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Wprowadzenie do Qt Quick

. C++ jest dobrym wyborem do tworzenia aplikacji, a
w szczegolnosci:
« Struktur danych.
. Algorytmow.
. Logiki biznesowej.
. Prostych interfejsow uzytkownika.

. C++ nie sprawdza sie najlepiej w projektowaniu
nowoczesnych i responsywnych interfejsow
uzytkownika gdzie:

. Wiele obiektow jest naraz aktywnych
. Wystepuje wiele czesto zaleznych od siebie stanow

. Zmiany stanow i animacje musza byc¢ ptynne, reagowac na
zdarzenia np. czasowe



Wprowadzenie do Qt Quick

- Wykorzystujac Qt Quick, logika biznesowa
| krytyczne operacje w dalszy ciagu moga
byC zaimplementowane w C++

. Interfejs uzytkownika moze zostac
napisany korzystajac z QML:
. QML - Qt Meta-object Language
. Jezyk deklaratywny
. Bazuje na dobrze znanym jezyku Javascript



Wprowadzenie do Qt Quick

- Qt Quick sktada sie z
. QML - sam jezyk
- Stworzony do budowania interfejsow
uzytkownika
- Moze byc¢ wykorzystywany w innych
zastosowaniach np. wymiana danych
. Qt Declarative - modut Qt
- Zawiera silnik QML, ktory tworzy interfejs
- Odwotania Qt <-> QML
- Mechanizmy do integracji C++ oraz QML
. Odpowiednich narzedzi i wsparcia w
QtCreator



Praca z QML

- Qt Creator od wersji 2.0 wspiera QML

. Potrafi tworzyc projekty QML
. Potrafi uruchamiac i debugowac QML

Chooze a template:

E

Recent SY| | Gt C++ Project . Qt Unit Test
> defa Other Project u, Qt Custom Designer Widget

Projects ‘ C++ Library

Project from Version Control 7] QML Application
. Import Existing QML Directory
‘ Custom QML Extension Plugin

E' Empty Qt Project

tﬂ Mew Project u[ { FP._‘?I ) @IﬂjL

Creates a QML application project with a single QML file
containing the main view.

QML application projects are executed by the Qt QML
viewer and do not need to be built,

| Manaﬁ |

| Feed!- [ Choose... J[ Cancel




Struktura QML

- QML jest jezykiem deklaratywnym
opartym na Java Script

Dofaczenie

komponentow Deklaracja elementu

QtQuick import QtQuick 1.0 prostokata — stworzenie
Instanc;ji obiektu

Rectangle {

WwhdtRaN200 [ &1 Cyusers/Thei... e e
POWIazanle hei ght Sn200 File Recording Debugging =
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wartosci

Nazwy komponentow zawsze

zaczynajg sie wielkg literg




Importowanie zasobow

- Dyrektywa import umozliwia dotaczenie:

. Klas komponentow z modutow C++
. Innych modutow QML
. plikow Java Script

-

AMPORENOE LT

import MyCppClasses 1.2
ppGREWR ot
LHPOKELNSETRLRES S <j

. Gdy wykorzystywany jest modut w C++,
zawsze nalezy podac¢ numer jego wersji



Tworzenie hierarchii obiektow

. Tworzac elementy wewnatrz deklaracji
innych elementoéw automatycznie
tworzona jest ich hierarchia

/
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Nawigacja po strukturze
obiektow

. Jest mozliwym odwotanie sie do obiektu
rodzica uzywajac jego nazwy.

/r Rectangle {
Rectangle {

width: parent.width

Text
SRONNoN NN o1 Ny 2 Tak st s{oN NoN g
}

}
Text {

. /




Nazywanie elementow

. Kazdy element moze miec¢ swoj unikalny
identyfikator (nazwe)

Rectangle {
1d: outerRectangle

. Do elementow odwotujemy sie podajac ich

nazwe:
{
height: outerRectangle.height




Przyporzadkowanie
wartosci

- W QML wartosci sa przyporzadkowywane - nie sa
zwykle ,sztywnie” przypisywane.

- W przyktadzie zmiana potozenia jednego prostokata spowoduje
zmiane potozenia drugiego bo sa od siebie zalezne.

