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Preface

In today's world of desktop applications, there is a great amount of incentive to be able

to develop applications that can run in more than one environment. Currently, there are a
handful of options available for cross-platform frameworks to develop desktop applications in
Python. wxPython is one such cross-platform GUI toolkit for the Python programming language.
It allows Python programmers to create programs with a complete, highly-functional graphical
user interface, simply and easily. wxPython code style has changed quite a bit over the years,
and has become much more Pythonic. The examples that you will find in this book are fully
up-to-date and reflect this change in style. This cookbook provides you with the latest recipes
to quickly create robust, reliable, and reusable wxPython applications. These recipes will guide
you from writing simple, basic wxPython scripts all the way through complex concepts, and
also feature various design approaches and techniques in wxPython.

This book starts off by covering a variety of topics, from the most basic requirements of

a wxPython application, to some of the more in-depth details of the inner workings of

the framework, laying the foundation for any wxPython application. It then explains event
handling, basic and advanced user interface controls, interface design and layout, creating
dialogs, components, extending functionality, and so on. We conclude by learning how to build
and manage applications for distribution.

For each of the recipes, there is an introductory example, then more advanced examples,
along with plenty of example code that shows how to develop and manage user-friendly
applications. For more experienced developers, most recipes also include an additional
discussion of the solution, allowing you to further customize and enhance the component.

What this book covers

Chapter 1, Getting Started with wxPython, introduces you to the basics of creating a wxPython
application. The topics covered in this chapter will provide you with the information needed

to start building your own applications, as well as some insight into the inner workings and
structure of the framework.
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Chapter 2, Responding to Events, shows how to make use of events to drive an application
and allow the user to interact with it through the user interface. This chapter starts with

an overview of what events are and how they work, and then continues on to cover how to
interact with a number of common events.

Chapter 3, Basic Building Blocks of a User Interface, discusses a number of the basic widgets
that are critical to the creation of nearly all user interfaces. You will be introduced to the usage
of widgets such as Buttons, Menus, and ToolBars in this chapter.

Chapter 4, Advanced Building Blocks of a User Interface, introduces you to some of the more
advanced widgets available in the wxPython control library. These widgets will allow you to
create tabbed interfaces and display more complex types of data in your user interface.

Chapter 5, Providing Information and Alerting Users, shows multiple techniques for keeping
the users of an application informed about what is going on and to provide them with help on
interacting with the various controls in the applications interface. This chapter will show you
how to use various tooltip controls, message boxes, and splash screens.

Chapter 6, Retrieving Information from Users, covers the use of common dialogs to retrieve
information from users in order to perform tasks such as opening files, searching text, and
even printing. As a part of the recipes for the usage of FileDialog and FindDialogs
you will create a simple Notepad-like application.

Chapter 7, Window Layout and Design, is where you will be introduced to a number of
concepts and techniques for designing your user interfaces in wxPython. The majority of
this chapter will explain the use of Sizers to allow you to quickly implement cross-platform
user interfaces.

Chapter 8, Drawing to the Screen, gives an introduction to the basics of how a user interface
works, by showing you how to use some of the primitive tools to implement your own custom
user interface objects. This chapter will show you how to use Device Contexts to perform
custom drawing routines by creating a number of custom display controls.

Chapter 9, Design Approaches and Techniques, introduces you to a number of common
programming patterns, and explain how to apply them to wxPython applications. The information
in this chapter will provide you with an understanding of some strong approaches and
techniques to software design that will not only serve you in writing wxPython applications but
can also be generally applied to other frameworks as well, to expand your programming toolbox.

Chapter 10, Creating Components and Extending Functionality, shows you how to extend

the functionality of existing user interface components, as well as how to create your own
controls. The recipes in this chapter combine much of the information presented in Chapters
2,7, 8, and 9 together to create new controls and to enhance the capabilities of some of the
more basic ones provided by wxPython.
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Chapter 11, Using Threads and Timers to Create Responsive Interfaces, dives into the
world of concurrent programming. This chapter shows you how to create multi-threaded
applications, and covers the special care that is needed when interacting with the user
interface from worker threads in order to create stable and responsive interfaces.

