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Chapter 1. Introduction

Welcome to the KD Chart Programmer's Manual. KD Chart is Klardlvdalens Datakon-
sult AB's charting package for Qt applications. This manual will get you started creating
your own charts. It covers the fundamentals of coding with KD Chart and provides
plenty of tips for advanced programmers.

» Depending on your version of KD Chart, you will find a unique I NSTALL file con-
taining instructions on how to install KD Chart on your platform. Each instruction
set also includes step-by-step description of how to build KD Chart directly from the
source code.

* KD Chart aso comes with an extensive "API Reference® Manual (generated from
the source code itself). It is available both as a PDF file and as browsable HTML

pages.

The"API Reference" is an excellent resource for topics not covered in the Programmer's
Manual. Both the Programmer's Manual and APl Reference are designed to be used in
conjunction with each other. If you have a question not covered in the following
chapters, check the API reference for a solution (or in Appendix A, Q& A section at the
end of thismanual).

* WhatisKD Chart?

KD Chart isatool for creating business and scientific charts. It is the most powerful
Qt component of its kind. In addition to all Qt's standard features, it provides de-
velopers with a sophisticated way to customize layouts and to design and manage
large numbers of axes. Since all configuration settings have practible defaults, you
can usually get by with tweaking just a few parameters and then relying on the de-
faults for the rest.

e What can you use KD Chart for?

KD Chart is used by a variety of programs for a variety of different purposes. For
example, one application uses KD Chart to visualize flood eventsin ariver. Another
uses KD Chart for monitoring seismic activity. The current version of the KOffice
productivity suite also uses our library. For other examples, visit our web site at ht -
tp:// ww. kdab. cont kd- chart

What You Should Know

Y ou should be familiar with writing Qt applications and have a working knowledge of
C++. When you are in doubt about how a Qt class mentioned in this Programmer's
Manual works, please check the Qt reference documentation or a good book about Qt. A
more in-depth introduction to the APl can be found in the file doc/ KD
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Chart-2.0- APl - I ntroducti on. Also to browse KD Chart APl Reference start with
thefiledoc/ ref man/i ndex. html orhttp://docs. kdab. conf kdchart/.

The Structure of This Manual

Where do we start?

This manual begins with an introduction to the KD Chart 2 API then goes through the
basic steps and methods for the user to create her own chart.

Chapter 4, Planes and Diagrams will provide the reader with details about the different
chart types supported and more information about how to make the most out of
KD Chart.

Each subsequent chapter covers more advanced material for customizing charts, such
as: how to specify colors, fonts and other attributes. If you prefer not to use KD Chart's
default settings, These chapters will go over topics like: how to create and display head-
ers, footers and legends, as well as, how to configure your chart axes.

Chapter 9, Advanced Charti ng, presents more of KD Chart's advanced features and
shows screenshots of example programs. We demonstrate how set up frames, back-
grounds, data value texts, axis and grids etc... Additionally, it covers features like Inter-
active and Multiple charts and Zooming.

We provide you with many more example programs than shown in this manual. We re-
commend that our readers try them out and run them. Have a look at the code and ex-

periment with the various settings, both by adjusting them via the user interface, and by
trying out your own code modifications.

What's next

In the next chapter we introduce the KD Chart 2 API.


http://www.kdab.com/kdchart

Chapter 2. KD Chart 2 API Introduction

Version 2.4 of KD Chart builds on technologies introduced with Qt 4. The charting en-
gine uses the Arthur (painting) and Scribe (text rendering) frameworks to achieve high
quality visual results. KD Chart 2 also integrates the Interview framework for model/
view separation and, much like Qt 4 itself, it provides a convenient Widget class for
simple-use cases.

Overview

The core of KD Chart 2 API isthe KDChart: : Chart class. It creates the canvas onto
which the individual components of a chart are painted. It manages them and it provides
access to them. There can be more than one KDChart::Diagram on a KD-
Chart:: Chart. How they are laid out is determined by which axes, if any, they share
(more on axes below).