#| C:/Users/Thelins/Documents/Coding/QML-testing-... lilﬂlﬂ_hj‘
Rectangle { File Recording Debugging Settings Help
AT ESEREOE
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}

Rectangle {
and il rstRect .y

} /




Tworzenie animacj

. Zmiana wartosci moze by¢ animowana

.

ectangle {
firstRect

Mo\

X

Rectangle {

400 -

firstRect X

SequentialAnimation {

running: true
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Animation.Infinite
NumberAnimation { target:
NumberAnimation { target:
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Pozycjonowanie elementu

- Podstawowe komponenty QtQuick:
. Rectangle - prostokat,
. Text - tekst,
- Image - obraz,
. Borderlmage - tworzy obramowanie na podstawie
obrazu.

- Wiekszos¢ komponentow wspotdzieli szereg
wtasSciwosci:
. X, Y, szerokosc (ang. width), wysokosc (ang.
height),
. kolor (ang. colon, przezroczystosc¢ (ang. opacity),
. widocznosc (ang. visible),
. skalowanie (ang. scale), obrot (ang. rotation).



Wykorzystanie kotwic

. Mozliwe jest wykorzystanie standardowych uktadow Qt
(horizontal, vertical, grid), ale czesciej stosuje sie kotwice.

. Kotwice (ang. anchors) sa wykorzystywane by przytwierdzic

element do innego.

[

Rectangle {
Rectangle {
anchorswfi b\ parent

}

Rectangle {
1d: leftRectangle

}

Rectangle {

| Ci/Users/Thelins/Documents/Coding/QML-testing-ground/anchor-tests.gml - Gt QML Viewer

)

File Recording Debugging Settings Help

ANCROLSWRRETS leftRectangle.right//




. Bardzo czesto kotwice stosowane sa w

Wykorzystanie marginesow

potaczeniu z marginesami:

Rectangle {
Rectangle {

anchors.fill: parent
ANCROLS WRALGLIS 3D

}

Rectangle {
id: leftRectangle

}

Rectangle {
anchors.left: leftRectangle.right

anchors.leftMargin: 10

B Cy/Users/Thelins/Documents/Coding/QML-testing-ground/anchor-tests.gml - Gt QML Viewer

= [ E [ |

File Recording Debugging Settings Help

J




Wiasciwosci kotwic

- Mozna przypiac element do:  norizontaicenter
- lewej, gornej, prawej, dolnej czesci, left ¥right

. wys$rodkowaé w pionie lub poziomie, " " *°°
A B et S . verticalCenter
. linii bazowej

. Marginesy moga byc¢ stosowane
indywidualnie od siebie 5

bottomMargin

IeftMérgin rightMargin



Other Layouts

- Wykorzystujac wbudowane w Qt typy
uktaddéw mozna zrealizowac klasyczny
interfejs:

. Wartosci musza byc woéwczas przypisane,

. Odstepy miedzy komodrkami (ang. spacing)
sa globalne,

. Witasciwosc¢ co/umns okresla rozmiar siatki.

1

COLUMNS N
Rectanglhafiwndthe 2@y ke tghtan @ ookoma e d iy
Rectangle { width: 20; height: 20; color: "green" }

SPRCIDTIND
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Interakcja

- Interakcja obstugiwana jest przez dodanie tzw.
obszaru (ang. area), ktory jest niezalezny od
umieszczonych w nim komponentow
graficznych:

. MouseArea - obszar przechwytujacy zdarzenia
myszy

- GestureArea - obszar dedykowany do obstugi
gestow:
- Wospiera gesty dotykowe
- Niektore proste urzadzenia dotykowe moga
dostarczac jedynie zdarzenia identyfikowane jako
Mouse Events.

- Zdarzenia zwigzane z klawiatura rejestruje
komponent ktory aktualnie posiada focus.



Tworzenie przycisku

» Przycisk mozna zbudowac korzystajac z
elementow: Rectangle, Text oraz
MouseArea

// Rectangle  {
widbhnn2oonhe gl O

SOV N ol A - MNIATIS f i an 2 NINUEE NN

Co sie tutaj stato?
Text { Przyporzgdkowano funkcje

anchonswiblils\\parent javascript do sygnatu
fextitiRiessamneit

}

MouseArea {
anchors.fill: parent
onClicked: { parent.color = "green" }

L .




