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http:/ /www.ittvis.com/ e GDL? is developed with the aim
of providing a free/libre/open-source
drop-in replacement for IDL®

e IDL (ITT VIS Interactive Data Language):

® is a tool for data analysis and visualisation
e 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)
® s proprietary and expensive
e is related with GDL as
Matlab with Octave/Scilab, etc.
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What's GDL Reasons behind It works! How it works? Packages It’s alive!

Reasons behind development & use of GDL

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

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

Imsal.com "SolarSoft is ... data analysis environment for Solar Physics ... IDL based”
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o IDL license price and limitations (e.g. number of simultaneous processes)

o 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
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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 ..."

Imsal.com "SolarSoft is ... data analysis environment for Solar Physics ... IDL based”
e Possibility to modify the source code (several published examples)

e Just for fun :)



GDL rendering the Mandelbrot! set
R Roneo e =e s w

Session Edit View Bookmarks Settings Ip

host susr/local/gdl/debug/src @ ./gdl
GDL - GNU Data Language, Version 0.8
GDL> appleman,RESULT=result
% Compiled module: APPLEMAN.
GDL> help, result
RESULT INT = Array[640,512]
= window, 1
bin(result, 1280, 1024)
tv, rl640:%,512: %]

1Benoit B. Mandelbrot: 20 November 1924 (Warsaw, Poland) — (Cambridge, MA, USA)



7
% LOADCT Loac Red Tl
% LOADCT: Loac
% PLOT: Infini
% PLOT: Infini
% LOADCT: Loac Red
stopiefi kompre 1o
% LOADCT: Loac Red
GDL> zadl4_3, 0710021400684
% LOADCT: Loac = Red
% LOADCT: Loac . . ‘ 1]
! D1 o® 107 10 107
nurnbar Faki
CHBY B i PUSEe T ™ Reg

stopiefi kompresji: 5.46133
% LOADCT: Loading table Blue - Pastel - Red
GDL> []

GDL reading weather-radar data (HDF5) & doing wavelet analysis
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Z len, X len, 1
0, 0,0

animation loop

108 H v /1 1\ 19 fori -6, T len 1 do
109 i es(T) €0 Xp

1o ; v AT T/ file = string i, f

1L , filenane - file
112 es - ee hatv /rv @ 1/ tt0 1 02 i

getting a slice of data

115 qvs = rg /rv/ prse, , 0 - es ncdf_varget, nc, ncdf varid nc, .
116 qus *- femporary es N ncdf varget, nc, ncdf varid nc, )
117 ; RH inc s linearly from 7% at the su ncdf varget, nc, ncdf varid nc,

118 qv - fltarr X len, Z len, 1, /nozero ncdf varget, nc, ncdf varid nc, .
19 forz - @, half doqv ', z, ® - -

120 forz-half -1, Zlen 1ldoav ', z, 0 plotting cloud water

121 ncdf_varput, nc, save, e , qc, X, Z, /fill, lev-lev_qc/100
122 xtitle , ytitle 8
123 ; circular bubble (r=.6kn + 100m linear tr title

24 temperature (+.5K) , 1000 ' qc, X, Z, /foll, /overpl
125 r-vapour content (RH=95
126 plotting rain wate
127 3 i e gr gt 10e 5, cnt
128 3. b1 if cnt ot @ then oplot, psym-3, $
129 4. X, X_len, Z len, /s wh , $
138 ite rebin Z, Z len, X len, /s , 1
1 do for x - -
X0

plotting potential temp
, th, X, z, /foll, /overplot, lev

radius - 100 then del
else if dstnc o= radius then del

Total: Ln 149, C

208 i tnlch1 Total: Ln 51, Ch 1379
24.85 002G taseacial It b7 rSOurCet o ye ety proje
¥ Compiled aodule: AULYSIS
surf max qr (g/kg): 5.56057e-05 [ Conpiled nodule: LOADG

surf max prec rate (ma/hr): 0.000267464 | LoAocT: Loading eable BLUE/MITE
GDL> exit coL> e
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z
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GDL in a web interface generating SVG plots



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

ke woio cuuiox ey

S MODO21KM. A2008066 . 1 )
— MOD@2QKM. A2008066 . 1
Py GDL> zad7_1, 'data/
£2% Compiled module:
% Compiled module:
™% Compiled module:
=% Compiled module:
% Compiled module:
% Compiled modul
% Compiled modul,
% Compiled module:

- ~ (]
4 "

GDL plotting MODIS satellite images (reading data from HDF4)
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2 dnd = + plik §

23 + + hh_str
24 + + data +
25 + + C: (maplimit[0]), 2) + + (maplimit[11), 2) +
26 + + C (maplimit[7]),

27 , cmd, output, status

28 if status ne 0 then begin

29 > s

30 continue

31 endif

32

33 ; pobranie danych z plikéw GRIB (w pierwszym krj

34 grib_f = gribapi_open_file(plik) -

35 n_msgs = gribapi_count_in_file(grib_f) 3

36 m = 0, n_msgs - 1 do begin

37 grib_m = gribapi_new_from_file(grib_f) }

g if h eq h_prwsz and m eq O then begin

39 gribapi_get_data, grib_m, lats, lons, tmp

410 gribapi_get, grib_m, .