KDChart : : Di agr am contains subclasses for various types of charts, such as KD-
Chart:: Pi eDi agram Users can subclass KDChart : : Abst r act Di agr am (or one of
the other Diagram classes starting with 'Abstract', which are designed to be base classes)
to implement custom chart types. Implementing a simple Bar Diagram looks like this:

Code Sample

usi ng namespace KDChart;

Bar Di égram *bars = new Bar Di agram

bar s- >set Mbdel ( &m nodel )

chart->coordi nat ePl ane() - >r epl aceDi agran( bars );

The code example may seem abstract. In Chapter 3, Basic steps. Create a Chart, we
will look at some complete examples of Widget and Charts to clarify how to implement
the chart classes.

Concepts

For now, to get an overview about the KD Chart 2 API and its features, you need to un-
derstand the following basic concepts:

e Each diagram drawn by KD Chart has an associated Coordinate Plane (Cartesian by
default). Every calculation necessary for drawing each diagram is done by the co-
ordinate plane. The Coordinate Plane translates data values into pixel information.
This makes implementing diagram subclasses (types) much easier, since the Co-
ordinate Plane defines the scale of the diagram and all axes associated with it.

» Each coordinate plane can have one or more diagrams linked to it. In which case,
those diagrams will share the scale provided by the master plane. Also, a chart may
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contain more than one coordinate plane. This makes it possible to have multiple dia-
grams (e.g. aline and a bar chart), using the different scales, within the same master
chart. By using a combination of these methods, diagrams can be displayed, at vary-
ing scales, next to, or on top of each other in the final drawing output by KD Chart.

e A Coordinate Plane can share an axis with a second Coordinate plane. By linking
the axis of the second Coordinate plane to an axis of the first, the first owns the
second. By this method you can use the KD Chart engine to adjust the position and
scale of the second diagram proportionately to the first.

This code is taken from nmainwi ndow.cpp in exanpl es/ SharedAb-
sci ssa/ Separ at eDi agr ans/, Here we use two data models, two coordinate
planes, two diagrams, and two ordinate axes, but just one abscissa axis.

lines = new LineDi agran();
| i nes->set Model (  &m nodel );

1l ines2 = new LineD agran();

i nes2->set Mbdel ( &m nodel 2 );

We call this "plane2" just for remenbering, that we use it
in addition to the plane, that's built-in by default.

ane2 = new Cartesi anCoordi natePl ane( mchart );
CartesianAxi s *xAxis = new Cartesi anAxi s( m.lines
CartesianAxis *yAxis = new Cartesi anAxi s( m.lines
Cartesi anAxi s *yAxi s2 = new Cartesi anAxi s( l'ine

3

XAXi s- >set Posi ti on( KDChart:: CartesianAxis:: Top );
yAXi s- >set Posi ti on( KDChart::Cartesi anAxis::Left );
yAXi s2- >set Posi ti on( KDChart:: CartesianAxis:: R ght );

m | i nes->addAxi s( yAxis );

i
m | i nes2->addAxi s( XAXis );
li

m | i nes2- >addAxi s( yAxis2 );

m chart - >coor di nat ePl ane() - >repl aceDi agram( m./lines );
pl ane2- >r epl aceDi agram( m.|ines2 );

m chart - >addCoor di nat ePl ane( pl ane2 );

Note how the X axisis owned by the first diagram. Then we explicitly add the axis
to the second diagram so that it is shared between both of them.

A chart may also contain a number of optional components such as Legends, Headers/
Footers or custom KDChar t : : Ar ea subclasses for implementing user-defined elements.
The API for manipulating all of theseis similar.

For example, to add additional headers, you can use code like this:
Header Foot er * additi onal Header = new Header Foot er;
addi ti onal Header - >set Posi ti on( NorthWest );
H add the text and/or custom ze the header

char t - >addHeader Foot er( additional Header );

In the next section, we will explain how ownership of such components is maintained.



