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Abstract
RAD is a programmingsystemthat enablesprogrammersto build working
programsvery quickly. How this canbe achieved with FreeSoftware tools
suchasPython,GladeandGNOME will beshown in a hands-ondemonstra-
tion.

What is RAD?

RAD (Rapid Application Development)is a program-
ming systemthatenablesprogrammersto build working
programsvery quickly. In general,RAD systemspro-
vide a numberof toolsto helpbuild graphicaluserinter-
facesthatwould otherwisetake a largedevelopmentef-
fort. Two popularRAD systemsfor WindowsareVisual
BasicandDelphi.

RAD and FreeSoftware

With thecombinationof toolssuchasGNOME,Python,
GladeandLibGladetheworld of FreeSoftwarealsoof-
fers an excellent RAD system. Eachindividual tool is
powerful on its own, but it is in combinationthat new
heightsof rapidapplicationdevelopmentareachieved.

GNOME

GNOME [1] is well establishedas a desktopenviron-
ment.Lesserknown, it alsofeaturesa developmentplat-
form which offersa multitudeof librariesbasedon stan-
dardandopentechnologies,suchasCORBA andXML.
Using this platform allows the developerto write user-
friendly andstablesoftwareeasilyandefficiently.

GNOME is partof theGNU Project[2]. More informa-
tion aboutGNOME, thesourcecode,binariesanddocu-
mentationcanbedownloadedfrom www.gnome.org .

GNOME is built upon GTK+, a free multi-platform
toolkit for creatinggraphicaluserinterfaces.

Python

Python[3] is an interpreted,interactive, object-oriented
programminglanguage.It is oftencomparedto Tcl, Perl,

Schemeor Java. It includesa rich setof librariesfor net-
working,standarddatabaseAPI andevenXML-RPC for
example.

MoreinformationaboutPython,binariesandsourcecode
canbeobtainedfrom www.python.org .

Glade

Glade [4] is the GUI-Builder for GNOME. It allows
straightforward and simple constructionof Graphical
User Interfacesandgivesthe developeraccessto all of
theGTK+ andGNOMEwidgets.

LibGlade

UsuallyGladeis usedto generateC or C++codedirectly.
However, an XML representationof the GUI that was
createdcan also be generated. This XML file can be
loadedat runtimewith the help of LibGlade [5] which
recreatestheGUI asit wasdesignedin Glade.

Hands-onDemo

By writing a smallapplication”gPizza” for theconfigu-
ration of the hacker’s favourite food, I will demonstrate
live how Pythonand GNOME can be usedto createa
runningprototypein averyshorttime.

Highlightsof thedemowill be:

� creationof theGUI with Glade

� introductionof thelayoutphilosophyof GTK+ and
presentationof someof the GTK+ and GNOME
GUI Components

� attachmentof widgets,i.e. their signalsto Python
callbacks



� useof thestandardPythondatabaseAPI anda few
morelinesof Pythoncodeto connectto adatabase
andfetchsomerows thatcontainall thecrucialin-
formationto configurepizzas.

Building the GUI

We have in mindageneralideaof how wewantourGUI
to look. Insteadof drawing a roughsketchon a pieceof
paper1 we launchtheGUI-BuilderGladedirectly.

Gladeopenswith threewindows.Themainwindow con-
tainsthemenuanda toolbar. Thepalettewindow show-
ing in Figure1 displaysthewidgetsthatareavailablefor
userinterfacedesignandthirdly, thepropertyeditorwin-
dow allowsusto configurethecurrentlyselectedobject.

Figure1: Gladepalette

Let’s start: First we createa GNOME applicationwin-
dow by selecting“Gnome” in thepaletteandclicking on
the “GnomeApplication Window” icon. We get a new
window with standardmenus,a toolbaranda statusbar
asshown in Figure2. In thepropertyeditorwe cansee
andchangeall theattributesof this new window.

