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What makes Python good at GUIs?

· Rapid turnaround…
easy to experiment 

· Very high-level… 

fast to code GUIs

· Object-oriented…

code reusability

· Dynamic reloading…
changes without stopping

· Portability…


easy to distribute 

The Python language is optimized for...

·  Developer Productivity

·  Script Portability

·  Component Integration

·  Software Quality

GUI Options for Python

Tkinter

· An OO interface to the Tk library

· Tk used by Python, Perl, Tcl, others

· Python's de facto standard GUI toolkit

· Open Source, ships with Python, books available

· Scripts are portable to X/Unix, Windows, Macs

· Mostly native look-and-feel

· 20 base widgets plus a handful of extensions

· PMW package adds additional widgets

· Vaults site has other extensions: trees, ...

· IDLE development IDE coded with Tkinter

· PythonWorks GUI builder for Tkinter

wxPython

· An OO wrapper over wxWindows classes

· wxWindows is a C++ development framework

· Supports GUIs, threads, data-structures, and more

· Probably the 2nd most popular Python GUI toolkit

· Open Source, fetched and installed separately

· Scripts are portable to Windows, X/Unix (with Gtk)

· Mostly native look-and-feel

· Self-installer on Windows, RPMs and libs on Linux

· Rich collection of widgets: trees, MDI, calendars,... 

· BoaConstructor GUI builder for wxPython

Other GUI Options

MFC

win32all package wrappers for Windows

WPY 


Portable MFC-like API for Windows, Unix

KDE/Qt and Gnome/Gtk


Development lib wrappers for Linux

Jython (JPython), Swing, AWT


Java GUI development class libs

HTMLgen


Makes web pages from Python object trees

Motif, FXPy, pyFLTK, wafe, PyAmulet, DynWin,...


See Vaults of Parnassus site for less common options

The Great Tkinter versus wxPython Debate

wxPython Pros

Has a richer widget set

· wxPython comes with a very nice widget set: MDI ...

· Tkinter needs PMW for notebooks, comboboxes,...

· Tkinter needs other extensions for trees, MDI,... (see Vaults)

· But Tkinter Text and Canvas are functionally rich

· But Tkinter's widget set is easy to extend via OOP (PMW)

Some operations may be faster

· But depends on what you test

· Tkinter coding styles may influence speed (canvas)

Some widgets may look more native

· But depends on what you compare

· wxPython has own look-and-feel for some widgets

· Tkinter has become very native: dialogs, menus, ...

wxPython Cons

More complex to program and learn

· Tkinter is a lightweight API: mixes well with scripting languages

· wxPython based on a C++ API: tends to require more code

· wxPython is a large MFC-like framework: required mindset

· wxPython requires OOP, even for simple things

· wxPython lacks Tkinter's layout and widget config simplicity

Lack of documentation

· Tkinter: a dedicated book, 250 pages in PP2E, Tcl/Tk books

· wxPython: mostly defers to wxWindows C++ docs, no books

Less portable

· wxPython scripts do not run on Macs today 

· wxPython requires Gtk on Unix/Linux

Not as widely available

· Tkinter is part of Python: scripts run on most Pythons

· wxPython scripts require extra installation steps

Not as well supported or mature

· Tk used by Python, Perl, Tcl: millions of users

Can be difficult to install on Unix/Linux

· requires extra libs besides wxPython package

wxWindows non-GUI extras redundant in Python

· Threads, sockets, data-structures, are provided by Python itself

But your mileage may vary

· Both are viable development toolkits

· Choice depends on your app requirements

· Tkinter+PMW roughly like wxPython

· wxPython complexity may be necessary in some apps

· A Tkinter/wxPython portability layer might help
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Tkinter Overview  (for comparison)

The Basics

· One Python class per Tk widget type

· Widget object methods for widget actions

· Widget configuration by keyword arguments

· 20 widget classes, related tools, dozens of config options 

· Text and Canvas widgets are functionally rich

· Wraps a C library in classes, routes events back to Python

Events

· Widget-specific event handler registration

· widget.bind() to intercept lower-level events

· Plus timers, scrolls, file I/O

Layout

· 3 geometry managers available

· Pack: arranges children by constraints: side, fill, etc.

