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main( . Page):
page.title = "Flet counter example"
.vertical_alignment = "center"

minus_click(e):
txt_number.value
page.update()

s_click(e):
er.value
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Graphical Interfaces

e Why GUIs
e Building GUIs with FLET

— Intro to flet library

— Controllers

* Pattern MVC
— Motivation and logic of Model-view-controller
— Code skeleton
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* Enhanced user-friendly
interaction

® © @ Flet counter example () P rOd u CtiVity bOOSt

* Accessibility and inclusivity in

.REMOVE,

B software

* Visual representation of data
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GUIs in Python

* Few alternatives
— Tk

* Default graphic library
* basic set of widgets for building graphical user interfaces.

— Flutter
* Proposed by Google as a multi-platform Ul software devel kit

— Flet
e Library to build flutter apps in python
* Easily build realtime web, mobile and desktop apps
» Often prettier, with minimal frontend knowledge ©
* https://flet.dev
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Let’s start

1 : ' t flet ft
e Our program will end with a call HIPETE e e

to flet.app(), where the app |
starts waiting for new user pass
SESSiOnS | ft.app(target=main)

def main(page: ft.Page):

* Flet apps are organized in
containers, where we put all the
graphical elements
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Let’s start

import flet as ft

* The top-most container is View 7
(dEfaU|t Option iS FLET_APP) def main(page: ft.Page):

pass

- A S
[ ] [ J

ft. app ( tafget=main ’ view=ft. }‘;}_‘..Q:;ﬁ.f iew.FLET APP )
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Let’s start

. . import flet as ft
* But we can easily build a browser

app

3 def main(page: ft.Page):

pass

ft.app(target=main, view=ft.AppView.WEB_BROWSER
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Let’s start

. . . . 1 tmport flet as ft
* Within View, we define a Page

container, where we will place all
the graphic elements.

3 def main(page: ft.Page):

pass

ft.app(target=main)
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GUI elements

e GUI elements are called Controls
and are simply python classes
which need to be instantiated in
a Page (root Control)

* For example, to add some text
we can use ft.Text()
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GUI elements

e GUI elements are called Controls
and are simply python classes
which need to be instantiated in
a Page (root Control) oo

import flet as ft

def main(page: ft.Page):

mytext = ft.Text(value="Ciao amici di TdP2024 :-)", c

* For example, to add some text
we can use ft.Text()

ft.app(target=main)

10
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GUI elements

e GUI elements are called Controls
and are simply python classes
which need to be instantiated in
a Page (root Control)

import flet as ft

def main(page: ft.Page):
mytext = ft.Text(value="Ciao amici di TdP2024 :-)", color="Blue")
page.controls.append(mytext)
* For example, to add some text PR )

we can use ft.Text() ft.app( target=nain)

11
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GUI elements

GUI elements are called Controls
and are simply python classes
which need to be instantiated in
a Page (root Control)

Shortcut page.add() to directly
add the control and update the

page.

o0
import flet as ft

def main(page: ft.Page):

mytext = ft.Text(value="Ciao amici di TdP2024 :-

page.controls.append(mytext)
page.update( )

page.add(ft.Text(value="Quest'anno in Python"))

ft.app(target=main)
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color="Blue")
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GUI elements

* Elements in Page are updated
only when page.update() is called

 Note that the content of Controls
can be updated anytime, and not

only when added to the page, by
simply changing the value field

Tecniche di Programmazione - 2023/2024

13



Gilving some structure

-
o000
LN

Column1 Column 2 Column 3

import flet as ft
Your name Say my name!

3 def main(page: ft.Page):

w(controls=|
t("Column 1"),
«t("Column 2"),
("Column 3")

ntrols=[
(tField(label="Your name"),
dButton(text="Say my name!")

ft.app(target=main)

14
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Event handlers

 Some control items can trigger
events:

— e.g. buttons when clicked

import flet as ft

def main(page: ft.Pe

000
Your name def handle :
page. ft.Text("Ciao " + name.
Giuseppe Say my name!
(label="Your name")

Ciao Giuseppe! (controls=[

name,
1E1E n(text="Say my name!", on click=handle button)

1)

(target=main)

