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Introduction

V wxPythonis a GUI toolkit for Python, built on the wxWidgets C++ framework
V Designed to be crogdatform, supports Windows, Linux, Unix and Mac
V Usesnative widgetswherever possible
V Extensive library of examples, wonderful community
VvV wxWidgets (1992) and wxPython (1996) are mature and robust projects
V The next generation of wxPythoRljoenix is almost a reality
Phoenix
.. ywxPython s wxPyt#gn
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Cross-Platform GUI Toolkit
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Cross-Platform GUI Library
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Cross-Platform GUI Library
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Why wxPython?

Native look and feel on all platforms
Vast number of widgets (native and owrgiawn)
Permissive license

Fast evolving pace and excellent maintenance

< < < < <

0The only reason wxPython isn't the standard Python GUI toolkit iF kihatier
was there firs€ 0 D dzZRBSBum® | Y

Choice is hard for newcomers:
V High quality alternativedRyQt PySidePyGtk Tkinte)
V Try them all, choos&he One
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Architecture

wxPython Library

Proxy classes >
wxPython Extension Modules

wxWidgets

Platform GUI

Operating System
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Architecture

Core Classés

Wrapped SubModules

: v v v v v v
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Architecture

Partial class structure

object

[N\ T

ScrollHelper

/

Object ItemContainer
EvtHandler TextEntryBase
Window TextEntry

I

Panel TopLevelWindow

=]

AN

. \

Control \

ScrolledWindow Frame Dialog SpinCitrl PyControl ‘*‘ ControlWithltems
/ RibbonControl \‘\‘ Choice
Toplevel (floating) \ 7
windows -/
RibbonBar ComboBox
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Windows Layout Management

Layout managementdescribes how widgets are laid out in an application's user
Interface

V wxPython provides a few alternatives:

A Absolute positioning (brute forcé) R2 Yy Q( dR 2by2»i1 NB I f f & =

A Sizersvery powerful, not so simple at the beginning, but worth the effort

A SizedControlsaddon library to help simplify the creation of sizeased layouts

A AUI (Advanced User Interfacdpcking windows and automatic layout management

V My recommendation is to use sizers and AUI, depending on the layout you wi
to build:

A Use sizers for sutvindows layout or complex/nested layouts
A Try AUI for the main application windows
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Windows Layout Management Sizers

V Similar toLayoutManagers Java

V All items (widgets or nested sizers) added to a sizer are laid out by a specific
algorithm

V Relationships defined by containment within sizers or nested sizers

VIYy A0SYQa LRaAGA2Y GAGKAY Ada |ff2
A Empty space on borders
A Alignment

V You need to be able to think visually both tdpwn and bottomup to capture
your design
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Windows Layout Management Sizers

# Create g new app, don't redirect stdout/stderr to a window
app = wx.App(False)

# Create the main application window
frame = wx.Frame(parent=None, title='Sizers example’)

# Make a bunch of coloured panels

yellow panel = MakeColourWindow(frame, ‘yellow')
blue panel = MakeColourWindow(frame, "blue’)
grey_panel MakeColourWindow(frame, "grey’)
green_panel MakeColourWindow(frame, ‘green’)

# Main sizer

h_sizer = wx.BoxSizer(wx.HORIZONTAL) (
# Nested sub-sizer

P
W7 Sizers example

(=]=E] & i

v_sizer = wx.BoxSizer‘(wx.VERTICAL](

# Add the panels to the sizers

# Grey gets 1/2 of the space, blue and green 1/4 respectively
v_sizer.Add(blue panel , proportion=1, flag=wx.EXPAND)
v_sizer.Add(grey panel , proportion=2, flag=wx.EXPAND)
v_sizer.Add(green_panel , proportion=1, flag=wx.EXPAND)

# Nested sizer gets 2/3 of the space, yellow 1/3
h_sizer.Add(yellow panel, proportion=1, flag=wx.EXPAND)
h_sizer.Add(v_sizer ., proportion=2, flag=wx.EXPAND)

# Set the sizer to the application main window
frame.SetSizer(h_sizer)

frame.Show()

app.MainLoop()

A wxPython samplesizers.py
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Windows Layout Management AUI

AUl is an advanced layout mechanism you can use to quickly buikdjundky,
cross platform user interfaces. AUI provides:

Native, dockable floating frames

Perspective saving and loading

Native toolbars incorporating rediime, "springloaded" dragging
Customizable floating/docking behaviour

Completely customizable loend-feel

Optional transparent window effects (while dragging or docking)
Splittable notebook control

< <K<K LKL KL

Available as a wrapped subodule (inwx.au) or as purePython implementation
(inwx.lib.agw.au)
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Windows Layout Management AUI

# Creagte a new app, don't redirect stdout/stderr to a window
app = wx.App(False)

# Create the main application window
frame = wx.Frame(parent=None, title="AUIL example’)

# Make a bunch of coloured panels

yellow panel = Makelolourbindow(frame, ‘vellow®)
blue panel = MakeColourlWindow(frame, "blue’)
grey panel = MakeColourlindow(frame, “grey’)
green_panel MakeColourWindow(frame, ‘green’)

# Creagte the window manager
mgr = aul.AuiManager(frame)

# Add the panels as in the 5izers example
mgr.AddPane(yellow panel, aui.AuiPanelnfo()|Left(). %
Caption('Left’).Layer(l))
mgr.AddPane(blue panel , aui.AuiPanelnfo()|Top(). Y
Caption( ' Top'))
mgr.AddPane(grey panel , aui.AuiPanelnfo()|CenterPane()|)
mgr.AddPane(green_panel , aui.AuiPanelnfo()|Bottom().
Caption('Bottom'))