Now, whatarewe goingto put into this applicationwin-
dow? To theleft wewantto havealist of all thepizzason
themenu.We achieve this by grabbinga horizontalbox
from the palette(in “GTK+ Basic”) andplacingit with
a mouseclick in the emptyareain the applicationwin-
dow. Onclicking adialogappearswhereweareaskedto
specifythenumberof columnsfor thebox. Two columns
arefine for now. Thenwe inserta columnedlist on the

1or asall brilliant designs,onausednapkin;-)

Figure2: Initial GNOME applicationwindow

left usingthemouseandpaletteresultingin anotherdia-
log askingfor thenumberof columns.Again we specify
two. By clicking on the label on the columnedlist we
candirectly modify its name(without having to usethe
propertyeditor). Let’s call thefirst column“Name” and
thesecondone“Price”. Thewindow now looksasshown
in Figure3.

Figure3: Window with columnedlist

To the right of theapplicationwindow we would like to
seean image,a shortdescriptionanda list of additional
optionsfor thecurrentlyselectedpizza. We take a verti-
cal box from the paletteandplaceit with threerows on
theright side. With a few moreclicks we adda pixmap,
a text box anda horizontalbox to thosethreerows. We
fill thehorizontalboxwith checkbuttonsthatwill enable
usto selectdifferentpizzaoptions.By selectinga check
buttonwecanchangeits labeldirectly. To begin with we



simply assignan imageto the pixmapby enteringa file
namewith animageof a pizzain thepropertyeditor.

Layout philosophy of GTK+

Our widgetsare not yet placedas nicely as we would
like. Thisbecomesevidentwhenwetry to resizethemain
window of our new GUI. The horizontalbox with the
checkbuttonsis enlargedwith alot of emptyspace.Most
likely we only wantthetext box to beenlargedwhile the
sizeof thecheckbuttonsremainsthesame.

Luckily, this problemcanbe takencareof with thehelp
of thepropertyeditor. As wedothiswewill getaglimpse
at thelayoutphilosophyof GTK+.

1. We selectthehorizontalbox.

2. In the property editor, we select the tab “Wid-
get”. Therewe toggletheoption“Homogeneous”
to “Yes”. This ensuresthatall threecheckbuttons
areallottedthesameamountof screenrealestate.

3. In thetab“Packing”we set“Expand” to “No” and
“Fill” to “Yes” (seealsoFigure4).

While we’re at it we also want to make sure that the
columnedlist doesn’t expand.

1. Weselectthecolumnedlist or, moreaccurately, the
scrolledwindow thatcontainsthecolumnedlist.

2. In the propertyeditor we go to the tab “Widget”
andchoose“Never” in theoptionmenufor “H Pol-
icy”. This resultsin thecolumnedlist not having a
horizontalscrollbaranymore.

3. In thetab“Packing”wealsoset“Expand”to “No”.

Whenweresizethemainwindow, wecanseethatthebe-
haviour haschanged:the horizontalbox with the check
buttonsand the columnedlist are no longer expanded.
Gettingimmediatefeedbackfrom theGUI-BuilderGlade
enablesusnot only to understandhow the layoutmech-
anismworksbut alsoto learnto work with it. More in-
formationaboutthe layout philosophyof GTK+ canbe
foundin boththeGTK+ Tutorial [6] andHavocPenning-
ton’sexcellentbook[7].

Flexibility of GTK+

Thereis a productfrom anunnamedcompany locatedin
Redmondthathappensto containa lot of columnedlists.
This producthasa cute featurethat allows the user to

Figure4: Propertyeditorshowing “Packing” tab

filter thecontentsof a columnwith thehelpof a combo
box in thecolumnheader. Let’s seehow muchit takesto
adda combobox to thecolumnheader“Price”.

1. We selectthelabel“Price” in thecolumnedlist.

2. Thenwe cut the above mentionedlabel andadda
verticalbox with two rows instead.

3. Wepastethelabelin thetopmostrow. In thelower
row weaddacombobox.

Voilà, there’s the combobox in the columnheaderpro-
viding a glimpseinto theenormousflexibility of GTK+.
Figure5 shows theresultingGUI.