15
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Many options

* https://flet.dev/docs/controls
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Example: ToDo list

e Let’s try to get something like this

Write here something to remember

(] Item1

Item 2

Item 4

(] Item3
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Example: ToDo list

00
Write here something to remember Add
ltem 1
o0
. Item 2
import flet as ft
def main(page):
def handleAdd(e): Item 4
page.add(ft.Cupert Checkbox
(label=txtBox.value, value=False))
" Item 3

I(label="Write here something to remember", width=
button ft.ElevatedButton(text="Add",on_click=handleAdd)
page.add(ft. ([txtBox, button]))

p(target=main)

18
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Example: Counter

e Let’s build a counter
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TdP Example Counter

0
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Example: Counter

XY
® @ ® TdP Example Counter

import flet as ft

} def main(page: ft.Page):

page.title = "TdP Example Counter”

page.vertical alignment=ft.MainAxisAlignment.CENTER

def handleRemove(e):

val.value = val.value-
val.update()
handleAdd(e):
val.value = val.value+
val.update()

val = ft.TextField(width= ;border color="green",value=0,text align="center")

page.add(ft.Row( [
ft.IconButton(icon=ft.icons.REMOVE,icon color="green",on click=handleRemove),
val,
ft.IconButton(icon=ft.icons.ADD,icon color="green",on click=handleAdd)

1,

alignment=ft.MainAxisAlignment.CENTER

))
page.update()

ft.app(target=main)
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PATTERN MVC
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Application complexity and MVC

* Interactive, graphical applications exhibit complex interaction patterns
* Flow of control is in the hand of the user
e Actions are mainly asynchronous

* How to organize the program?

* Where to store data?

 How to decouple application logic from interface details?

* How to keep in sync the inner data with the visibile interface?

22
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Design Patterns

OREILLY"

Head First
Design Pattern

A Brain-Friendly Guide

ra™ Learn why everything
Avoid those | ‘r‘ your friends know about
embarrassing | g 7] Factory pattern is
coupling mistakes | 4 )\ probably  e=

wrong

. . “
Load the patterns
! that matter straight
into your brain
S . o

See why Jim's
love life improved
when he cut down
his inheritance

&

=

™~
Discover the secrets
of the Patterns Guru

Find out how
Starbuzz Coffee doubled
their stock price with
the Decorator pattern

Eric Freeman & Elisabeth Robson

with Kathy Sierra & Bert Bates
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Design Patterns

How to build systems with good OO design qualities
— Reusable, extensible, maintainable

e Patterns: Proven solutions to recurrent problems

— Design problems

— Programming problems

* Adopt and combine the OO constructs

— Interface, inheritance, abstract classes, information hiding, polymorphism, objects,
statics, ...

* Help dealing with changes in software
— Some part of a system is free to vary, independently from the rest

24
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MVC pattern defined

VIEW

Gives you a presentation
of the model. The view
usually gets the state
and data it needs to
display directly from
the model.

The user did
something

/F

This is the user
’.,\Jc,crfat,c.

CONTROLLER

Takes user input and figures out
what it means to the model.

Heve's the treamy
tonbrolleri ik lives in

the middle. L

- Change your
Controller state
Change your
display

@

I've changed! —™———___

View ® /
I need your state

information
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MODEL

The model holds all

the data, state and
application logic. The
model is oblivious to
the view and controller,
although it provides an
interface to manipulate
and retrieve its

state and it can send
notifications of state
changes to observers.

Player
01
rip()

Model

Hcv‘cli the model;
it handles all
ar(v?lit,a‘(.non data
and ]oﬁ.c.
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Normal life-cycle of interaction

O

@

You're the user — you interact with the view.

The view is your window to the model, When you do something to the view (like click
the Play button) then the view tells the controller what you did. It's the controller's
Job to handle that,

The controller asks the model to change its state.

The controller takes your actions and interprets them. If you click on a button, it's
the controller’s job to figure out what that means and how the model should be
manipulated based on that action.

The controller may also ask the view to change.

When the controller receives an action from the view, it may need to tell the view
to change as a result. For example, the controller could enable or disable certain
buttens or menu items in the interface.

The model notifies the view when its state has changed.

When something changes in the model, based either on some action you took (like
clicking a button) or some other internal change (like the next song in the playlist
has started), the model notifies the view that its state has changed.

The view asks the model for state.