Chapter 12, Building and Managing Applications for Distribution, concludes the tour of
the wxPython framework by introducing you to some useful recipes for bolstering the
infrastructure of any application that will be distributed to end users. This includes how to
store configuration information, exception handling, internationalization, and how to create
and distribute stand-alone binaries of your application.

What you need for this book

All that you will need to get started with wxPython is a good text editor for editing Python
source code. There are a number of choices available, but | will provide a shameless plug
for my own application, Editra, here since it is included in the wxPython Docs and Demo
package, as well as at http://editra.org. It is written in wxPython and provides good
syntax highlighting and auto-completion support for Python that will help you in learning the
wxPython API.

This book is primarily written for Python 2.5/2.6 and wxPython 2.8, although the content of
the book also directly applies to later versions of wxPython as well. The suggested software
to install is as follows:

1. Latest version of Python 2.6 (http://www.python.org/download/
releases/2.6/).

2. Latest version of wxPython 2.8 (http://www.wxpython.org/download.php).

Who this book is for

This book is written for Python programmers wanting to develop GUI applications. A basic
knowledge of Python and object oriented programming concepts is required.

Conventions
In this book, you will find a number of styles of text that distinguish between different kinds of
information. Here are some examples of these styles, and an explanation of their meaning.

Code words in text are shown as follows: "The App object also maintains the MainLoop, which
is used to drive a wxPython application".
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A block of code is set as follows:

import wx

class MyApp (wx.App) :
def OnInit (self):
wx .MessageBox ("Hello wxPython", "wxApp")
return True

When we wish to draw your attention to a particular part of a code block, the relevant lines or
items are set in bold:

class MyPanel (wx.Panel) :
_ _metaclass = ClassSynchronizer
def  init (self, parent, *args, **kwargs)

Any command-line input or output is written as follows:
python setup.py py2exe

New terms and important words are shown in bold. Words that you see on the screen, in
menus or dialog boxes for example, appear in the text like this: "Click on OK to close it and exit
the application".

Warnings or important notes appear in a box like this.

Q Tips and tricks appear like this.

Reader feedback

Feedback from our readers is always welcome. Let us know what you think about this
book—what you liked or may have disliked. Reader feedback is important for us to develop
titles that you really get the most out of.

To send us general feedback, simply send an e-mail to feedbackepacktpub.com, and
mention the book title via the subject of your message.

If there is a book that you need and would like to see us publish, please send us a note in the
SUGGEST A TITLE form on www . packtpub. com or e-mail suggeste@packtpub.com

If there is a topic that you have expertise in and you are interested in either writing or
contributing to a book, see our author guide on www . packtpub.com/authors.

—a1
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Customer support

Now that you are the proud owner of a Packt book, we have a number of things to help you
to get the most from your purchase.

Downloading the example code for this book

purchased from your account at http: //www.PacktPub. com. If you
purchased this book elsewhere, you can visit http://www.PacktPub.
com/support and register to have the files e-mailed directly to you.

.\‘Q You can download the example code files for all Packt books you have

Errata

Although we have taken every care to ensure the accuracy of our content, mistakes do happen.
If you find a mistake in one of our books—maybe a mistake in the text or the code—we would be
grateful if you would report this to us. By doing so, you can save other readers from frustration
and help us improve subsequent versions of this book. If you find any errata, please report them
by visiting http://www.packtpub.com/support, selecting your book, clicking on the errata
submission form link, and entering the details of your errata. Once your errata are verified, your
submission will be accepted and the errata will be uploaded on our website, or added to any

list of existing errata, under the Errata section of that title. Any existing errata can be viewed by
selecting your title from http://www.packtpub.com/support.

Piracy

Piracy of copyright material on the Internet is an ongoing problem across all media. At Packt,
we take the protection of our copyright and licenses very seriously. If you come across any
illegal copies of our works, in any form, on the Internet, please provide us with the location
address or website name immediately so that we can pursue a remedy.

Please contact us at copyright@packtpub.com with a link to the suspected
pirated material.

We appreciate your help in protecting our authors, and our ability to bring you
valuable content.

Questions

You can contact us at questions@packtpub.com if you are having a problem with any
aspect of the book, and we will do our best to address it.