All classes in the KD Chart 2 API are included in the KDChar t namespace. This allows
concise class names while avoiding name clashes. Instead of using the KDChart: : pre-
fix with every class name in your code, add the KDChar t namespace to the beginning of
your implementation file:

usi ng nanespace KDChart;

Like Qt, KD Chart provides STL-style forwarding headers, allowing you to omit the . h
suffix. To include the bar diagram header in your implementation file, write:

#i ncl ude <KDChart Bar Di agr an>

or, if you prefer:

#i ncl ude <KDChart Bar Di agr am h>

Note

Header and implementation files al have the KDChar t prefix in the name.
For example, the definition of KDChart : : Bar Di agr amis located in the
file KDChar t Bar Di agr am h.

Ownership of Components versus Parameters

Setting up a chart consists of doing two different things. Adding components.
(Diagrams, Coordinate Planes, Axes, Headers, Legends, ...) and specifying attributes
(Text Attributes, Data Value Attributes, Frame Attributes, ...).

For the components please note they are typically owned by their respective container
widgets. Memory management of the component classes is explained in Section ,
“Memory Management” further down in this chapter.

Handling attributes is different. Their values are normally copied. No pointers are
passed and the objects are owned by the one who instantiates them. Study Section ,
“Attribute sets” for details.

KD Chart and Model/View

KD Chart 2 follows the "Interview" model/view paradigm introduced by Qt 4:

Any KDChart:: Abstract Di agram subclass (which in turn inherits QAbstrac-
t1tenVi ew) can display data originating from any QAbst ract I t emivbdel object. In
order to use your data with KD Chart diagrams, you need to either use one of Qt's built-
in models to manage it, or provide the QAbst r act | t emvbdel interface on top of your
already existing data storage. This can be done by implementing your own model that
talks to that underlying storage.



KDChart : : W dget is a convenience class that provides a simpler, however, less flex-
ible, way of displaying data in a chart. It stores the data it displays and thus does not
need a QAbst r act | t emvbdel . It should be sufficient for many basic charting needs. It
is not meant to handle very large amounts of data or to make use of user-supplied chart

types.

KDChart : : W dget alows you to get started quickly without having to master the com-
plexities of the model/view framework in Qt 4. To make use of al the benefits model/
view programming, we advise you use KDChart : : Chart .

In  better understand the relationship between KDChart::View and
KDChart:: W dget, compare KDChart::Chart and KDChart::Wdget to Q.-
i stViewand Qi st Wdget in the Qt 4 documentation. You will clearly notice the
similarities.

Code Sample

Now let's look at the following lines of code. Here we use QSt andar dI t embdel to
store data to be displayed by the diagram in aKDChart : : Chart widget.

/] set up your nodel
m nodel . i nsert Rows( 0, 2, Qwvodel I ndex() );
m nodel . i nsert Col ums( 0, 3, Qwbdel | ndex() );
for (int row= 0; row < 3; ++row) {
for (int colum = 0; colum < 3; ++colum) {
Qvbdel I ndex i ndex =
m_nodel . i ndex(row, columm, Qvbdel |l ndex());
m nodel . set Dat a(i ndex, Qvariant(rowt+l * col um) );
}
}

Assign the model to your diagram and display it:

KDChart : : Bar Di agr ant di agram = new KDChart : : Bar Di agr am
di agr am >set Model (&m nodel ) ;
m chart . coordi nat ePl ane() - >r epl aceDi agr an{ di agr an) ;

Using KDChart : : W dget we would use code as follows:

KDChart: : Wdget wi dget;

Qvect or< doubl e > vecO, vecl;

vecO << -5 << -4 << -3 << -2<< -1<<0...;
vecl << 25 << 16 << 9 << 4 << 1 << 0 ...;

wi dget . set Dat aset ( 0, vecO, "Linear" );

wi dget . set Dataset ( 1, vecl, "Quadratic" );
wi dget . show() ;

We recommend that you read the APl Reference of KDChart:: Chart and KD
Chart:: W dget tolearn more about the widget classes and what they can do. Y ou will
learn a lot by compiling and running the associated examples. The API reference de-
scribes, very simply, both ways you can use to display a Chart.