Figure5: Applicationwindow with comboboxin column
header



Save

So far sogood. Beforewe proceedto save our pieceof
art we have to seta few thingsin theprojectoptionsdi-
alog. Our projectis to besavedwith thename“gPizza”
in the directory linuxtag2001/src . Figure6 illus-
trateshow this is done.NoteweenableGNOMEsupport
and(although“C” is selectedby default)we do not need
to specifya programminglanguagesincewe do not use
thecodegenerationfeaturesof Glade.

Figure6: Projectoptionsdialog

After all projectoptionsaresetwe cansave theproject.

XML file

Thegraphicaluserinterfacethatwe just built andstored
is saved as an XML file in linuxtag2001/src/
gpizza.glade . Let’s have a quick look at it in List-
ing 1. At the top we seegeneralinformation for the
project such as its name,that GNOME supportis en-
abled,andsoforth.

Furtherdown we seethe descriptionof the widgetsthat
we addedto the project. In Listing 2, for example,we
canseethecheckbuttonsfor olivesandmozzarella.

Theadvantageof saving theentireGUI in a textual form
suchasXML meansnot only that it canalsobe edited
with any text editor, but it could also be changedwith
othertoolssuchasPythonor evenPerl. It canalsoeasily
bekeptunderrevisioncontrolwith familiar toolssuchas
CVS.

Listing 1: gpizza.glade

<?xml version ="1.0"?>
<GTK-Interface >

<project >
<name>gPizza </name >
<program_name >gpizza </program_name >
<directory ></ directory >
<source_directory >src</source_directory >
<pixmaps_directory >pixmaps </pixmaps_directory >
<language >C</language >
<gnome_support >True </gnome_support >
<gettext_support >True</gettext_support >

</project >

<widget >
<class >GnomeApp</ class>
<name>app1</ name>
<title >gPizza </title >
<type >GTK_WINDOW_TOPLEVEL</type >
<position >GTK_WIN_POS_NONE</position >
<modal >False </modal >
<allow_shrink >False </allow_shrink >
<allow_grow >True</ allow_grow >
<auto_shrink >False </auto_shrink >

Listing 2: gpizza.glade

<widget >
<class >GtkCheckButton </class >
<name>checkbutton1 </name >
<can_focus >True</ can_focus >
<label >Mozzarella </label >
<active >False </active >
<draw_indicator >True </draw_indicator >
<child >

<padding >0</ padding >
<expand >False </ expand>
<fill >False </fill >

</child >
</widget >

<widget >
<class >GtkCheckButton </class >
<name>checkbutton2 </name >
<can_focus >True</ can_focus >
<label >Olives </label >
<active >False </active >
<draw_indicator >True </draw_indicator >
<child >

<padding >0</ padding >
<expand >False </ expand>
<fill >False </fill >

</child >
</widget >



Listing 3: First little Pythonprogram

1 #!/ usr/bin /env python
2

3 from gtk import *
4 import gnome
5 import gnome.ui , libglade
6

7 def main ():
8 xml = libglade .GladeXML (’ gpizza .glade’ )
9 app = xml.get_widget (’app1 ’)

10 app. connect ("destroy ", mainquit )
11 mainloop ()
12

13 if __name__ == "__main__ ":
14 main ()

First flight

Now that the GUI is createdandstored,we areable to
seehow the user interface looks at runtime. For that
purposewe write a tiny little Pythonprogramthat does
nothing more than load the XML file with the help of
LibGlade,andconstructtheGUI. After thatit simplysits
in the mainloopwaiting for userinput. Listing 3 shows
thecode.

Let’shaveacloserlook attheprogram:Line 1 is thestan-
dardbeginningfor aPythonscript. In lines3-5weimport
themodulesgtk , gnome, gnome.ui andlibglade .

In thefunctionmain it startsto getinteresting:Online 8
theXML file is loadedandtheGUI is constructed.

In orderfor our programto reactto userinput, i.e. to the
signalsthat aresentby GTK+, we have to connectthe
destroy signalfor widgetapp1 (which is how Glade
automaticallynamedour mainwindow whenwe created
it earlier)with the functionmainquit in line 9-10. To
dothiswegetareference(throughitsname)to thewidget
anddo a connect on it. If the mainwindow is closed
now thedestroy signalis sentby GTK+ and,thanksto
the connection,the function mainquit is invokedand
theprogramquits.

