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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
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Reasons behind development & use of GDL

• IDL license price and limitations (e.g. number of simultaneous processes)

• Existence free/open-source scientific software that make use or rely on IDL:

gsfc.nasa.gov ”The IDL Astronomy Library procedures are in the public domain...
[written] in the commercial language IDL

vapor.ucar.edu [VAPOR (BSD License)] ”is closely coupled with (but does not require) [...]
Interactive Data Language (IDL)”

hdfeos.org ”Comprehensive NCL/IDL/MATLAB examples for many NASA HDF4 and
HDF-EOS2 products are available”

eumetsat.int ”EUMETSAT makes available the following set of interactive tools and
software programs ... IDL has been selected to read, process, and analyse
the EPS products ...”

lmsal.com ”SolarSoft is ... data analysis environment for Solar Physics ... IDL based”

• Possibility to modify the source code (several published examples)

• Just for fun :)

• . . .
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GDL rendering the Mandelbrot1 set

1
Benoit B. Mandelbrot: 20 November 1924 (Warsaw, Poland) – 14 October 2010 (Cambridge, MA, USA)
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GDL reading weather-radar data (HDF5) & doing wavelet analysis
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GDL in a web interface generating SVG plots
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GDL plotting MODIS satellite images (reading data from HDF4)
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GDL rendering weather forecast animation (reading from GRIB)

8 / 15
GDL – GNU Data Language



What’s GDL Reasons behind It works! How it works? Packages It’s alive!

GDL writing a 3D surface plot to a PNG file under Cygwin
(by Mateusz Turcza)
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GDL rendering images of polar aurorae on Saturn (reading FITS)
(by Renée Prangé & Laurent Pallier)
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GDL & LIDAR data analysis (reading data from netCDF, by Michał Piądłowski)
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Calling GDL from Python and vice versa (Numpy & matplotlib)

12 / 15
GDL – GNU Data Language



What’s GDL Reasons behind It works! How it works? Packages It’s alive!

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
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Arch (AUR) Debian Fedora Fink FreeBSD Gentoo Hmug MacPorts Ubuntu
GDL version: 0.9 0.9rc3 0.9 0.9 0.9 0.9 0.9 0.9 0.9rc3
features:
FFTW – + + + + + + + +
GSHHS – – – – – – – + –
GRIB API – – + – – – – + –
HDF4 – + + + + + + + +
HDF5 + + + + + + + + +
ImageMagick + + + + + + + + +
libproject – – – – – – – + –
netCDF + + + + + + – + +
GDL→Python + – + – + + + + –
Python→GDL – – + – – + – – –
UDUNITS-2 – – + – – + – + –
wxWidgets + – + – + + – + –

• Big 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, . . . )

• More help and feedback needed...

• upgrades/enhancements to existing packages (Debian/Ubutnu!)
• new packages (OpenSUSE, Homebrew, Cygwin, Slackware, Solaris, . . . )
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features:
FFTW – + + + + + + + +
GSHHS – – – – – – – + –
GRIB API – – + – – – – + –
HDF4 – + + + + + + + +
HDF5 + + + + + + + + +
ImageMagick + + + + + + + + +
libproject – – – – – – – + –
netCDF + + + + + + – + +
GDL→Python + – + – + + + + –
Python→GDL – – + – – + – – –
UDUNITS-2 – – + – – + – + –
wxWidgets + – + – + + – + –

• Big 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, . . . )

• More help and feedback needed...

• upgrades/enhancements to existing packages (Debian/Ubutnu!)
• new packages (OpenSUSE, Homebrew, Cygwin, Slackware, Solaris, . . . )

14 / 15
GDL – GNU Data Language



What’s GDL Reasons behind It works! How it works? Packages It’s alive!

Arch (AUR) Debian Fedora Fink FreeBSD Gentoo Hmug MacPorts Ubuntu
GDL version: 0.9 0.9rc3 0.9 0.9 0.9 0.9 0.9 0.9 0.9rc3
features:
FFTW – + + + + + + + +
GSHHS – – – – – – – + –
GRIB API – – + – – – – + –
HDF4 – + + + + + + + +
HDF5 + + + + + + + + +
ImageMagick + + + + + + + + +
libproject – – – – – – – + –
netCDF + + + + + + – + +
GDL→Python + – + – + + + + –
Python→GDL – – + – – + – – –
UDUNITS-2 – – + – – + – + –
wxWidgets + – + – + + – + –

• Big thanks to all packagers!!!
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What’s GDL Reasons behind It works! How it works? Packages It’s alive!

Recently added features (since 0.9rc3):

• Multithreading (multi-core) matrix operations using OpenMP

• GRIB 1/2 file format & GSHHS shoreline database support
(both announced for the upcoming release of IDL!)

• New language features from IDL 8.0 (foreach, garbage collection)

• CALL EXTERNAL (dlopen() interface by Christoph Fuchs)

• numarray → Numpy transition (thanks to Orion Poplawski, et al.)

• cmake build files for GDL (thanks to Maxime Lenoir)

• over 50 new library routines (incl. wavelet transforms)

Key TODO items (help & feedback welcome):

• documentation – currently we rely on IDL docs (on the web)

• enhance (rewrite?) the plotting code (GDL↔plplot)

Thanks for your attention!
http://gnudatalanguage.sf.net/

15 / 15
GDL – GNU Data Language



What’s GDL Reasons behind It works! How it works? Packages It’s alive!

Recently added features (since 0.9rc3):

• Multithreading (multi-core) matrix operations using OpenMP

• GRIB 1/2 file format & GSHHS shoreline database support
(both announced for the upcoming release of IDL!)

• New language features from IDL 8.0 (foreach, garbage collection)

• CALL EXTERNAL (dlopen() interface by Christoph Fuchs)

• numarray → Numpy transition (thanks to Orion Poplawski, et al.)

• cmake build files for GDL (thanks to Maxime Lenoir)

• over 50 new library routines (incl. wavelet transforms)

Key TODO items (help & feedback welcome):

• documentation – currently we rely on IDL docs (on the web)

• enhance (rewrite?) the plotting code (GDL↔plplot)

Thanks for your attention!
http://gnudatalanguage.sf.net/

15 / 15
GDL – GNU Data Language



What’s GDL Reasons behind It works! How it works? Packages It’s alive!

Recently added features (since 0.9rc3):

• Multithreading (multi-core) matrix operations using OpenMP

• GRIB 1/2 file format & GSHHS shoreline database support
(both announced for the upcoming release of IDL!)

• New language features from IDL 8.0 (foreach, garbage collection)

• CALL EXTERNAL (dlopen() interface by Christoph Fuchs)

• numarray → Numpy transition (thanks to Orion Poplawski, et al.)

• cmake build files for GDL (thanks to Maxime Lenoir)

• over 50 new library routines (incl. wavelet transforms)

Key TODO items (help & feedback welcome):

• documentation – currently we rely on IDL docs (on the web)

• enhance (rewrite?) the plotting code (GDL↔plplot)

Thanks for your attention!
http://gnudatalanguage.sf.net/

15 / 15
GDL – GNU Data Language


	What's GDL
	Reasons behind
	It works!
	How it works?
	Packages
	It's alive!