Tworzenie komponentow

. KoniecznosSc tworzenia wielu przyciskow z trzech
osobnych komponentow nie jest najlepszym
rozwigazaniem.

- W QML wystepuje idea komponentow bedacych
ztozeniem poszczegolnych elementow.

. Komponent moze zostac powotany do zycia tak
samo jak pojedynczy element.

. Komponenty zazwyczaj tworzone sg w osobnych
plikach (modutach), ktére sa dotaczane
dyrektywa /ncl/ude.



Przycisk jako komponent

- Plik Button.gml:

// LHPOEE NG WY

Rectangle {
widthe 200 hetghtenwh 0y
codornnibinghtBluel
property alias text: innerText.text

PEsEENY
id: innerText
anchorsufibhparent

}

MouseArea {
anchorsfidinwpasent

onClicked: { parent.color = "green" i//




Przycisk jako komponent

. Przyciski tworzone sa w gtownym pliku
QML

. Gtéwny plik QML powinien znalezc¢ sie w tym samym katalogu
co Button.gml

. W przeciwnym razie nalezy zaimportowac katalog z
Button.gml jako modut

/V DR ELD TN

RoW W
SRR

Buiitaniniinbe i o
Buthomyintextinwwopenhagemiinng
ButtomuintextsnnhHelhsd kit
Buiton

text: "Stockholm" }4/

Copenhagen Stockholm




Stany

. Wykorzystujac stany mozna ftatwo tworzyc
ptynne animacje miedzy zmianami
zestawu wtasciwosci

normal |« > large .

.

rotated

¢




Tworzenie stanow

- Wtasciwosc states zawiera liste stanow
w jakich moze znajdowac sie element.

/f SPOLENQE T

Rectangle {
widihnwa 0 hedghie w400

Rectangle {
id: myRect
wibdthnnhOGshe b ghtianbh 00y
anchors.centerIn: parent

colaormiwgreenthy

}

SEaREE RN
SEate NI EITE SRR BT R
State { name: "large" 1},

Statenivnamesnitrotated g
| ]




Tworzenie stanow

. Kazdy stan opisuje zestaw zmian
wtasciwosci

(f Rectangle {
Shatesmng
State { name: "normal"
PropertyChanges {
CangetsnnyReot
wahd Cha b0 el ghie
retationsg

by

INONON:




Tworzenie ptynnych przejsc

. Wtasciwosc¢ transitions opisuje w jaki
sposob nalezy animowac przejscia
miedzy zmianami stanow

Rectangle {
TEARNSDEDORS S

TS TR O
Lrems i ho s inewxmea Iy
NumberAnimation {
properties: "width, height"
easing.type: Easing.InOutQuad
duratiemnsnh0od

}

NumberAnimation {
properties: "rotation"
easing.type: Easing.OutElastic
duration: 3000




Zmiana stanu

. Ustawienie stanu bezposrednio:

//}n@ort OIS

Rectangle {

MouseArea {
2RGIEOFS TN WOERTIG
onClicked: { if(parent.state == "normal") {
parent.state = "rotated";
} else if(parent.state == ...

. N




Zmiana stanu

. Lub przez przypisanie stanu jako wartosc
odpowiedniej wtasciwosci:

/>import O AN
Rectangle {

sthabennnysState
}

J

. Z poziomu ktorej mozna sie odwotac do
kodu C++




Zmienne globalne

- Mozna przekazac wartosci i obiekty
jako zmienne globalne w QML.

. Takie przyporzadkowanie wartosci
umozliwia logice biznesowej zapisane;j
w C++ kontrolowanie zmian w
interfejsie QML.