In line 11 we invoke themainloop,causingtheprogram
to wait for userinput. Finally, in line 13 an14, we seea
standardPythonidiom which startsthefunctionmain .

Let’s run theprogram.A screenshotof this first invoca-
tion is shown in Figure7. Themenuandthebuttonsall
look beautifulbut show preciouslittle reactionto userin-
put. This of courseis dueto the fact thatso far we have
only connectedthesignaldestroy of themainwindow
to afunction. Indeedif weclosethewindow theprogram
quits.

Figure7: First flight of gPizza

More functionality

Looks like we successfullysurvived the maidenvoyage
of “gPizza” without crashing.Now, let’s put somemore
meaton the bone. We shall createanotherwindow and
addmorecallbacksto our Pythonprogram.

First wego backto theGUI builderGlade,addanAbout
Dialog andextendthetoolbar:

1. In the palettewe pick a “Gnome AboutDialog”
from the“Gnome” tabandfill in thefields“Copy-
right”, “Authors” and“Comments”in theproperty
editor.

2. In thepropertyeditorwe toggle“Visible” to “No”
in the“Basic” tab. This ensuresthattheAboutDi-
alogis not shown automaticallywhentheprogram
startsup.

3. We addanadditionalbuttonto thetoolbar, nameit
“Quit” in thepropertyeditor(in the“Widget” tab)
andassignthe“Quit” icon to it.

In additioncanweconnectsomemenusandbuttonswith
callbackfunctions:

1. We selectthe menu“Exit”. In the “Signals” tab
the propertyeditor shows that for this widget the
activate signalis connectedto ahandlernamed
on_exit1_activate .

2. We changethis connectionto use the handler
on_exit_activate .

3. Wechangethehandlerfor themenu“About...” un-
derthe“Help” menuto on_about_activate .

4. Finally, we connect the handler
on_exit_activate for the “Quit” button



in the toolbar with the clicked signal (see
Figure8).

Figure8: Connectingthe clicked signalwith a han-
dler

Let’s have a look at the associatedPython script in
Listing 4. Very little needsto be changedin com-
parison to the first program. We add a function
on_about_activate that takes care of displaying
theAboutDialog.

Thereis one interestingthing to note: in our first pro-
gram we are manually connectingsignals to handlers
for each widget that we want to react to user input.
The secondapproach(Listing 4) is simpler. We de-
fine handlersin Gladedirectly as outlined above. The
codesimply definesa mappingbetweenhandlername
and the actual handler function. Using this mapping
themethodsignal_autoconnect in LibGladetakes
careof connectingthehandlersthatwe definedin Glade
with ourassociatedPythonfunctions.

In Listing 5 thecodehasbeenrearrangedto benefitfrom
the object-orientedcapabilitiesof Python. We createa
classApplication andmovethefunctionsinto meth-
odsof this class.Insteadof invoking thefunctionmain
wesimply instantiateanobjectof classApplication .
The constructornow containsthe codethat was previ-
ouslypartof thefunctionmain .

In addition, using the object-orientedand introspection
capabilitiesof Pythonwe areableto useanevensimpler
approachthanin Listing 4. We no longerhave to define
themappingbetweenhandlernameandhandlerfunction
manually. We leavethis taskup to thePythoninterpreter.
With the help of a little bit of introspectionit finds all

Listing 4: SecondPythonprogram

#!/usr /bin/env python

from gtk import *
import gnome
gnome. app_version = "0.1"
import gnome. ui, libglade

def on_exit_activate (obj):
"Quit the application "
mainquit ()

def on_about_activate (obj):
"Display the about dialog "
global xml
about = xml .get_widget ("about2 ")
about .show ()

def main ():
global xml
xml = libglade . GladeXML(’gpizza .glade ’)

nameFunctionMap = {
"on_exit_activate " : on_exit_activate ,
"on_about_activate " : on_about_activate }

xml .signal_autoconnect (nameFunctionMap )
mainloop ()

if __name__ == "__main__ ":
main ()