# Commit the changes to the Layout
mgr.Update()

frame.Show()
app.MainLoop()

p
[ AUI example

(=[] = |

Left

& wxPython sampleaui.py
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Windows Layout Management AUI

V In addition to layout management, you get fancy docking/floating windows

-- Itern 2
w5 tem3 Overview

[ 17 AUI Test Frame =]3] ® ]
File View Perspectives Options MNotebook Actions Help
‘0000 00 0000 - BDDDE BDEDB EBD -
D]leml - D]lemz D]lemB D]lemfl | DllemS D]lemﬁ D]lem? D]lem& b4 |
"""" Tree Pane 4 | [C] Welcome to AUI X]:'lﬂaul.luled | CJ DClick Edit! | BlueTab | mws  AControl | w
=-{E5 AUT Project o "
- rem1 Welcome to AUl a

to cr inh-nualit, and easily.
N (o — 1O

With Al |

ﬁ Item 4 T
@ -5 tem 5 AUl is an Advanced User Interface Iihrar}.]r ‘I = % hon t

oolkit that allows developers

ragging i

« EFWOPOD N esipop @ | TeswReD g

1

— 1 2

= ¢ |

_ el 4

* I 5

]

A Third Auto-NB Pane 7

E|..|_E AUT Project 5

lﬁ Item1 « [
-[E5) Ttem 2
ﬁ Itern 3
ﬁ Itern 4

-5 Item 5

[~ ]

|<I

[Auto NB Text Pane with Hide Prompt | A Third Auto-NB P ¢ ]

V ¢NHzAd YS 6KSy L

4 \\

al e

&82dz OFy 3ISG | dz

MAERSK
oIL



Windows Layout Management AUI
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Parallel wxPython

tfFe@Ay3 yYyAOS H6AGK GKNBFRa 2NJ
V wxPython widgets are not (easilyickleable

A multiprocessingvill complain
A Child processes can not directly interact with the main process

V GUtrelated methods/functions are not threasafe:

A Separate threads can not directly call GUI methods
A The GIL is usually not your friedd

Different alternatives for handling threads:
A wx.CallAfter
A wx.PostEvent
A Usingpubsub

LI NJ f f
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Parallel wxPythornc Threads

c¢lass MainFrame (wx.Frame) :

def init (self, parent):

wx.Frame. init (self, parent)

self.label = wx.StaticText (self, label="Eezdy")
self.btn = wx.Button(self, label="Start")
self.gauge = wx.Gauge (self)

# . Other initislization skipped

LAl=E S Ny A R P

self.Bind (wx.EVT BUTTON, self.OnButton)

def OnButton(self, event):
self.gauge.SetValue (0)
self.label.SetlLabel ("Running™)

thread = threading.Thread(target=self.LongRunning)
thread.start ()

def OnLongRunDone (self) :
self. gauge.SetValus (100)
self.label.SetlLabel ("Done™)

def LongBunning(self):

""UThis runs in a different thread. Sleep is used
to simulate a long running task.™™"

time.sleep (3]
wx.CallAfter (self.gauge.SetValue, 20)
time.sleep(5)
wx.CallAfter (self.gauge.SetValue, 70)
time.slesp (4)

wx.CallAfter (self.OnLongRunDoneg)

—

V GUI remains responsive

V Similar strategy can be
Implemented via
wx.PostEvenbr pubsub

wxPython sample
2 threads_1.py
threads_2.py




Parallel wxPythonc Processes

Multiple concurrent processes:

A Start a separate monitoring thread
A Start the processes from the thread

A Usewx.CallAfterwx.PostEvenor pubsubin the thread to communicate with your GUI

def LongBRunning(self):

This runs i1n a different thread and starts multiple
separate processes to simulate a long running task.
prool = multiprocessing.Pool (processes=4)
tasks = range (0, 100)
it = pool.imap (RunCalculations, tasks)
while 1:
try:
value = it.next ()
except Stoplteration:
break
else:

wx.CallAfter (self.gauge.SetValue, wvalue)

wx.CallARfter (self.OnLongRunDone)

V GUI remains responsive

V You can use
multiprocessing.apply _asyr
as well

. WxPython sample
A process _1.py
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Parallel wxPythonc Processes

Single separate process:

A Used to monitor an external applications (for example)

A Particularly useful to monitastdoutand stderr

A Usewx.Procesandwx.Executéo run the separate process

def LongRunning (self) :

This runs in the GUI thread but uses Process an
Execute to start and monitor a separate process

cmd = 'python -u external program.py'

self.process = wx.Process (self)

self.process.Redirect ()

wx.Exzecute (cmd, wx.EXEC ASYNC, self.process)

def OnIdle (self, =event):

115 evVent hanaler Catchnes TOoOUT .

+ T~
L =

process5 5

if self.process is not None:

stream = self.process.GetInputStreaml)
if stream.CanBead():
text = stream.read()

self.label .AppendText (text)

V GUI remains responsive

V cmdcan be any process
you can start on your
machine

. WxPython sample
A process_2.py
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Persisting GUIs State

PersistentGUIs automaticallgave theirstate whenthey are destroyed and restore
It when they are recreated, evaifuring anotherprogram invocation

wx.lib.agw.persists a package that does all the work for you:
V PersistenceManagavhich all persistentvidgetsregister themselvewith
V PersistentObjeas the base class for all persistemntrols

V PersistentHandlerahich handle different kind of saving/restoring actiaiepending on
the widgettype

Persistent states include:

V Windows position, size and (AUI) layouts

V Text control values

V Radiobuttonselections

V Tree controls expansion state

VIAaAald O2yiUNRt&a a4aStSOUA2yaszs O2fdzyYy @ARUOK.

Thepersistframework handles more than 100 different widgets
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