· Grid: arranges children in row/column fashion

· Place: uses exact or relative window position and size

· Canvas widget also allows general pixel-level drawing

A first example: Tkinter coding basics

from Tkinter import Label                     # get widget

widget = Label(None, text='Hello GUI world!') # make one

widget.pack()                                 # arrange it

widget.mainloop()                             # event loop
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Application Structure

· Make/link widgets, arrange widgets, call mainloop()

· All widgets must be packed, gridded, or place

· mainloop() starts the Tkinter event processing loop

· Each app has a main top-level window (a real or default Tk)

· Each Toplevel widget makes a new top-level window

· You can use OOP for apps and widgets if you want to

A second example: Frames and callbacks

· Frames are containers for widgets, and other Frames

· Widgets (e.g., Button) attach to sides of a parent

· Event handlers are any callable object: func, method, etc.

· Button handlers are registered as ‘command’ options

· pack() arranges a widget in its parent

· mainloop() starts app: Tkinter event loop, returns on close

from Tkinter import *                  # widgets, constants

def msg():                             # callback handler 

    print 'hello stdout world...'

top = Frame()                          # make a container

top.pack()

Label(top,  text="Hello callback world").pack(side=TOP)

Button(top, text="press me", command=msg).pack(side=BOTTOM)

top.mainloop()


 
  
% python guiexample.py

hello stdout world...

hello stdout world...
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Tkinter Coding Structure

One Python class per Tk widget type



from Tkinter import Button

widget = Button()

One widget object method per widget action



widget.pack()

Widget configuration: keyword arguments



widget.config(bg='navy')

Callback functions: registered as keyword args

def handlerfunc(): code

Button(command=handlerfunc)

Events: per widget, or lower-level bind() call



def eventfunc(event): code
widget.bind("<KeyPress>", eventfunc)

Layout: 3 geometry managers available 



widget.pack(side=RIGHT)



widget.grid(row=1, col=2)



widget.place(relx=0.5)

Composition: pass container as 1st arg when making new widget



parent = Frame()

Button(parent, command=handler, bg='navy')

Packing widgets without saving them (but don't assign result!)



Label(text='spam').pack(side=LEFT)



...versus...



widget = Label(text='spam')



widget.pack(side=LEFT)

More on Events

· Per-widget event registration

widget = Button(command=onClick)        # no args

widget.config(command=onClick)

· Lower-level registration: mouse, keyboard, window events

widget.bind("<B1-Motion>", eventfunc)   # evt arg

· Timers: for animation, threads, etc.

widget.after(msecs, func)

· Other: scrollbars, WM events on Toplevels, file I/O events

Bind example

from Tkinter import *

def hello(event):

    print 'Press twice to exit'      # on single left click

def quit(event):                     # on double left click

    print event.widget, event.x, event.y  

    import sys; sys.exit() 

widget = Button(None, text='Hello event world')

widget.pack()

widget.bind('<Button-1>', hello)   # bind left mouse click

widget.bind('<Double-1>', quit)    # bind double left click

widget.mainloop()
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C:\Python20\test>python TK-test3.py
Press twice to exit

Press twice to exit

.8398204 25 10

More on Layout

· 3 Geometry managers: arrange widgets in a parent/container

· Pack, Grid, Place: called through methods of widget objects

· Can mix managers in an app, but not in a given container

Packer:  widget.pack(side=TOP, fill=X)
· Widgets arranged by very-high-level constraints

· Options give side of attacment, expansion policy, anchor position

Grids:  widget.grid(row=i, col=j)
· Widgets arranged by row and column within their parent

· Options: sticky controls stretching and resizing behavior 

Placer:  widget.place(relx=0.5)
· Widgets arranged by exact or relative pixel position and size

· Tedious to use for realistically complex interfaces

Pack example

from Tkinter import *

root = Tk()                             # Tk=root window

widget = Label(root, bg='beige')        # attach to root

widget.config(text='Hello GUI world!') 

widget.pack(side=LEFT, expand=YES, fill=BOTH)

Button(root, text='Press').pack(side=RIGHT)

root.title('guiexample4.py')

root.mainloop()
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Packer details

Order of packing matters: decreasing space cavity model

· When packed, widget gets entire side of remaining cavity in parent

· side options tell which side a widget gets  (default=TOP)

· Other options: expand=sizing,  fill=stretch,  anchor=placement

· Clipping: items packed last are clipped first when window skrinks

General layout technique:

1. Layout window display as a hierarchy of rectangles

2. Implement topmost rectangle (window) as a Tk or Toplevel

3. Implement rectangles in window as Frames

4. Implement nested rectangles as Frames within Frames

5. Attach basic widgets to innermost Frames

· Frame hierarchy model also applies to grids: grids in nested Frames 

Grids, packs, nested Frame, and Toplevels

· Tk is the app root window (explicit or default)