Getting Started with
wxPython

In this chapter, we will cover the components that are at the foundation of nearly all wxPython
applications, such as:

» The application object

The main frame

Understanding the window hierarchy
Referencing controls

Using Bitmaps

Adding icons to Windows

Utilizing Stock IDs

Accessing the clipboard

Supporting drag and drop

Two-stage widget creation

VvV Vv VvV VVvVvYVvyy

Understanding inheritance limitations

Introduction

In today's world of desktop applications there is a great amount of incentive to be able to
develop applications that can run on multiple operating systems and desktop platforms.
Currently there are a handful of cross-platform Python frameworks that can be used to develop
desktop applications. The wxPython Library is a set of Python bindings to the wxWidgets Library,
which is a powerful cross-platform C++ application framework that can be used to create user
interfaces. What sets wxPython apart is that, unlike other Ul toolkits that draw their own controls,
wxPython uses the platform's own native Ul toolkit for creating and displaying Ul components.
This means that a wxPython application will have the same look and feel as other applications
on the system since it is using the same controls and themes as the rest of the system.
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Developing an application in wxPython provides great flexibility for writing applications that
will run on Windows, Macintosh OS X, Linux, and other UNIX like environments. Applications
can rapidly be developed on one platform and often deployed to another with little or no
changes necessary.

The application object

The App object bootstraps the library and initializes the underlying toolkit. All wxPython
applications must create an App object. This should be instantiated before trying to create
any other GUI objects to ensure that all the dependant parts of the library have been
properly initialized. The App object also maintains the MainLoop, which is used to drive

a wxPython application.

This recipe will demonstrate the basic pattern that all wxPython applications can be built from.

How to do it...

Here we will create a "Hello World" like application to show the basic structure of a
wxPython application:

import wx

class MyApp (wx.App) :
def OnInit (self):
wx .MessageBox ("Hello wxPython", "wxApp")
return True

if _name_ == "_main_ ":
app = MyApp (False)
app.MainLoop ()

Running the previous script will result in the following pop-up dialog shown on the screen.
Click on OK to close it and exit the application.

wiApp (5]

(0} Hello wxPythen
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The application object calls its OnInit method when it is created. This method is overridden
and used as the main entry point for initializing this application. By returning True, the
method informs the framework that it is good to go. OnInit is where most applications

will do their initialization and create their main window(s).

In this example, we created the App object by passing False as the first argument. This
argument is used to tell wxPython whether to redirect output or not. When developing an
application, it is advised to always set this to False, and to run scripts from the command
line so that you can see any error output that might be missed when running the script by
double clicking on it.

After creating the application object and once all initializations are complete, the last thing
that you need to do is to call the App objects MainLoop method in order to start the event
loop. This method will not return until the last top-level window is destroyed or until the App
object is told to exit. wxPython is an event-driven system and the MainLoop is the heart of the
whole system. During each iteration of the loop, events are dispatched to perform all of the
tasks in the GUI, such as handling mouse clicks, moving the window, and redrawing the screen.

There's more...

The wx . App class constructor has four optional keyword arguments:

wX .App (redirect=True, filename=None,
useBestVisual=False,clearSigInt=True)

The four optional keyword arguments are as follows:

redirect: Redirect stdout.
filename: If redirect is True this can be used to specify an output file to redirect to.

useBestVisual: Specifies whether the application should try to use the best visuals
provided by the underlying toolkit. (It does not have an affect on most systems.)

» clearSigInt: Should SIGINT be cleared? Setting this to True will allow the
application to be terminated by pressing Ctrl + C, like most other applications.

For most applications, you will want to display a window for its users to interact with. In
wxPython, the most typical window object is known as a Frame. This recipe will show you
how to sublass a Frame and display it in an application.
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How to do it...