- QML kontroluje wytacznie interfejs
uzytkownika, wliczajac w to tranzycie |
inne efekty



Integracja QML z C+ +

- QML jest wykonywany przez silnik
QDeclarativeEngine

. Za jego pomoca mozna stworzy¢ dowolny
element QML

ﬂggraphicsScene *scene = myExistingGraphicsScene () ;
QDeclarativeEngine *engine = new QDeclarativeEngine;
QDeclarativeComponent component (engine, QUrl::fromLocalFile ("mygml.gml"))

QGraphicsObject *object =
gobjecticasti@Graphicsfbjectitxiconponentvareatenty

scene->addItem (object) ; 4//)




Integracja QML z C+ +

. tatwiej jest jednak stworzy¢ z widgetu
QDeclarativeView
. Zawiera w sobie referencje do silnika QML
- Obstuguje tworzenie elementow

/

QDeclarativeView *gmlView = new QDeclarativeView;

gqmlView->setSource (QUrl: :fromLocalFile ("mygml.gml")) ;

N




Kontrola wtasciwosci z C+ +

- Wszelkie operacje wykonywane sa na
warstwie kontekstu silnika QML

. Metoda setContextProperty moze byc
wykorzystana do ustawienia zmiennyc

N

globalnych
QDeclarativeView *gmlView = new QDeclarativeView;

QDeclarativeContext *context = gmlView->rootContext ()
contextsRsaiGontextRropentyitimcStatelnn@stringihnorma b

gmlView->setSource (QUrl::fromLocalFile ("mygml.gml")); 4/)




Przyporzadkowanie

. Wykorzystanie przyporzadkowania a nie
przypisania powoduje, ze zmiana wartosci
wiasciwosci w C++ implikuje zmiane w QML

//;oid Window: :rotateClicked ()
{

QDeclarativeContext *context = gmlView->rootContext ()
context->setContextProperty ("myState", QString("rotated")):;

}

volid Window: :normalClicked ()

{

QDeclarativeContext *context = gmlView->rootContext () ;
contextmRsettontexikRropeniyviimysState @S tringitnormad i

}

void Window: :largeClicked ()
{

context->setContextProperty ("myState", QString("large"));

QDeclarativeContext *context = gmlView->rootContext (); 4///




Dostep do QObject

. QObject uwidaczniany jest najczescie]
jako tzw. context property, co
umozliwia dostep do slotow

QDeclarativeView *gmlView = new QDeclarativeView;
q

QLabel *myLabel = new QLabel;
QDeclarativeContext *context = gmlView->rootContext ()
context->setContextProperty ("thelabel", myLabel) ;

MouseArea {
anchors.fill: parent
onClicked: { thelabel.setText ("Hello Qt!"),; 1}

| .




Programowahnie w
srodowiskach RAD

Model MVC w Qt




The Model View Controller Pattern

- The MVC pattern aims
at separating
. the data (model)
. the visualization (view)
. modification (controller)

Model

View

| Controller

- Provides clear responsibilities for all

classes involved




Why Model View Controller?

. Separates the data from the visualization
. Avoids data duplication
. Can show the same data in multiple views
. Can use the same view for multiple data

. Separates the visualization from the modification

. Can use application specific actions when altering
data

- The view only needs a single interface for all
editing



Qt's Model View Concept

. Qt's Model-View classes are
implemented in the Interview

framework

. Model and view
. Delegate responsible for editing an item for
visualization

. Selection model Model
synchronizes selections "

between multiple views
Delegate

Selection
Model

A 4

View




The Model

. The abstract model interface class
QAbstractltemModel supports

. Lists - items in one column, multiple rows
. Tables - items in multiple rows and columns
. Trees - nested tables



List models

1‘\
rowCount NI

h

. List models consist of a range of items in
a single row

. Each item is addressed by a QModellndex

items




Table models

columnCount

rowCount

. A table model places the items in a grid of
columns and rows



Tree models

parent

columnCount

rowCount

child

A tree model is a table with child tables
. Each sub-table has a QModellndex as parent

The top level root has an invalid QModellndex
as parent

Only items of the first column can be parents



Data roles

. Each model has a data method used for
reading

QVariant QAbstractItemModel: :data (

const QModelIndex &index, int role) const

. The second argument, role, defaults to
Qt::DisplayRole, but there are more roles

DecorationRole - for icons, pixmaps, colors, etc
EditRole - the data in an editable format
FontRole - the font used by the default renderer