· Each Toplevel is a new independent window

· Tk and Toplevel are also widget containers

· Tk and Toplevel have title, size, WM events, menu bar

· Checkbutton is a simple 2-state widget

· See wxPython sizer analog later

from Tkinter import *

root = Tk()

Label(root, text='Hello grid world').grid(col=0)

Button(root, text='Spam').grid(row=0, col=1, sticky=NSEW)

Checkbutton(root, text='Eggs').grid(row=1, col=1, sticky=NSEW)

root = Toplevel()

Label(root, text='Hello pack world').pack(side=LEFT, anchor=N)

Button(root, text='Spam').pack(side=TOP, fill=BOTH)

Checkbutton(root, text='Eggs').pack(side=BOTTOM, fill=BOTH)

root = Toplevel()

Label(root, text='Hello frame world').pack(side=LEFT)

panel = Frame(root, bd=2, relief=SUNKEN)

panel.pack(side=RIGHT, expand=YES, fill=BOTH)

Button(panel, text='Spam').pack(side=TOP, fill=BOTH)

Checkbutton(panel, text='Eggs').pack(side=TOP, fill=BOTH)

root.mainloop()
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Using OOP with Tkinter

· Each widget is a Python class object

· Use normal inheritance to customize widgets

· Use normal composition to attach GUI components

· Subclass Frame to build reusable widget packages

Frame subclass example

· Methods attach widgets to ‘self’--a kind of Frame

· Callbacks are bound methods of ‘self’--in the class

· To attach, pass in another GUI as the parent: 

part = Hello(anotherFrame)

part.pack(side=RIGHT)
 

#!/usr/local/bin/python

from Tkinter import *                   # get widgets

class Hello(Frame):                     # a new component

    def __init__(self, parent=None):

        Frame.__init__(self, parent)    # superclass init

        self.pack()

        self.make_widgets()             # attach to self

    def make_widgets(self):

        widget = Button(self, text='Hello')

        widget.config(command=self.onPress)

        widget.pack(side=LEFT)

    def onPress(self):

        print 'Hi.'                     # write to stdout

if __name__ == '__main__':  Hello().mainloop()
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Larger example: Toplevel subclass, common dialogs

· Toplevel (and Tk) is window, and topmost container widget

· Class provides state: "count" differs per instance/window

· Common dialog calls: for typical modal interactions

from Tkinter import *

from tkMessageBox import showinfo

class MyWindow(Toplevel):

    def __init__(self, parent=None, hdr='', size=(150,50)):

        Toplevel.__init__(self, parent)

        self.title(hdr)

        self.minsize(size[0], size[1])

        self.makeWidgets()

        self.count = 0

        self.header = hdr

    def makeWidgets(self):

        Label(self, text='Popups').pack()

        btn = Button(self, text='Go', command=self.onClick)

        btn.pack(expand=YES, fill=BOTH)

    def onClick(self):

        msg = 'Got button click: %d' % self.count

        self.count += 1

        showinfo(self.header, msg)

root = Tk()

Button(root, text='Exit All', command=root.quit).pack()

MyWindow(root, hdr='Spam1')

MyWindow(root, hdr='Spam2')

root.mainloop()
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Larger example: standalone class, nested Frames

· Tk (window) is the topmost container

· Left and right sides of window are Frames in window

· Labels and buttons attach to the side Frames

· This class is not a kind of widget: not directly attachable

· See wxPython sizer analog later

from Tkinter import *

class MyApp:             

    def __init__(self, title='Tk demo'):

        root = Tk()

        root.title(title)

        lpnl = Frame(root)

        rpnl = Frame(root)

        lpnl.pack(side=LEFT,  expand=YES, fill=BOTH)

        rpnl.pack(side=RIGHT, expand=YES, fill=BOTH)

        Label(lpnl,  text='Hello1').pack()

        Button(lpnl, text='go1', command=self.onBtn).pack()

        Label(rpnl,  text='Hello2').pack(side=LEFT)

        Button(rpnl, text='go2',

                     command=self.onBtn).pack(side=RIGHT)

    def onBtn(self):

        print 'Hello!...'