This example extends upon the previous recipe to add a minimal empty application window:
import wx

class MyApp (wx.App) :
def OnInit (self):
self.frame = MyFrame (None, title="The Main Frame")
self.SetTopWindow (self.frame)
self.frame.Show ()

return True

class MyFrame (wx.Frame) :
def  init (self, parent, id=wx.ID ANY, title="",

pos=wx.DefaultPosition, size=wx.DefaultSize,
style=wx.DEFAULT FRAME STYLE,
name="MyFrame") :

super (MyFrame, self). init (parent, id, title,

pos, size, style, name)
# Attributes
self.panel = wx.Panel (self)

if name == " main ":
app = MyApp (False)
app-MainLoop ()

Running the previous code will result in a window like the following being shown:

| The Main Frame EI@

The Frame is the main top-level window and container for most applications. Let's start

by examining our MyFrame class. In this class there is one important thing to note. We
created a Panel object as a child window of the Frame. You can think of a Panel as a box
for containing other controls. Also, in order for a Frame to operate and look correct on all
platforms, it is important that it has a Panel as its main child.

]
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Firstly, in the OnInit method of our App, we create an instance of MyFrame, passing None
as its first parameter. This parameter is used to specify the parent window of the Frame.
Because this is our main window, we pass in None to indicate that it has no parent. Secondly,
we call the Set TopWindow method of our App in order to set our newly-created MyFrame
instance as the application's top window. Thirdly and finally, we call Show on our Frame; this
simply does what its name suggests, and shows the Frame so that a user can see it, though
the Frame will not actually be visible on the screen until the MainLoop is started.

The Frame class has a number of style flags that can be set in its constructor to modify the
behavior and appearance of the window. These style flags can be combined as a bitmask and
are supplied as the value to the constructors' style parameter. The following table outlines
some of the common ones. A full list of all available styles can be found in the wxPython
online documentation, at http://wxpython.org/onlinedocs.php.

Style flags Description

wx .DEFAULT_FRAME_ STYLE This is a bitwise OR of the following flags:
» wx.MINIMIZE BOX

wx .MAXIMIZE BOX

wx .RESIZE BORDER

wx .SYSTEM MENU

wx.CAPTION

wx . CLOSE_BOX

» wx.CLIP CHILDREN

vV vy Vvy_y yw

wx.MINIMIZE BOX Display a title bar button that minimizes the Frame

wx .MAXIMIZE_ BOX Display a title bar button that maximizes the Frame

wx .CLOSE_BOX Display a title bar button that allows the Frame to
be closed. (the "X" button)

wx.RESIZE_BORDER Allow the Frame to be resized by the user when
they drag the border

wx . CAPTION Displays a caption on the Frame

wx .SYSTEM MENU Display a system menu (that is, the menu that

is shown when clicking in the frames icon
on Windows)

wx.CLIP_CHILDREN Eliminates flicker caused by the background being
repainted (Windows only)
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Understanding the window hierarchy

All of the different windows and controls in wxPython have a hierarchy of containment. Some
controls can be containers for other controls and some cannot. This recipe is geared towards
giving an understanding of this hierarchy.

Getting ready

We will be making just a minor change to the Frame from the previous recipe, so let's open
the code from that recipe to get ready for the new changes.

How to do it...

Here is the new code that will replace our existing Frame class.

class MyFrame (wx.Frame) :
def  init (self, parent, id=wx.ID ANY, title="",
pos=wx.DefaultPosition, size=wx.DefaultSize,
style=wx.DEFAULT FRAME STYLE,
name="MyFrame") :
super (MyFrame, self). init (parent, id, title,
pos, size, style, name)

# Attributes

self.panel = wx.Panel (self)

self .panel.SetBackgroundColour (wx.BLACK)

self.button = wx.Button(self.panel,
label="Push Me",
pos= (50, 50))

Basically, there are three general categories of window objects that are tiered, in the following
containment order:

» Top-Level Windows (Frames and Dialogs)

» General Containers (Panels and Notebooks, ...)

» Controls (Buttons, CheckBoxes, ComboBoxes, ...)
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The Top-Level Window is at the top of the hierarchy and it can contain any kind of window
except another Top-Level Window. General Containers come next, and they can arbitrarily

hold any other General Container or Control. Finally, at the bottom of the Hierarchy are the
Controls. These are the functional part of a Ul that the user will interact with. They can, in
some cases, be used to hold other controls, but typically will not. The containment hierarchy is
connected to the parental hierarchy of controls. A parent will be the container for its children.