CheckStateRole - the role to hold the items check
state

etc



The QModellndex

. The model index is used to address individual items of
a model

- QAbstractltem model provides the following useful
methods

e 1ndex(row, column, parent=QModelIndex())
« rowCount (parent=QModelIndex())

e columnCount (parent=QModelIndex())

« Pparent (index)

. The QModellndex provides convenient methods
« data(role)
PR AT NS N friv ol AN ors WA B sl N

e parent ()



Available models

In addition to the abstract interface, Qt
provides a set of ready to use models

QStringListModel - a model exposing a
QStringlList through the model interface
QFileSystemModel - a model exposing file
system information (directories and files)
QStandarditemModel - a model populated
by QStandard/tem objects. Can be used to
create lists, tables or trees



Available views

. All views inherit the QAbstractitemView
class

- Four views are provided
. QListView
. QTableView
. QTreeView
. QColumnView

. The QHeaderView widget is used to show headers
for rows and columns



List view

- Shows a single column

. Use the mode/Column property to select
which column

. Provides both /conMode and ListMode

Copenhagen
Helsinki

Oslo
Reykjavik
Stockholm

= + = p= o=

Copenh...  Helsinki Qslo Reykjavik >tockholm

il il ifi T i



Table view

- Shows a grid of items

City Population
1 =m Copenhagen 1901 789

2 4= Helsinki 1313574
3 ¥= Oslo 1422442
4 = Reykjavik 201847

5 am Stockholm 2019182

. Use AideRow and hideCol/umn to hide
contents

. Show it again using showRow and
showColumn



Table View

. Adapt the grid to the contents using
resizeColumnsToContents and
resizeRows ToContents

- Access the headers using verticalHeader and
horizontalHeader

. The stretchlastSection property lets the
contents fill the width of the widget
. Headers can be hidden or shown
. Control the scrollbars using the
horizontalScrollBarPolicy and
verticalScrollBarPolicy properties



Tree view

« Shown multi-column trees

1 -
4 Scandinavia
4 Denmark
Copenhagen
Aarhus
Aalborg
- Finland
4 Jceland
Reykjavik
Kopavogur
Hafnarfjoerthur

m

-

. Use setRowHidden and setColumnHidden to
hide and show contents

. Use expandAll, expandToDepth and
collapseAll to control how much of the tree to

show



Column view

. Shows a tree of lists in separate columns

Scandinavia + Denmark + Oslo -
Finland Eergen
Iceland Stavanger
Sweden

- Can hold a preview widget in the right-
most compartment




Mapping Data to Widgets

. Using a QDataWidgetMapper, it is possible to
map data from a model to widgets
| City: Oslo

e | = |
Population: 1422 442

//fQDataWidgetMapper *mapper = new QDataWidgetMapper;

mapper—->setModel (model) ;
mappaitszaddMapping tabiEdE O
mapper->addMapping (populationkEdit, 1);
mapper—->toFirst () ;

connect (nextButton, SIGNAL(clicked()), mapper, SLOT (toNext())):
connect (prevButton, SIGNAL(clicked()), mapper,

SLOT (toPrevious())) ; A///




Widgets with Models

. Sometimes separating the model from the
view is too complex
- No data duplication takes place
- The model will have to process the data
and duplicate it internally
. For these scenarios, the QListWidget,
QTableWidget and QTreeWidget exist

. Uses QListWidgetitem, QTableWidgetltem
and QTreeWidgetltem respectively



The Delegate

. The delegate is responsible for editing
and item visualization

. The view uses and interacts with a
delegate

. All delegates are derived from
QAbstractitemDelegate
. By default, the

QStyledltemDelegate
is used.