MyApp(title='Nested Frames')

mainloop()
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 Tkinter Widget Set

	Widget Class
	Description

	Label
	Simple message area

	Button
	Simple labeled pushbutton widget

	Frame
	Container for attaching and arranging other widget objects

	Toplevel , Tk
	Top-level windows managed by the window manager

	Message
	Multiline text-display field (label)

	Entry
	Simple single-line text entry field

	Checkbutton
	2-state button widget, used for multiple-choice selections

	Radiobutton
	2-state button widget, used for single-choice selections

	Scale
	A slider widget with scalable positions

	PhotoImage
	Image object for placing full-color images on other widgets

	BitmapImage
	Image object for placing bitmap images on other widgets

	Menu
	Options associated with a Menubutton or top-level window

	Menubutton
	Button that opens a Menu of selectable options/submenus

	Scrollbar
	Bar for scrolling other widgets (e.g., listbox, canvas, text)

	Listbox
	List of selection names

	Text
	Multiline text browse/edit widget, support for fonts, etc.

	Canvas
	Graphics drawing area: lines, circles, photos, text, etc.

	OptionMenu
	Composite: pull-down selection list

	ScrolledText
	Composite: Text with attached Scrollbar 

	Dialog
	Old: common dialog maker (see new common dialog calls) 


Plus...

	Common/standard dialog calls
	File selectors, color choosers, alerts, inputs, etc.

	Tkinter linked variable classes
	StringVar, IntVar, DoubleVar, BooleanVar

	Geometry management methods
	pack, grid, place, plus configuration options

	Scheduled callbacks
	Widget after, wait, and update methods; file I/O callbacks

	Other Tkinter tools
	clipboard access, bind/Event, widget config options, modal dialogs

	 Tkinter extensions (Vaults site)
	PMW=more widgets, PIL=images, hackicon=replace red Tk, trees,...


For more details

 
 

· Book: Manning's Python and Tkinter Programming, covers Tkinter and PMW extension; includes reference appendixes for both systems, larger examples, etc.

· Book: O'Reilly's Programming Python 2nd Edition, a Tkinter tutorial, widget tour, and advanced examples such as mail clients, text editors, paint programs, clocks, etc. (250 pages)

· Site: www.pythonware.com: online Tkinter reference manual, tutorial, tools

· An O'Reilly Tkinter book is in the works

· Most other Python books introduce Tkinter briefly

· Most Tcl/Tk books, especially Brent Welch's, and O'Reilly's Tcl/Tk Pocket Reference

wxPython Overview

The Basics

· One wxPython class per wxWindows class

· Python tuples returned for C++ output arguments

· Window ID integers identify widgets in various contexts

· Widget configuration via method calls, not keyword args

· Hundreds of classes in framework, inheritance hierarchy

· wxWindows C++ class wrappers generated with SWIG

Events

· EVT_* funcs bind callable object to window and event type

· Much like Tkinter's widget.bind() low-level event scheme

· No notion of Tkinter's per-widget callback registration

Layout

· 5 layout schemes supported

· Brute force: specify exact positions programmatically

· Sizer objects: a row or column of widgets, widget grids

· Constraint objects: relative to sibling or parent

· Layout algorithm objects: for MDI, SDI frames

· Resources: wxWindows dialog editor generates resource files

A First Example: wxPython Coding Basics

· Code wxApp subclass, override OnInit method

· Create instance of subclass, call its MainLoop()

· Boilerplate code, repeated in most wx scripts

· Parents are passed in to widget constructor calls

· Windows IDs: -1 means make a default ID

from wxPython.wx import *                  # wx exports

class MyApp(wxApp):                        # redef OnInit

    def OnInit(self):

        frame = wxFrame(NULL, -1, "Hello wxPython world")

        frame.Show(true)

        self.SetTopWindow(frame)           # main window

        wxStaticText(frame, -1, 'Spam!')   # add a label

        return true                        # signal success

app = MyApp(0)                             # make an app

app.MainLoop()                             # run event loop
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A second example: event callbacks

· Sets frame (window) size

· EVT_BUTTON() registers handler to run on button clicks

· ID_BTN identifies button widget in registration call

from wxPython.wx import *

ID_BTN = 10

class MyApp(wxApp):

    def OnInit(self):

        frame = wxFrame(NULL, -1, 'Buttons', 

                        wxDefaultPosition, (200, 100))

        frame.Show(true)

        self.SetTopWindow(frame)

        btn = wxButton(frame, ID_BTN, 'Spam')

        EVT_BUTTON(frame, ID_BTN, self.onClick)

        return true

    def onClick(self, event):

        print 'Hello!', event.GetId()

app = MyApp(0)

app.MainLoop()        
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% python program.py

Hello! 10

Hello! 10

Hello! 10

A third example: subclassing wxFrame

· Builds customized wxFrame subclass

· Each wxFrame instance is a new window

· Uses common dialog class to display count value

· Subclass provides state namespace: "count" is per-instance
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from wxPython.wx import *

