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Summary

We will look at:

Using the Qt Designer
Approaches for using the automatically
generated Ul code from the designer

Adding Logic
Architectures for adding logic to our
Widgets




Qt Designer

Design the look of the GUI and automatically generate the Python code.

Qt Designer can be extended by writing plugins (in C++ or Python)
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A plugin is used to expose a custom widget to Designer so that it
appears in Designer’s widget box just like any other widget.




Using the Qt Designer

Designing small, reusable Ul widgets

1. Use the Qt Designer to design the visual
part of the widget (without logic).

2. Using the “pyuicd” command transform
the generated XML .ui file into python
code.
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{} generates
[ .ui File }
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3. Extend generated code to add logic to the [ i }
widget using signals and slots
mechanism.




Automatically Generated Ui.py Code Structure

. The code is structured as a single class that is derived from the Python object type.

. The class contains a method called:
setupUi(self, parentWidget) et Witaet
which builds the widget tree from the parent widget.

Ui_class |

. This file should only be imported, never edited.
Layouti Layout2

1 # tf y |
2
3 #F eme 1 leneratec ea ] ul o ' flag je
4 #
5 # Created by: PyQt5 UI code generator 5.9.1 Labell Button1 Butionz
6 #
7 # WARNING!A JE je 1 e wi @
8 |
9 from PyQt5 import QtCore, QtGui, QtWidgets
10
11 ® " class Ui FlagChanger(object):
12 ] def |[setupUi(selt, FlagChanger): |
13 FlagChanger.setObjectName("FlagChanger")
14 FlagChanger.resize(207, 103)
15 self.horizontallLayoutWidget = QtWidgets.QWidget (FlagChanger)
16 self.horizontallLayoutWidget .setGeometry(QtCore.QRect (20, 10, 171, 47))
17 self.horizontallLayoutWidget .setObjectName("horizontallLayoutWidget")
18 self.horizontallLayout = QtWidgets.QHBoxLayout (self.horizontallLayoutWidget)
19 self.horizontallLayout .setContentsMargins(5, 5, 5, 5)
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3 Approaches for the Ui Form Class
1. Direct Approach

Construct a widget to use as a placeholder for the component, and set up
the user interface inside it

2. Single Inheritance Approach

Subclass the form’s base class (e.g. Qwidget, QDialog) and include a
private instance of the form’s interface object.

3. Multiple Inheritance Approach

subclass both the form’s base class and the form’s user interface object.
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Single Inheritance Approach

Subclass a Qt widget, and set up the User Interface from within the constructor.

# Silngle Lthheritance cxample

from édtoﬁéficali&Généfé%édUiFile import Ui class
from PyQt5.QtWidgets import QWidget

class SubclassedWidget (QWidget):
def init  (self, parent):

super (SubclassedWidget, self)._ init_ (parent)
10 self.ui = UL class()
11 self.ui.setupUi(self)

v Expose the widgets and layouts used in the form to the Qt widget subclass,
providing a standard system for making signal and slot connections
between the user interface and other objects in your application

v Encapsulation of the user interface widget variables within the “ui” data
member




Multiple Inheritance Approach

Subclass both the form’s base class and the form’s user interface object.

3 # Multiple Inheritance Example

4 from automaticallyGeneratedUiFile import Ui class

5 from PyQt5.QtWidgets import QWidget

6

7 class SubclassedWidget(Ui class, Qwidget):

8 def init (self, parent):

9 super(Subclassedwidget, self). 1init_ (parent)
10 super() .setupUi(self)

v This allows the widgets in the form to be used directly from within
the scope of the subclass

v Direct creation of Signals, Slots and Connections
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Adding the logic
Signals and Slots are used for communication between objects

- Signal =is emitted by a Qt Object when a particular event
s fired

- Slot = a Python callable (function) that is called in
response to a particular signal

= Object1 = Object2
Signal1 Signal1

Signal2 —>» Slot1

Slot1 Slot2

objectl.signall.connect( object2.slotl )

button.clicked.connect(self.slot_method)




MV C Architecture

The Controller is a separate QODbject:
Inside the Controller we have the Model and
the View
We are obliged to use multiple inheritance for
the View Class

QObiect

{Controller}} selmode >[ Model ]

we need to access j
the view class TR —L View ]
(Ui class, QWidget)

To add the widget to
a larger application




MV Architecture — The Qt Way

The logic is part of the View

Connections of signals to slots happen inside the View
Class

Can be used with single or multiple inheritance

(Ui__class, QWidget)

QWidget
7 A
View

self.model

Can be used directly to
— Model
compose larger Uls

\ //




class MyWidget (QWidget): MV

def init (self, parent, *args, **kwargs):
s per(Mledget, _‘lf) 1n1t (parent *args, **kwargs)
Self ‘Ql Ul Class() o S
self. setupUl()
# reate the Model
se }f. model MledgetModel()
se ifAihitAconnectlons()
def setupUi(self):
self._ui.setupUi(self)
def 1n1t _connections(s lf)
# Connect User ""'~' ] """ mo ‘:—u“
self. RV pushButton cllcked conhect(>e1f slot method)
se i% model property changed connect(eelf on property changedw
@py&fSlot(bobiirr

def slot_method(self):
self. _model.property += 1

5 MA Ao
# Moael 1eW

klass MywidgetModel(OObject):]

(Ui__class, QWidget)
[or]
QWidget

View self.model
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[class HledgetContoller(OObJect) MVC

def _1nit_ (selft):
super(MywldgetCOHtoller self) init
# Create the View based on the furcmﬁri:eii; generated file
s ui = UlwrapperCIass(l
self. rnddel MledgetModel()
elt intt Eaméetién;t)
def 1n1t connectlons(bolf)
self _ui. pushButfoh cilckéd cohhect(self slot method)
# Listen for model event signals (Connect model to UI)
self._model.property_changed.connect (self.on_property_changed
@pythlot(booll -

def slot method(self):
self. model.property += 1
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[class UiWrapperClass(Qwidget, Ui Class)]

def init (self, parent, *args, **kwargs):
super(UiWrapperClass, self). 1init (parent, *args, **kwargs)
self.initUi()

def initUi(self):
super (). 5etupU1{self}
# + Other setup code we want to add

[class MyWidgetModel (QObject) i

QObiect

self.model

self.ui View

Controller

(Ui__class, QWidget)




Using our custom Widgets
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Summing Up

- MVCvs MV?
- Single vs Multiple

Inheritance?
QObiect (Ui__class, QWidget)
\H self.model (
Controller >L Model ;W'dge‘ g
JJ View h self.model
f s
self.ui ’L View ‘
. . \ .
(Ui__class, QWidget) ‘




Thanks!