Model

Delegate

Selection \ \ View
Model




Delegates and data types

. The QStyleditemDelegate accepts the

following =
d ata typ es CheckStateRole  Qt::CheckState
DecorationSyle  Qlcon, QPixmap, QImage and QColor
DisplayRole QString (QVariant::toString())
. The QltemEditorFactor 200 Qe
N double  QDoubleSpinBox

CIaSS d@term|nes Wh'Ch int / unsigned int  QSpinBox
widget to use for which  [eBsET@RaERIC T

QDateTime QDateTimeEdit
data type QPixmap  Quabel
QString QLineEdit



Custom delegates

. Custom delegates can be implemented to
handle painting and/or editing
. For custom editing but standard painting it

is possible to sub-class
QltemEditorCreatorBase

. Delegates are assigned to an entire view,
columns or rows of views



Delegate for Painting

. Painting depends on re-implementing
the paint and sizeHint methods

//rclass BarDelegate : public QStyledItemDelegate
{

OWOBIECT
pullic:

explicit BarDelegate (int maxRange, QObject *parent = 0);

void paint (QPainter *painter,
const QStyleOptionViewltem é&option,
const QModelIndex &index) const;
QSize sizeHint (const QStyleOptionViewltem &option,
const QModelIndex &index) const;

private:
int m maxRange;

N




Delegate for Painting

//fBarDelegate::BarDelegate(int maxRange, QObject *parent)
QStyledItemDelegate (parent), m maxRange (maxRange) { }

QSize BarDelegate::sizeHint (const QStyleOptionViewlItem
&option,

const QOModelIndex &index) const

{
return QSize (100, 1);:




Delegate for Painting

void BarDelegate::paint (QPainter *painter,

const QStyleOptionViewlItem &option, const QModelIndex &index) const
{

if (index.data () .canConvert<int>())

{
QRect barRect = QRect (option.rect.topleft(),

QSize (optionwrectuwidth (X ((greallindex.data(hutolntl (areal)mumaxRange).,
optionrect e e NI
barReat a0 R Bt 2 e

if (option.state & QStyle::State Selected)
{
painter->fillRect (option.rect, option.palette.highlight()):;
painter->fillRect (barRect, option.palette.highlightedText());
}
else
painter->fillRect (barRect, option.palette.text()):
}
else
QStyledItemDelegate: :paint (painter, option, index);




Using the Delegate

tableView->setModel (model) ;

tableView->setItemDelegateForColumn (1, new BarDelegate (3000000, this));

City Population

1 =m Copenhagen

2 == Helsinki
3 = Oslo
4 |

am Reykjavik

5 =m Stockholm




Delegates for Editing

- When editing, the view uses the delegate methods
createEditor, setEditorData, setModelData and
updateEditorGeometry

//,;lass BarDelegate : public QStyledItemDelegate
{

Q OBJECT
PulL1 G\

QWidget *createEditor (QWidget *parent, const QStyleOptionViewlItem &option,
consiOModel lndes e index i aonsty
voidisetEdrtorDaba (Qirdget  weditor, weonst OModel Index\\ &index ) const:y
volid updateEditorGeometry (QWidget *editor, const QStyleOptionViewltem
SORLLONY
const QModelIndex &index) const;
void setModelData (QWidget *editor, QAbstractltemModel *model, 4///

const QOModelIndex &index) const;

. It is common practice to rely on the EditRole and
not the DisplayRole for editor data



Delegates for Editing

QWidget *BarDelegate::createEditor (QWidget *parent,
const QStyleOptionViewltem &option,
const QModelIndex &index ) const

QSlider *slider = new QSlider (parent);
slider->setRange (0, m maxRange);
slider->setOrientation (Qt: :Horizontal) ;
slider->setAutoFillBackground (true);

Ratirnshh ae

void BarDelegate: :updateEditorGeometry (QWidget *editor,
const QStyleOptionViewltem &option,
const QModelIndex &index) const

QohihdendsliidexisigobijecticastsOabbdantizieditomg
if (slider)
slider->setGeometry (option.rect);




Delegates for Editing

voidihBakbDelegatedssaetEditoratatOWidgetiiaediboreonst
OModelIndex &index) const
{
Sedidarivhsiiganmgeoijaciisastrotinhademis ooy
if (slider)
slider->setValue (index.data (Qt: :EditRole) .toInt ()) ,

void BarDelegate::setModelData (QWidget *editor,
QAbstractItemModel *model,
const QModelIndex &index) const
{
PHhidemitsiidernsnwgabijecticastiosiidentiRied it omng
if (slider)
modelsxsaetbatatindexnshibdensevalue s kditRobe ),