ID_BTN = 10

class MyFrame(wxFrame):

    def __init__(self, parent=NULL, ID=-1, hdr='wxPython',

                 pos=wxDefaultPosition, size=(250,100)):

        wxFrame.__init__(self, parent, ID, hdr, pos, size)

        self.makeWidgets()

        self.Show(true)

        self.count = 0

        self.title = hdr

    def makeWidgets(self):

        btn = wxButton(self, ID_BTN, 'Press')

        EVT_BUTTON(self, ID_BTN, self.onClick)

    def onClick(self, event):

        msg = 'Got button click: %d' % self.count

        self.count += 1

        dlg = wxMessageDialog(self, msg, self.title, 

                              wxOK | wxICON_EXCLAMATION)

        choice = dlg.ShowModal()

        dlg.Destroy()

class MyApp(wxApp):

    def OnInit(self):

        frame1 = MyFrame(hdr='Spam1')

        frame2 = MyFrame(hdr='Spam2')     # two new windows

        #self.SetTopWindow(frame1)        # default=1st frm

        #self.SetTopWindow(frame2)        # exit=all closed

        return true

app = MyApp(0)

app.MainLoop()

wxPython Application Structure

· To start a wxWindows application, derive a wxApp class and override wxApp.OnInit.

· An application must have a top-level wxFrame or wxDialog window (or a subclass of one of these).

· Each frame may contain one or more instances of classes such as wxPanel, wxSplitterWindow, or other windows and controls.

· A frame can have a wxMenuBar, a wxToolBar, a status line, and a wxIcon for when the frame is iconized.

· A wxPanel is used to place user-interaction controls: wxButton, wxCheckBox, wxChoice, wxListBox, wxRadioBox, wxSlider, and so on.

· Instances of wxDialog can also be used for controls, and do not require a separate frame.

· Common dialog classes such as wxMessageDialog and wxFileDialog are alternatives to creating a dialog box and populating it with items.

More on Layout

Brute force

· Specify exact positions programmatically

· Tedious to use, doesn't handle resizes and fonts

Sizers (closest to Tkinter?)
· BoxSizer objects: a row or column of widgets

· GridSizer objects: arrange widgets in table fashion

· Widgets and containers nest within sizers

· Sizers can nest within other sizers: hierarchies

· Handles resizes and platform diffs gracefully

Constraint objects

· Arrange a widget relative to a parent or sibling

· Relative to positions, edges

· Can handles resizes and platform diffs gracefully

· More complex to program than sizers

Also: Layout algorithm objects: for MDI, SDI frames

Also:  Resources: generated by wxWindows dialog editor

Also:  Higher-level structures: MDI, Sash windows, Notebooks,...

Brute Force: absolute position

· Pass (x,y) positions, (width,height) sizes; tuples or class objects

· Tedious for complex displays

· Doesn't handle resizes or platform font diffs well

· (-1,-1) means use default size or position

from wxPython.wx import *

class MyApp(wxApp):             

    def OnInit(self):

        frame = wxFrame(NULL, -1, 'Buttons', 

                              (-1,-1), (130, 125))

        frame.Show(true)

        self.SetTopWindow(frame)

        wxStaticText(frame, -1, 'Hello', (25, 10), (-1,-1))

        wxButton(frame, 10, 'Spam', (25, 50), (50, 20))

        EVT_BUTTON(frame, 10, self.onClick) 

        return true

    def onClick(self, event):

        print 'Hello!', event.GetId()

app = MyApp(0)

app.MainLoop()
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BoxSizers: a row/column of widgets

· Add widgets to vetical or horizontal sizer

· Call container's SetAutoLayout, SetSizer

· Box and grid sizers handle resizes and platform diffs

from wxPython.wx import *

class MyApp(wxApp):             

    def OnInit(self):

        frame = wxFrame(NULL, -1, 'Buttons', 

                        wxDefaultPosition, (100, 100))

        frame.Show(true)

        self.SetTopWindow(frame)

        box = wxBoxSizer(wxVERTICAL)

        cntl1 = wxStaticText(frame, -1, 'Hello')

        cntl2 = wxButton(frame, 10, 'Spam')

        box.Add(cntl1, 1, wxALIGN_CENTER)

        box.Add(cntl2, 1, wxALIGN_CENTER)

        frame.SetAutoLayout(true)

        frame.SetSizer(box)

        #box.Fit(frame)