41 gribapi_get, grib_m,

42 n_stps = 1 + Ch_osttn - h_prwsz) / h_perstp™ ™

43 1lons = ( (lons))[ (n_lons)] J

44 lats = ( (lats))[ (n.lats) * n

45 vals = (n_lons, n_lats, n_stps, n_msg

46 endif else gribapi_get, grib_m, , tmp

47 vals[*, *, h/h_perstp, m] = Ctmp)

43 gribapi_release, grib_m

49 endfor ; m

50 gribapi_close_file, grib_f ~

GDL rendering weather forecast animation (reading from GRIB)



GDL works under Cygwin! :}
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GDL - GNU Data Language. Uersion 8.9rc3 CUS
‘or basic information type HELP,/INFO
|- Default library routine search path used (GDL_PATH/IDL PATH env. var. not set):
susr/local/share/gnudatalanguage/1ib: /usr/local/share/gnudatalanguage,/lib/dicon
ile read CGDL_STARIUP/IDL STARIUP enu. var. not set>.
|- Please report hugs. feature or requests and patches at:
: Inet/projects/ 1

25), title="GDL works under Cyguin? :>’

GDL writing a 3D surface plot to a PNG file under Cygwin
(by Mateusz Turcza)
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 REFITR. Foe ooy 1054 b 2020 o
% READFITS: Reading FITS extension of type IMAGE

5 RERETISS o wesihog 1054 my 2020 or o

% SLQE encoutered: DEMOHST 24 demoHST.pro

GDL rendering images of polar aurorae on Saturn (reading FITS)
(by Renée Prangé & Laurent Pallier)
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Terminal Karty

ranges: 8450 m - 101 on' 2008-03-31
ranges: 10 885 m on 2008~
ranges: 11900 0 m on 200!
ranges:

ranges

ranges:

er ronges Ar

poznie]

3
b
&
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© bash
Compiled

ow + white

Array(1624, 2871]

GDL & LIDAR data analysis (reading data from netCDF, by Michat Piadtowski)
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Grab File pture Window Help = (99%) Sun 12:27 PM_slayoo Q.

X xterm

- ic infornation ty O
Bekas Tibrary resei h path used (GILPATH/IDL_PATH env. var. not
+/uer/1
No startu

re infornation,

ey
3 GiLproplot inf
Inport, natplotib. ropiot
12 mtplotlib.pwplot.plot L. function( ' Findgen, 25) / 10))
[<natplot. L bject a
[l

60> print, puthon(‘ruspy’,
0.0000000 J 0000¢
0000000 510000000

(e D

Calling GDL from Python and vice versa (Numpy & matplotlib)
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Reasons behind It works! How it works? Packages It’s alive!

(IDL-written libraries
functional under GDL)

(GCC >4.2)
multithreaded

free, open & libre:

é:;(mandatory)
{;3 (optional)

'
é:; (for development only)

free & open:

&3 (optionah

(’dev;jg < Dlottmg.

GDL — GNU Data Language




Arch (AUR)

Debian

Fedora

Fink

FreeBSD

Gentoo

Packages

Hmug

MacPorts

Ubuntu

GDL version:
features:

0.9

0.9

0.9

0.9

0.9

0.9

0.9

FFTW
GSHHS
GRIB_API
HDF4

HDF5
ImageMagick
libproject
netCDF
GDL—Python
Python—GDL
UDUNITS-2
wxWidgets

4+ o+

+

+++

e e s eSS

+

+ o+t

++ 0+t +

+

+

e SR R A

+

+++

I i £

+++
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4+ o+

+

+++

e e s eSS

e Big thanks to all packagers!!!

(incl. Juan A. Afiel, Markus Dittrich, Takeshi Enomoto, Sébastien Fabbro, Orlando Garcia Feal, Gaurav Khanna,
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Arch (AUR) | Debian | Fedora | Fink | FreeBSD | Gentoo | Hmug | MacPorts | Ubuntu

GDL version: 0.9 0.9 0.9 0.9 0.9 0.9 0.9
features:

FFTW +
GSHHS
GRIB_API
HDF4

HDF5
ImageMagick
libproject
netCDF
GDL—Python
Python—GDL
UDUNITS-2
wxWidgets +

+
J’_
+

+

+++
+ o+t
++ 0+t
+++
+++

4+ o+

e e s eSS
e+ttt

+
I e i e S S

+

e Big thanks to all packagers!!!
(incl. Juan A. Afiel, Markus Dittrich, Takeshi Enomoto, Sébastien Fabbro, Orlando Garcia Feal, Gaurav Khanna,

Justin Lecher, Sebastien Maret, Lea Noreskal, Orion Poplawski, Marius Schamschula, Giirkan Sengiin, Thierry Thomas, ...)
e More help and feedback needed...
e upgrades/enhancements to existing packages (Debian/Ubutnu!)

® new packages (OpenSUSE, Homebrew, Cygwin, Slackware, Solaris, ...)
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What's GDL Reasons behind It works! How it works? Packages
Recently added features (since 0.9rc3):
e Multithreading (multi-core) matrix operations using OpenMP

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

e New language features from IDL 8.0 (foreach, garbage collection)
e CALL_EXTERNAL (dlopen() interface by Christoph Fuchs)

e numarray — Numpy transition (thanks to Orion Poplawski, et al.)
o cmake build files for GDL (thanks to Maxime Lenoir)

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

Key TODO items (help & feedback welcome):

enhance (rewrite?) the plotting code (GDL<plplot)
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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/
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