The view gets the state it displays directly from the model. For instance, when the
model notifies the view that a new song has started playing, the view requests the
song name from the model and displays it. The view might also ask the model for
state as the result of the controller requesting some change in the view.

26
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Mapping concepts to Python

* View: presenting the Ul
— View class, which instantiates controllers defined by FLET

— interacts with the controller

e Controller: reacting to user actions

— Set of event handlers

— Local variable to handle the interface status
* Model: handling the data

— Class(es) including data
— Persistent data in Data Bases

Tecniche di Programmazione - 2023/2024
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Exercise

Update the «IndovinaNumero» by using the MVC pattern

nere do you declare the data class?

= =

nich class should have access to which?

 Who creates what objects?
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A possible solution

new attempt

[...]

<<Controller>> <<VIEW>>

NumeroController Scene

view: View
TMAX EVENTS Nodes
[.4
Action Handlers
GET/SET

start new game / > getValues
setValues

Tecniche di Programmazione - 2023/2024
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A possible solution

| ___________________ b |
4 creates |
<<Controller>> <<VIEW>>
NumeroController Scene
view: View
TMAX EVENTS Nodes
[.4
Action Handlers
GET/SET
start new game / R getValues
setValues

new attempt

[...]
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A possible solution

—— - —_Creates _ _ _ _ _ _ _ -
<<Controller>> <<VIEW>>
NumeroController Scene
view: View
EVENTS Nodes
Action Handlers
GET/SET R getValues
» setValues
<<Model>>
GET/ NumeroModel
SET/
CHECK TMAX
NMAX

]

start new game
new attempt

[...]
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A possible solution

[ === =
_——— - —--Cleates _ _ _ _ _ _ _ - |
<<Controller>> <<VIEW>> |
NumeroController Scene |
view: View I
EVENTS Nodes I
< |
|
Action Handlers [
GET/SET R getValues I
. setValues I

: creates
|
<<Model>> |
GET/ NumeroModel |
SET/ I
CHECK TMAX |

NMAX h
N <<Application>>
start new game I model: Model
new attempt I scene: View
[...] L = = = = =gomiredes controller

creates

start

Tecniche di Programmazione - 2023/2024



A possible solution

SET
MODEL

[ === =
—— = — _Creates _ _ _ _ _ _ _ -y |
<<Controller>> <<VIEW>> |
NumeroController Scene |
view: View I
EVENTS Nodes I
< |
|

Action Handlers

GET/SET R getValues :
» setModel ’ setValues |

: creates
|
<<Model>> |
GET/ NumeroModel |
SET/ |
CHECK TMAX |

NMAX v
—— = — <<Application>>

Blsss S

start new game
new attempt

[...]

model: Model
scene: View
= =eoniretes controller

creates

start
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Example: Libretto

e} TdP with FLET (2024-2025)
@ Light theme

Il mio Libretto Voti

Voto ¥ Pick date Aggiungi Stampa

Nome ’

Lista degli esami finora sostenuti:
a: 24
b: 21
c: 26
d: 28
e: 27
f: 23
g: 26
h: 19
i: 21
j: 28
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Example: Indovina il Numero

[ ) Indovina il Numero - edizione TdP 2024

Nuova Partita

Valore Indovina

Indovina a quale numero sto pensando:

Nope! il numero segreto & piu grande di 50.
Nope! il numero segreto ¢ piu grande di 75.
Nope! il numero segreto & pilu piccolo di 88.

Grande! il numero segreto era 80.
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* These slides are distributed under a Creative Commons license “Attribution-NonCommercial-
ShareAlike 4.0 International (CC BY-NC-SA 4.0)”

*  You are free to:

— Share — copy and redistribute the material in any medium or format

— Adapt — remix, transform, and build upon the material

— The licensor cannot revoke these freedoms as long as you follow the license terms.
e Under the following terms:

— Attribution — You must give appropriate credit, provide a link to the license, and indicate if changes were
made. You may do so in any reasonable manner, but not in any way that suggests the licensor endorses you or
your use.

— NonCommercial — You may not use the material for commercial purposes.

— ShareAlike — If you remix, transform, or build upon the material, you must distribute your contributions
under the same license as the original.

— No additional restrictions — You may not apply legal terms or technological measures that legally restrict
others from doing anything the license permits.

* https://creativecommons.org/licenses/by-nc-sa/4.0/

License

OA® ®C
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