        EVT_BUTTON(frame, 10, self.onClick) 

        return true

    def onClick(self, event):

        print 'Hello!', event.GetId()

app = MyApp(0)

app.MainLoop()        
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Grid sizer, nested box sizers

from wxPython.wx import *

class MyApp(wxApp):

    def OnInit(self):

        self.makeGridSizerWin()

        self.makeBoxSizerWin()

        return true

    def makeGridSizerWin(self):       # see also: AddMany

        frame = wxFrame(NULL, -1, '', (-1,-1), (150,100))

        frame.Show(true)

        grid = wxGridSizer(2, 2) 

        grid.Add(wxStaticText(frame, -1, 'hello grids'))

        grid.Add(wxButton(frame, -1, 'Spam'))

        grid.Add(-1, -1)

        grid.Add(wxCheckBox(frame, -1, 'Eggs'))

        frame.SetAutoLayout(true)

        frame.SetSizer(grid)

    def makeBoxSizerWin(self):

        frame = wxFrame(NULL, -1, '', (-1,-1), (150,100))

        frame.Show(true)

        box2 = wxBoxSizer(wxVERTICAL)               # right

        box2.Add(wxButton(frame, -1, 'Spam'), 1)

        box2.Add(wxCheckBox(frame, -1, 'Eggs'), 1)

        box1 = wxBoxSizer(wxHORIZONTAL)

        box1.Add(wxStaticText(frame, -1, 'hello boxes'), 1)

        box1.Add(box2)

        frame.SetAutoLayout(true)

        frame.SetSizer(box1)

app = MyApp(0)

app.MainLoop()        
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Larger example: nested sizers, panels on frames

from wxPython.wx import *

class MyApp(wxApp):             

    def OnInit(self):

        frame = wxFrame(NULL, -1, 'Buttons', (-1,-1), (200, 100))

        frame.Show(true)

        self.SetTopWindow(frame)

        pnl1 = wxPanel(frame, -1, wxDefaultPosition, wxDefaultSize)

        pnl2 = wxPanel(frame, -1, wxDefaultPosition, wxDefaultSize)

        box = wxBoxSizer(wxHORIZONTAL)

        box.Add(pnl1, 1, wxEXPAND)

        box.Add(pnl2, 1, wxEXPAND)

        frame.SetAutoLayout(true)

        frame.SetSizer(box)

        box = wxBoxSizer(wxVERTICAL)

        box.Add(wxStaticText(pnl1, -1, 'Hello1'), 1)

        box.Add(wxButton(pnl1, 10, 'Spam1'), 1)

        pnl1.SetAutoLayout(true)

        pnl1.SetSizer(box)

        box = wxBoxSizer(wxHORIZONTAL)

        box.Add(wxStaticText(pnl2, -1, 'Hello2'), 1)

        box.Add(wxButton(pnl2, 10, 'Spam2'), 1)

        pnl2.SetAutoLayout(true)

        pnl2.SetSizer(box)

        EVT_BUTTON(frame, 10, self.onClick) 

        return true

    def onClick(self, event):

        print 'Hello!', event.GetId()

app = MyApp(0)

app.MainLoop()         
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Constraints: position relative to sibling or parent

· Constraint objects have 8 individual constraints

· Individual constraints have arrangement methods

· Set 4 of the 8 constraints to fully constrain a widget

· Can handle resizes and platform diffs gracefully

· But complex to code

from wxPython.wx import *

class MyApp(wxApp):             

    def OnInit(self):

        frame = wxFrame(NULL, -1, 'Buttons', 

                        (-1,-1), (200,100))

        frame.Show(true)

        self.SetTopWindow(frame)

        frame.SetAutoLayout(true)

        lbl = wxStaticText(frame, -1, 'Hello')

        btn = wxButton(frame, 10, 'Spam')

        con = wxLayoutConstraints()

        con.top.Below(lbl, 10)

        con.bottom.SameAs(frame, wxBottom)

        con.left.SameAs(frame, wxLeft)

        con.right.SameAs(frame, wxRight)

        btn.SetConstraints(con)

        EVT_BUTTON(frame, 10, self.onClick) 

        return true

    def onClick(self, event):

        print 'Hello!', event.GetId()

app = MyApp(0)

app.MainLoop()
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More on Events

· EVT_* funcs bind callable object to window and event type

· Window IDs used to associate window with handler

· Much like Tkinter's widget.bind() low-level event scheme

Sample event registration functions (see manual for all)

