C++
STL, GCC

OpenMP
(GCC >4.2)

UNIDATA's

netCDF

HDFGroup's

HDF4

ECMWF's

GRIB API

HDFGroup's

HDF5

Image
Magick's

Magick++

Robbie
Barnett's

GDLffDICOM

free, open & libre:

free & open:

MIT's

FFTW

PythonPython

wxWidgets

Paul Wessel's

GSHHS

PLplot

Gerald I. 
Evenden's

libproj4

UNIDATA's

UDUNITS

Matthew 
Craig's

TeXtoIDL

(optional)

(mandatory)

GDL core

readline
zlib
...

GNU
autotools

(for development only)

I/O
, 
sc

ie
n

ti
fi
c 

fi
le

 fo

rm
ats

maths, numerics

m

app
in

g

G

UI development

Python bridge
plotting, im

age d
is
pl

ay

Craig 
Markwardt's

MPFIT
curve fitting, function 

minimi-
zation

2D & 3D plots, 
contours, surfaces, text 

annotations 
etc

NASA's

Astron lib
incl. FITS IO

Craig 
Markwardt's

CMSVLIB
IDL's SAVE 

files I/O

calling Python 
code from GDL & 

       GDL as a Python 
module

shorelines 
etc

simple linear algebra, random 
numbers, histograms, interpolation,

splines, root-finding, physical constants 
catalogue, wavelets,

 etc 

(optional)

(IDL-written libraries
functional under GDL)

e.
g.

multithreaded
matrix 

op.

grammar description
parsers

...one may say that the idea behind GDL is to make this simpler for a scientists
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Demo (typical usage: load, analyse and plot data)

a = make_array(1024, /float)
a[9] = 1
save, a, file='demo.sav'

restore, 'demo.sav'                 ; <- here we use CMSVLIB 
help                                ;    for reading IDL's obscure file format
print, min(a)                       ; \         
print, max(a)                       ;  | ------- with a bigger array, OpenMP
print, sqrt(mean(a^2) - mean(a)^2)  ; /        |  would be used for paralelisation
f = fft(a)                          ; <- FFTW  | 
help, f                             ;         /
p = abs(f)^2                        ; \ ____ / 
print, sqrt(total(p[1:-1]))         ; /
print, python('numpy', 'std', a)    ; <- here Python/numpy is called
plot, wtn(a, 4, /inverse)           ; <- here we use Plplot for plotting 
                                    ;    and GSL for wavelet transform







People do acknowledge the use of GDL in refereed papers:
• Roukema et al. 2010: On the suspected timing error in WMAP
map-making (A&A; arXiv:1004.4506v3)
„Calculations on 4-core, 2.4 GHz, 64-bit processors with 4 Gib RAM, using
GDL-0.9rc4 running under GNU/Linux, took about 3 hours per map.”

• Fathi et al. 2010: Scalelength of disc galaxies
(MNRAS; arXiv:1004.1507)
„Using one single IDL session, we would need 47 days ...
installing an IDL licence on each cluster node was not an option,
we used the open source clone of IDL, GNU Data Language”

• Koleva et al. 2009: ULySS: A Full Spectrum Fitting Package
(A&A; arxiv: 0903.2979)
„The open source GDL (Gnu Data Language) interpretor can also be used
to run ULySS”

• Breitling 2007: Detection of VHE Gamma Radiation from the Pulsar
Wind Nebula MSH 15-52 with H.E.S.S. (arxiv:0903.2056v2)
„The deconvolution of the count maps was done numerically with GDL, the
GNU Data Language”



Packages

• Thanks to all packagers:
(incl. Juan A. Añel, Markus Dittrich, Takeshi Enomoto, Sébastien Fabbro,

Orlando Garcia Feal, Gaurav Khanna, Justin Lecher, Sebastien Maret,

Lea Noreskal, Orion Poplawski, Marius Schamschula, Gürkan Sengün,

Thierry Thomas, . . . )

• GDL (the current version!) is available as a package for:
• ArchLinux

• Debian

• Fedora

• Gentoo

• Ubuntu

• FreeBSD

• Fink

• MacPorts

• Hmug

• ...

• More help and feedback needed...
• upgrades/enhancements to existing packages
• new packages (OpenSUSE, Homebrew, Cygwin, Solaris,
CentOS, Slackware . . . )
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Thanks for your attention!
http://gnudatalanguage.sf.net/ (new website!)

Topics for discussion:

• becoming a GNU package:
• why?
• how? (progress on GDL documentation)
• who can help? whom to contact?

• Google SoC? (Juan’s suggestion)
• Packaging issues:

• ...
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