Listing 5: Object-orientedPythonprogram

#!/usr /bin/env python

from gtk import *
import gnome
gnome. app_version = "0.2"
import gnome. ui, libglade

class Application :
def __init__ (self ):

self. xml = libglade .GladeXML (’gpizza .glade ’)
nameFuncMap = {}
for key in dir(self .__class__ ):

nameFuncMap[key ] = getattr (self , key )
self. xml.signal_autoconnect (nameFuncMap )
mainloop ()

def on_exit_activate (self , obj ):
"Quit the application "
mainquit ()

def on_about_activate ( self, obj ):
"Display the about dialog "
about = self .xml.get_widget ("about2 ")
about .show ()

if __name__ == "__main__ ":
Application ()



methodsandtheir namesof classApplication by it-
self.

Let’s start the object-orientedprogramgPizza3.py .
With theexceptionof theadditionalbutton“Quit” in the
toolbar, the userinterfacelooks exactly as it did in the
first flight (Figure7). However, this time themenusand
the buttonsfor which we connectedthe signalsto han-
dlersdo behave justaswe expectthemto.

Integration with a database

In the final stepwe want to fetch the pizza information
from adatabaseusingthePythonDatabaseAPI. Theuser
interfacedoesn’t change.We just adda new handlerfor
thesignalselect_row onthecolumnedlist. Thishan-
dler is invoked whenever a row in the columnedlist is
selected.

1. We selectthecolumnedlist clist1 .

2. In thetab“Signals” in thepropertyeditorwe pick
thesignalselect_row .

3. We defineon_clist_select_row as a han-
dler for abovesignal.. .

4. . . .andaddtheconnectionwith “Add”

Theprogramwill beextendedby severallines.Let’shave
a look at it in Listing 6:

If we compare it to Listing 5 we notice that
there are some additional methods namely
fetchPizzaDescription , initCList ,
initComboBox andon_clist_select_row .

In fetchPizzaDescription we establisha con-
nection to a PostgreSQLdatabase“mydb” prepared
earlier, fetch the data by issuing an SQL Statement
(select * from pizzas ) andstoreit in aninstancevari-
able. The initCList and initComboBox methods
serve to initialize the columnedlist and the combobox
with the data that hasbeenfetchedfrom the database
previously. They areinvoked in the constructorof class
Application .

Whena row in the columnedlist is selectedat runtime
thehandleron_clist_select_row will beinvoked.
First it will getareferenceto thetext box ’text1’ , then
deletethe old contentsof the text box andfinally insert
thedescriptionof theselectedpizza.

Let’stry thisoutbystartingtheprogram.In thecolumned
list we see the contentsof table “pizzas” from the
database“mydb”. If we selectany row the description
is displayedto theright in thetext box. Figure9 depicts
ourapplicationin action.

Listing 6: Pythonprogramwith databasequery

#!/usr /bin/env python

from gtk import *
import gnome
gnome. app_version = "0.3"
import gnome. ui, libglade

import pgsqldb

class Application :
def __init__ (self ):

self. xml = libglade .GladeXML (’gpizza .glade ’)
nameFuncMap = {}
for key in dir(self .__class__ ):

nameFuncMap[key ] = getattr (self , key )
self. xml.signal_autoconnect (nameFuncMap )

self. fetchPizzaDescription ()
self. initCList ()
self. initComboBox ()
mainloop ()

def on_exit_activate (self , obj ):
"Quit the application "
mainquit ()

def on_about_activate ( self, obj ):
"Display the about dialog "
about = self .xml.get_widget ("about2 ")
about .show ()

def on_clist_select_row (self, obj, row ,
col, event):

text = self .xml.get_widget (’text1 ’)
text. delete_text (0, -1)
description = self .catalog [row][2]
text. insert_defaults (description )

def fetchPizzaDescription (self ):
db = pgsqldb .pgsqldb (’mydb ’)
cursor = db.query( "select * from pizzas "