	Function
	Event Type

	EVT_BUTTON
	Button click

	EVT_MENU
	Menu item selection

	EVT_SIZE
	Window size change

	EVT_MOVE
	Window moved

	EVT_CLOSE
	Frame close request: event.Veto 

	EVT_PAINT
	Part of window needs to be redrawn

	EVT_CHAR
	Non-modifier keystroke 

	EVT_IDLE
	When not processing other events

	EVT_LEFT_DOWN
	Left mouse button press

	EVT_LEFT_UP
	Left mouse button release 

	EVT_LEFT_DCLICK
	Left mouse button double-click 

	EVT_MOTION
	Mouse cursor in motion 

	EVT_SCROLL
	Scrollbar manipulation 


Larger Example: menu selection events, status bars

· Append entries to wxMenu

· Append wxMenus to wxMenuBar

· Register menu selection handlers by ID with EVT_MENU

· "&" in menu item labels gives keyboard shortcut key

· Status bar text automatically set as menu items selected
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from wxPython.wx import *

ID_ABOUT = 101

ID_EXIT  = 102

ID_CUT   = 103

ID_PASTE = 104

class MyFrame(wxFrame):

    def __init__(self, parent, ID, title):

        wxFrame.__init__(self, parent, ID, title,

                         (-1,-1), wxSize(200, 150))

        self.CreateStatusBar()

        self.SetStatusText("Select a menu option")

        fmenu = wxMenu()

        fmenu.Append(ID_ABOUT, "&About", "Program Details")

        fmenu.AppendSeparator()

        fmenu.Append(ID_EXIT, "E&xit", "Exit this program")

        emenu = wxMenu()

        emenu.Append(0, "&Cut",   "Cut selected text")

        emenu.Append(1, "&Paste", "Paste from clipboard")

        menuBar = wxMenuBar()

        menuBar.Append(fmenu, "&File");

        menuBar.Append(emenu, "&Edit");

        self.SetMenuBar(menuBar)

        EVT_MENU(self, ID_ABOUT, self.OnAbout)

        EVT_MENU(self, ID_EXIT,  self.onExit)

    def OnAbout(self, event):

        dlg = wxMessageDialog(self, "Basic wx app window",

                        "About", wxOK | wxICON_INFORMATION)

        dlg.ShowModal()

        dlg.Destroy()

    def onExit(self, event):

        self.Close(true)

class MyApp(wxApp):

    def OnInit(self):

        frame = MyFrame(NULL, -1, "Hello from wxPython")

        frame.Show(true)

        self.SetTopWindow(frame)

        return true

app = MyApp(0)

app.MainLoop()

wxPython Widget Set

· About 200 classes in wxPython, hundreds in wxWindows!

· 23 basic control classes (buttons, sliders, text, etc.)

· 19 container window classes (managed and other)

· 13 common dialog classes

· Plus menu, layout, event, device context, and others

· All have unique uses and call signatures, many args optional

· See the wxWindows reference manual for a full list

Common dialogs

· Ready-made dialog classes

	wxDialog
	Base class for common dialogs  

	wxColourDialog
	Colour chooser dialog  

	wxDirDialog
	Directory selector dialog  

	wxFileDialog
	File selector dialog  

	wxMultipleChoiceDialog
	Get one or more selections from a list  

	wxSingleChoiceDialog
	Get a single selection from a list  

	wxTextEntryDialog
	Get a single line of text from the user  

	wxFontDialog
	Font chooser dialog  

	wxPageSetupDialog
	Standard page setup dialog  

	wxPrintDialog
	Standard print dialog  

	wxPageSetupDialog
	Standard page setup dialog  

	wxMessageDialog
	Simple message box dialog  

	wxWizard
	A wizard dialog


Managed windows

· Controlled by window manager

· Frames may contain windows

· Dialogs may contain controls

	wxDialog
	Dialog box  

	wxFrame
	Normal frame  

	wxMDIParentFrame
	MDI parent frame  

	wxMDIChildFrame
	MDI child frame  

	wxMiniFrame
	A frame with a small title bar  

	wxWizard
	A wizard dialog

	wxTabbedDialog
	Tabbed dialog (deprecated)  


Miscellaneous windows

· A variety of classes derived from wxWindow

	wxPanel
	A window whose color changes per user settings  

	wxScrolledWindow
	Window with automatically managed scrollbars  

	wxGrid
	A grid (table) window  

	wxSplitterWindow
	Window split vertically or horizontally  

	wxStatusBar
	Implements the status bar on a frame  

	wxToolBar
	Toolbar class  

	wxNotebook
	Notebook class  

	wxPlotWindow
	A class to display data.  