Using the Delegate

tableView->setModel (model) ;

tableView->setItemDelegateForColumn (1, new BarDelegate (3000000, this));

City Population
1 mm Copenhagen I
2 == Helsink II
3 = Oslo III
4 H=E Reykjavik U

5 =m Stockheolm -



Custom Data Roles

- When working with delegates, it is
useful to be able to pass more data
between the model and delegate

. It is possible to declare user roles
. Use Qt::UserRole as first value in enum

class CustomRoleModel : public QAbstractListModel
{
Q OBJECT
publiie:
enum. MyTypes . {. FooRole =Qt:sUserRole, BarRole, BazRole\ };



Sorting and filtering

. It is possible to sort and filter models
using a proxy model

. The QAbstractProxyModel provides
. mapping between models
. mapping of selections

. The QSortFilterProxyModel simplifies this
by providing interfaces for filtering and
sorting

. The dynamicSortFilter property controls
whether the results are to be buffered or
generated dynamically



Sorting

. If the sortingEnabled property is set,
clicking the header sorts the contents
. Applies to QTableView and QTreeView
- By using a QSortFilterProxyModel it is
possible to sort on a given column and
role
. sortRole - default DisplayRole
. sortCaseSensitivity



Sorting Example

/,QSortFilterProxyModel *sortingModel
new QSortFilterProxyModel (this);
sortingModel=>setSourceModel (model),;

nonSortedView->setModel (model) ;
sortedView->setModel (sortingModel) ;

sontingModael sxsosntiduetnsdscandingOrade i
sortingModel->setDynamicSortFilter (true) ;

W\

Varde

Vadse

Risgr

Flore
Flekkefjord
Harmmerfest
Farsund
Holmestrand
Motodden
Marmsos
Egersund
Mandal
Henefoss
Kongsvinger
Marvik
Grimstad

Steinkjer
rictianen nd

|13

m

Arendal
Bergen
Bode
Drarmmen
Egersund
Farsund
Flekkefjord
Flore
Fredrikstad
Gjevik
Grimstad
Halden
Hamar
Hammerfest
Harstad
Haugesund

Holmestrand
Hartan

| »

m




Custom Sorting

. To implement a more complex sorting
algorithm, sub-class and re-implement
lessThan method

///gool MySortProxyModel: :lessThan (const QModelIndex &left,
const QModelIndex &right) const
{
if(left.data() .toString() .length() == right.data () .toString() .length())
iop=Rnd ) ANNVIASD L N o Fhade N (VNN (e ok e Ko To AT IR ARV o o el its b= st AU AVARR af o A5 A h ab N g Xs (LA
else
retrin hdeftsdaba ftiwioString t s ke ngER (S

auire 1O SVt F K= I AV AVt XS N ot ol [E AL AVAVRU TN o 4 sl AQVNVAR:

} Kristiansund
Kristiansand
Lilleharmmer

Kongsvinger

/ Holmestrand

MySortProxyModel *customSortModel = new MySortProxyModel (this) ; Efi;#ﬂ
customSortModel->sort (0, Qt::DescendingOrder) ; seeEer

Sandefjord
customSortModel->setDynamicSortFilter (true) ; Hammerfest
customSortModel->setSourceModel (model) ; Trendheim

customSortedView->setModel (customSortModel) ; 4/) Steinkjer

Stavanger
Sarpsborg

m




Filtering

. Filtering makes it possible to reduce the
number of rows and columns of a model
. filterRegExp / filterWildcard / filterFixedString
. filterCaseSensitivity
. filterRole
. filterKeyColumn



Filter Example

new QSortFilterProxyModel (this);
filteringModel->setFilterKeyColumn (0) ;

filteringModel->setSourceModel (model) ;

nonFilteredView->setModel (model) ;
filteredView->setModel (filteringModel) ;

/,QSortFilterProxyModel *filteringModel =

BilterningMeogdeinzset Bilbertildoard (lRstaad il

filteringModel->setDynamicSortFilter (true);