When running the previous sample, this hierarchy becomes apparent. The Frame, as we have
previously seen, is the outer-most container object; next you can see the Panel, which we
turned black to make it more visible; finally you can see the Button, which was added

as a child of the Panel.

» The Referencing controls recipe in this chapter offers further explanation as to how
the window hierarchy is connected together.

Referencing controls

All window objects in an application are connected in various ways. Quite often it is useful
to get a reference to an instance of a control so that you can perform some operation on
the control or retrieve some data from it. This recipe will show some of the facilities that
are available for finding and getting references to controls.

How to do it...

Here we extend the MyFrame class from the previous recipe to have an event handler for
when its Button is clicked. In the event handler we can see some ways to access different
controls in our Ul during runtime:

class MyFrame (wx.Frame) :
def  init_ (self, parent, id=wx.ID ANY, title="",
pos=wx.DefaultPosition, size=wx.DefaultSize,
style=wx.DEFAULT FRAME STYLE,
name="MyFrame") :
super (MyFrame, self). init (parent, id, title,
pos, size, style, name)

# Attributes

self.panel = wx.Panel (self)

self.panel.SetBackgroundColour (wx.BLACK)

button = wx.Button(self.panel,
label="Get Children",
pos= (50, 50))

self.btnId = button.GetId()
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def

# Event Handlers
self .Bind (wx.EVT BUTTON, self.OnButton, button)

OnButton(self, event):

""rCalled when the Button is clicked""™"
print "\nFrame GetChildren:"

for child in self.GetChildren() :

)

print "%s" % repr(child)

print "\nPanel FindWindowById:"

button = self.panel.FindWindowById(self.btnId)
print "%s" % repr (button)

# Change the Button's label

button.SetLabel ("Changed Label")

print "\nButton GetParent:"
panel = button.GetParent ()

)

print "$s" % repr (panel)

print "\nGet the Application Object:"
app = wx.GetApp ()

)

print "%s" % repr (app)

print "\nGet the Frame from the App:"
frame = app.GetTopWindow ()

)

print "%$s" % repr (frame)

Each window in the framework keeps a reference to its parent and to its children. Running our
program now will print out the results of using the accessor functions that all windows have
for finding and retrieving references to their children and other related controls.

» GetChildren: This method will return a list of all of the children that the given

control has
FindWindowById: This can be used to find a specific child window by using its ID
GetParent: This method will retrieve the window's parent window

wx . GetApp: This is a global function for getting access to the one and only
application object

App.GetTopWindow: This gets the main Top-Level Window in the application
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Clicking on the Button will cause the OnButton method to be called. In OnButton, there
are examples that show how to use each of the above methods. Each of them will return a
reference to a GUI object. In our example, calling GetChildren on the Panel will return a
list of its children controls. Iterating over this list, we print out each of the children, which will
just be the Button in this case. FindWwindowById can be used to find a specific child control;
again, we called this on our Panel to find the Button control. Just to show that we found
the Button, we used its SetLabel method to change its label. Next, calling GetParent

on the Button will return the Button's parent, which is the Panel. Finally, by using the
global GetApp function, we can get a reference to the application object. The App object's
GetTopWindow will return a reference to our Frame.

There's more...

Here are a few more useful methods available for getting references to controls.

Function Name Description

wx . FindWindowByLabel (label) Finds a child window by looking for it by Label

wXx .FindWindowByName (name) Finds a child window by looking for it by Name

wx .GetTopLevelParent () Gets the Top-Level Window, which is at the top of
the given control's parental hierarchy

See also

» The Understanding the window hierarchy recipe in this chapter outlines the structure
of how windows are contained within and are related to each other.

Using Bitmaps

It's likely that, at some point, you will want to be able to display an image in your application. A
Bitmap is the basic data type that is used to display images in an application. This recipe will
show how to load an image file into a Bitmap and then display it in a Frame.

How to do it...

To see how to use Bitmaps, we will create a little application that loads an image from the
hard disk and displays it in a Frame:
import os

import wx

class MyApp (wx.App) :
def OnInit (self):
self.frame = MyFrame (None, title="Bitmaps")

]