+ " order by price ")
result = cursor .getresult ()
db.close ()

self. catalog = []

for name, price , description in result :
self .catalog .append (( name,

str(price ),
description ))

def initCList (self ):
clist = self .xml.get_widget (’clist1 ’)

for name, price , descr in self.catalog :
clist .append ([ name, price ])

def initComboBox (self):
comboBox = self.xml .get_widget (’ combo1’)

priceDict = {}
for name, price , descr in self.catalog :

priceDict [price ] = price

comboStrings = priceDict . keys()
comboStrings .sort()
comboStrings .insert (0, ’All ’)
comboBox.set_popdown_strings (comboStrings )

if __name__ == "__main__ ":
Application ()



Figure9: Pythonprogramwith databaseintegration

Subsequentchangesto the GUI

We have now finisheda prototypeof the“gPizza” appli-
cation.It’s timeto show it to ourcustomersandgetsome
feedback.It doesn’t comeassurpriseto hearthatwantto
changeeverythingupsidedown. Thanksto LibGladewe
canrespondto thecustomerrequestwith a genuine“No
problem”,becausewe know thatworking in thechanges
will be a breeze.We won’t have to changea singleline
of sourcecode.

We fire up Gladeagainandstart implementingthe cus-
tomerrequirements:

1. The customerwantsthe checkbuttonswherethe
pixmap is and vice versa. No problem. We cut
the horizontalbox that containsthe checkbuttons
andwe cut the pixmap. Using the clipboardwin-
dow wherewechoosewhatto pastewereinsertthe
checkbuttonsthepixmapbackin theirnew places.

2. Thecustomeralsowantsto havethecolumnedline
to the left asopposedto the right. Again, this is a
job for cutandpasteusingtheclipboardwindow.

3. Finally the customerwantsthe entireapplication
area,i.e.everythingbetweentoolbarandstatusbar,
in a notebookwidget. To achieve this we cut the
top mosthorizontalbox, inserta notebookinstead
andpastethehorizontalbox insidethefirst pageof
thenotebook.

We startthesamePythonscriptwithout having changed
a single line of source code. Figure10will mostcertainly
makeour customerhappy!

Conclusion

We have shown that by combiningthe tools GNOME,
Python,GladeandLibGladea working prototypecanbe
createdvery rapidly.

Figure10: Userinterfaceaccordingto customerrequire-
ments

With alittle extraeffort wewouldbeableextendourpro-
totypeeven further. The possibilitiesareendless.How
about adding a backend to a web server, or fetching
the pizzadatafrom an XML file insteadof a database?
Thanksto the many standardPythonmodules,features
canbedevelopedeasilyandquickly.

A glimpseinto the futur e

In theworld of FreeSoftwaredevelopmentnever stands
still. Let’s have a look at the generaldirectionin which
thetoolsdiscussedin this articleareexpectedto go:

GNOME and gnome-python Release2.0 of GNOME
will be basedon GTK+ 2.0. Thereare too many
new featurestoo enumeratehere.A roadmapcan
be found on the GNOME web site [1]. The most
prominentfeaturefrom a developerspoint of view
is probablythe separationof the objectsystemin
GTK+. This will allow for a muchbetterintegra-
tion of thePythonbindings.TheCVSversioncur-
rently allows creationof customGTK+ widgetsin
Python.

Glade TheCVS versionof Gladeaddsmorewidgetsto
thepalettewindow. Thereis now a tabfor Bonobo
which allows you to insert Bonobo components
into your GUI. Bonobo[8, 9] is the GNOME ar-
chitecturefor creatingreusablesoftware compo-
nentsandcompounddocuments.Pythonbindings
for Bonobohavebeenaddedto GNOMECVSvery
recently.

Thereis alsoa tabfor thegnome-dbLibraries[10]
which containsa seriesof usefulwidgetsfor ac-
cessingany database.Unfortunately, at the mo-
menttherearenoPythonbindingsfor gnome-db.

Python Python has a large user and developer base.
Therearenew releasesof theinterpreterat regular



intervals. Thelanguageitself evolvesvery conser-
vatively and changesare usually backward com-
patible.
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