W\

Varde

Yadsg

Risar

Florg
Flekkefjord
Hammerfest
Farzund
Holmestrand
Motodden
Mamzos
Egersund
Mandal
Henefoss
Kengsvinger
Marvik
Grimstad
Steinkier

| »

m

N

Grimstad
Harstad
Fredrikstad




Custom Filtering

. To implement more complex filters, sub-class
and re-implement the filterAcceptRow and
filterAcceptColumn methods

N

bool filterAcceptsRow(int sourceRow, const QModelIndex &sourceParent) const

{

const QOModelIndex &index =

sourceModel () ->index (sourceRow, filterKeyColumn (), sourceParent):;
return index.data () .toString() .contains ("berg") ||
dndesndatai(hwEeS b ring i eontad s ek aad i

}

Grimstad

( Harstad

MyFilterProxyModel *customFilterModel = new fmf“@
MyFilterProxyModel (this) ; @nsberg

\ ; Fredrikstad
customFilterModel->setFilterKeyColumn (0) ;

customFilterModel->setDynamicSortFilter (true);
customFilterModel->setSourceModel (model) ;
customFilteredView—>setModel(customFilterModel);4/)




Working with Selections

. Selections are handled by selection models

. It is possible to tune a view to limit the
selection
. Single items / rows / columns

. Single selection / contiguous / extended / multi /
none

Model

A

. A selection model can be

shared between multiple views

Delegate

Selection View
Model




Selection Behavior and Modes

1 23 4

10001 0-2 0-3

2 1-0 1-1 pe 1-3

3240 21 2-2 2-3

view—>setSelectionBehavior (
QAbstractItemView: :SelectItems) ;

1 2 3 4
10001 0-20-3

B.alfiahs

3240 21 2-2 23

view->setSelectionBehavior (
QAbstractItemView: :SelectRows) ;

1 2!3]4
10-0 0-10-3

210 1-1 pery 1-3

3 2-0 2-1 pErl 2-3

view->setSelectionBehavior (
QAbstractItemView: :SelectColumns) ;

1 2|3 4
100 01 0-2 0-3

210 1-2 1-3

320 21 2-2 2-3

view—->setSelectionMode (
QAbstractItemView: :SingleSelection);

1 23 4
10-0 0-3
21-0 1-3
3 2-0 2-3

view->setSelectionMode (
QAbstractItemView: :ContiguousSelection) ;

1 2 3 4
1 0-0 0-1 Pl 0-3

210 1-2 1-3

3 2-0 21 porl 2-3

view->setSelectionMode (
QAbstractItemView: :ExtendedSelection) ;




Sharing Selections

- Sharing selections between views,
combined with custom views can
be a powerful tool

(>listView—>setModel(model);
tableView->setModel (model) ;

listView—->setSelectionModel (
tableview—>selectionModel());4)

enhagen City Population
| nki 1 == Copenhagen 1901789
2 #= Helsinki 1313574
3 ¥2 Oslo 1422442

*} -~ Reykjavik  |201847

5 == Stockholm 2019182




Reacting to Selection Changes

Connect to the selection model,

nhot to the view

connect (view->selectionModel (), SIGNAL (selectionChanged (QItemSelection,QItemSelection)),
this, SLOT (updateSelectionStats())):

void Widget::updateSelectionStats ()
{

indexesLabel->setText (QString: :number (view->selectionModel () ->selectedIndexes () .count ()));
rowsLabel->setText (QString: :number (view->selectionModel () ->selectedRows () .count ()));
columnsLabel->setText (QString: :number (view->selectionModel () ->selectedColumns () .count()));
removeButton->setEnabled (view->selectionModel () -=>selectedIndexes () .count () > 0);
}
[ Remove Item ] 1 2 |3 | 4 [ Remove Item ]

1 2 3 4
100 0102023
210 1-1 s 1-3

Beofeslales

4 30 31 3-2 33

Selected Indexes: 5
Selected rows: 1
Selected columns: 0

1 0-0 0-1 p=es 0-3

21011 1-3

B

4 3-0

'-I-' I\.J
L [
P =
I\.J N
'-I-' h.J
U U

L u
I\.l

Selected rows:

Selected columns:

Selected Indexes: 7

1
1