	wxSashWindow
	Window with four optional dragable sashes  

	wxSashLayoutWindow
	Window for IDE-like layout arrangement  

	wxWizardPage
	A base class for page in wizard dialog  

	wxWizardPageSimple
	A page in wizard dialog 


Controls (basic widgets) and Menus

· Small windows for user interaction

· Non-statics can have associated validators

	wxControl
	The base class for controls  

	wxButton
	Push button control, displaying text  

	wxBitmapButton
	Push button control, displaying a bitmap  

	wxCalendarCtrl
	Date picker control  

	wxCheckBox
	Checkbox control  

	wxCheckListBox
	A listbox with checkbox to left of each item  

	wxChoice
	Choice control (a combobox without editable area)  

	wxComboBox
	A choice with an editable area  

	wxGauge
	Represent a varying item, e.g., time remaining  

	wxStaticBox
	For visually grouping related controls  

	wxListBox  
	Single or multi-selection list of strings  

	wxListCtrl
	Display lists of strings, multi-column  

	wxTabCtrl
	Manages several tabs  

	wxTextCtrl
	Single or multi-line text editing 

	wxTreeCtrl
	Tree (hierarchy) control  

	wxScrollBar
	Scrollbar control  

	wxSpinButton
	A spin or 'up-down' control  

	wxSpinCtrl
	A spin control: spin button + text control  

	wxStaticText
	One or more lines of non-editable text  

	wxStaticBitmap
	A control to display a bitmap  

	wxRadioBox
	A group of radio buttons  

	wxRadioButton
	A round mutually exclusive button

	wxSlider  
	A slider that can be dragged by the user  

	wxMenu
	Displays a series of menu items for selection  

	wxMenuBar
	Contains a series of menus for use with a frame  

	wxMenuItem
	Represents a single menu item  


Final Hints

· wxPython self-installer on Windows, more complex on Linux; get the wxPython package for your version of Python

· You can probably mix wxPython and Tkinter on the same machine, but not in the same application (one mainloop)

· Name your scripts " filename.pyw " to avoid the popup console window on MS-Windows (it serves as standard I/O streams when a filename is double-clicked in an explorer) 

· And lots of other stuff: List controls, Text controls, MDI, Trees, Sashes, Notebooks, Object Graphics Library,...

· See wxPython demo source code for more controls and more realistic examples--the examples only get bigger from here!

 

One for the Road: Trees

# caveat: recursion would be more general

from wxPython.wx import *

TID = 42

treeshape = [

('main1', [('nest1', ('aaa', 'bbb', 'ccc')),      

           ('nest2', ('ddd', 'eee', 'fff'))]),

('main2', [('nest3', ('ggg', 'hhh', 'iii')),

           ('nest4', ('jjj', 'kkk', 'lll'))])

]

class MyApp(wxApp):

    def OnInit(self):

        frame = wxFrame(NULL, -1, 

                        "Trees-R-Us", (-1,-1), (300,300))

        frame.Show(true)

        self.SetTopWindow(frame)

        tree = wxTreeCtrl(frame, TID, (-1,-1), (-1,-1))

        root = tree.AddRoot('Entire Tree') 

        for x in treeshape:

            parent = tree.AppendItem(root, x[0])

            for y in x[1]:

                child = tree.AppendItem(parent, y[0])

                for z in y[1]:

                    leaf = tree.AppendItem(child, z)

        tree.Expand(root)

        self.tree = tree

        EVT_TREE_ITEM_ACTIVATED(tree, TID, self.onActivate)

        EVT_TREE_ITEM_EXPANDED(tree, TID, self.onExpanded)

        return true

    def onActivate(self, event):

        print 'OnActivate:',

        print self.tree.GetItemText(event.GetItem())

    def onExpanded(self, event):

        print 'OnExpanded:',

        print self.tree.GetItemText(event.GetItem())

app = MyApp(0)

app.MainLoop()
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OnExpanded: main1

OnExpanded: nest1

OnExpanded: main2

OnExpanded: nest4

OnActivate: bbb

OnExpanded: nest4

OnExpanded: nest3
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For more details

  

· Book: O'Reilly's Python Programming for win32; 22-page introduction to wxPython; includes 9 pages of wxPython overview (largely identical to the online tutorial kept at wxpython.org), plus a larger wxPython case study example

· wxpython.org web site: home to various online documents, and a tutorial (still partially incomplete as of July 2001)

· The wxWindows standard reference manuals: installed with wxPython on Windows (see the Start button entry); most examples are in C++, unfortunately

· The wxPython demo program: a rich source of source code examples

· The BoaConstructor code generator can be used to learn (or avoid!) wxPython coding structure; see the Vaults site
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