


Objectives

Continuing from last lecture…

[see slide]



PyQt5 Event Handling

So far we’ve covered:

Widgets

Layout management
Problem:

Widgets are inert





PyQt5 Event Handling

[see slide]

Code notes:
global window

Defines window variable to be global
Functions other than main() can access window variable

red_button.clicked.connect(red_button_slot)
Function callback mechanism

clicked is a signal
red_button is the receiver of the signal
red_button_slot is a slot

red_button clicked => call red_button_slot





PyQt5 Event Handling

[see slide]

Code notes:
Inner function definitions
In spirit, similar to Java’s inner class definition
Inner function can access variables (such as window) that are local to 
containing function/method



PyQt5 Signal & Slot Reference

We’ve seen one signal for one widget: clicked for QPushButton
There are many other signals which can be used for many other widgets



PyQt5 Signal & Slot Reference

This slide and the following multiple slides are a terse reference on the signal & slot 
mechanism

For each  common Widget class, the slides show:

-- The signals that the widget can receive
-- The structure of the slot that you might associate with that signal

[see slide]



PyQt5 Event Handling

For reference

This slide shows the signals that a QPushButton object can receive.

Red indicates a signal that is often handled

A QPushButton object receives a clicked signal whenever the user clicks on the object



PyQt5 Event Handling

For reference

This slide shows the signals that a QLabel object can receive.

The absence of any red lines indicates that programmers rarely do signal handling for 
Qlabel objects



PyQt5 Event Handling

For reference

This slide shows the signals that a QLineEdit object can receive.

Red indicates signals that are often handled

A QLineEdit object receives a returnPressed signal whenever the user, having entered 
some text, presses the Enter key

A QLineEdit object receives a textChanged signal with each character that the user 
enters into the object



PyQt5 Event Handling

For reference

This slide shows the signals that a QTextEdit object can receive.

Red indicates a signal that is often handled

A QTextEdit object receives a textChanged signal with each character that the user 
enters into the object



PyQt5 Event Handling

For reference

This slide shows the signals that a QSlider object can receive.

Red indicates a signal that is often handled

A QSlider object receives a valueChanged signal whenever the user moves the slider’s 
handle



PyQt5 Event Handling

For reference

This slide shows the signals that a QCheckBox object can receive.

Red indicates a signal that is often handled

A. QCheckBox object receives a clicked signal whenever the user clicks on the object 
and then releases the click



PyQt5 Event Handling

For reference

This slide shows the signals that a QRadioButton object can receive.

Red indicates a signal that is often handled

A QRadioButton object receives a clicked signal whenever the user clicks on the object 
and then releases the click



PyQt5 Event Handling

For reference

This slide shows the signals that a QListWidget object can receive.

Red indicates a signal that is often handled

A QListWidget object receives an itemActivated signal whenever the user, having 
selected an item, double-clicks on that item or presses the Enter key



PyQt5 Event Handling

For reference

This slide shows the signals that a QMenuBar object can receive.

The absence of any red lines indicates that programmers rarely do signal handling for 
QMenuBar objects



PyQt5 Event Handling

For reference

This slide shows the signals that a QMenu object can receive.

Red indicates a signal that is often handled

A QMenu object receives a triggered signal whenever the user clicks on the object and 
then releases the click



PyQt5 Event Handling

For reference

This slide shows the signals that a QFrame object can receive.

The absence of any red lines indicates that programmers rarely do signal handling for 
QFrame objects



PyQt5 Event Handling

For reference

This slide shows the signals that a QMainWindow object can receive.

The absence of any red lines indicates that programmers rarely do signal handling for 
QMainWindow objects





PyQt5 Dialogs

Often applications must pop up a new window to:
Temporarily display some information
Display a error/warning message
Collect some input
Etc.

That need is so common that PyQt5 provide higher level widgets specifically for such 
tasks



PyQt5 Dialogs

To write a message…

[see slide]

Code notes:
QMessageBox.information()

















A Larger PyQt5 Example

[see slide]

Nothing new!
Slightly larger and more realistic example
Illustrates multiple interacting widgets









A Larger PyQt5 Example

First consider the widgets…

[see slide]















A Larger PyQt5 Example

Now consider the layout

[see slide]

Row 0 stretch: 0
Row 1 stretch: 0
Row 2 stretch: 0

Col 0 stretch: 0
Col 1 stretch: 1
Col 2 stretch: 0



A Larger PyQt5 Example

[see slide]

Row 0 stretch: 1
Row 1 stretch: 0

Col 0 stretch: 1



A Larger PyQt5 Example

Now consider event handling…

[see slide]





GUI Principles

There are some principles that apply to not only PyQt5, but also to (almost?) all GUI 
libraries





GUI Principles

All GUI libraries provide an event loop

Your code tells GUI library to run event loop
Event loop:

Detects GUI activity
Keystrokes, pointing device clicks, pointing device movement, …

Identifies relevant widgets
Calls functions registered on those widgets
Repeats



GUI Principles

All GUI libraries provide inversion of control

Example (covered in COS 217)

[see slide]

Normally, your code is in control and requests services of the standard library
In this situation, the standard library qsort() is in control, and requests services 
of your code
The control is inverted



GUI Principles

[see slide]

Normally, your code is in control and requests services of other modules
In this situation, the PyQt5 module is in control, and requests services of your code
The control is inverted







Summary

Summary of this lecture

[see slide]



Summary

Summary of the 2 GUI Programming lecture slide decks

[see slide]





Lambda Expressions

Lambda expression
A nameless function
From Alonzo Church
Alumnus of Princeton
Prof of philosophy and mathematics at Princeton for many years
Contemporary of Alan Turing
1930s
Developed some important theoretical results independent of and working with 
Turing









Lambda Expressions

[see slide]

Code notes:
An (arguably) nicer approach
Use lambda expressions






