Attribute sets



Components of a chart, such as legends or axes, have attribute sets associated with them
that define how they are laid out and painted. For example, both the chart itself and all
areas have a set of KDChart :: BackgroundAttri but es that control whether there
should be a background pixmap or a solid background color. Other attribute sets de-
termine frame or grid attributes. The default attributes provide reasonable, unintrusive
settings, such as no visible background and no visible frame.

These attribute sets are passed by value, they are intended to be used much like Qt's
QPen or QBrush. As shown below:

Code Sample

KDChart::TextAttributes ta( chart->legend()->textAttributes() );
ta.setPen( Q: d);

ta. set Font ( onnt( "Hel vetica" ) );

chart->l egend() - >setTextAttr|butes( ta);

Note
Whenever you modify an attribute set, make sure to use the copy con-

structor for instantiating your attributes object. By doing so, you will not
alter your entire existing configuration, only the desired changes in the at-
tributes set.

For example, the code block shown above, just changes the font and its
color, but leaves all size settings the same.

Attributes can be set per cell, per column or per modelindex, but can only be queried per
cell. Restricting access to the cell level ensures the proper fallback hierarchy. When a
value set at cell level, it will be used. Otherwise, the dataset (column) level is checked.
If nothing was found at the dataset level, the model-wide setting is used. Or, if thereis
no value given, a default value will be applied. All of this happens automatically. The
code using these values only has to ask the cell for its attributes, and will get the correct
values. This avoids duplication of the fallback logic in numerous places in the library,
thus avoiding unnecessary and expensive error handling.

When using attributes sets, you need to be aware of this fallback hierarchy. Per-cell
changes will hide per-column changes. (see the APl Reference for
KDChart::[type] Attri but es classes)

The example below demonstrates how the scope of some attribute settings might be se-
lected:

Figure 2.1. Scope selection for Data Value Texts
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For a closer look, check out the exanpl es/ Dat aVal ueText s/ example program.

minimum Size: [8

Memory Management

As a general rule, everything in aKDChart : : Chart is owned by the chart. Manipula-
tion of the built-in components of a chart (for example: alegend) happens through mut-
able pointers provided by the view. However, those components may be replaced.



Code Sample

Let's elaborate by looking at the following lines of code.

/] set the built-in (default) |egend visible
m chart->l egend()->set Position( North );

/Il replace the default |egend with a custom one

/] the chart view w ||l take ownership of the allocated
/1 menmory and free the old | egend

KDChart::Legend *nylLegend =

m chart - >repl aceLegend( new Legend );

Similarly, inserting new components into the view transfers ownership to the chart. No-
tice that the same procedure has to be applied for a diagram, too.

/] add an additional |egend, chart takes ownership
chart - >addLegend( Legend );

Removing a component does not de-allocate it. If you "take" a component from a chart
or diagram, you are responsible for freeing it as appropriate.

(seethe API Reference for KDChar t : : Chart and/or for KDChart : : Legend)
Notice how this pointer-based access to the components of a chart is different from the
value-based usage of the attribute classes. The latter can be copied around freely, and

are meant to be transient in your code. They will be copied internally as necessary. The
reason for the difference, of course, is polymorphism.

What's Next

Basic steps: Create a Chart or a Widget.



Chapter 3. Basic steps: Create a Chart

As described in the previous chapter, there are two ways to create a chart:

e KDChart::Wdget providesalimited set of functions (as shown in the APl Refer-
ence of KDChart : : W dget ). The widget provides a convenient and simple way of
displaying a chart without worrying over complicated details like the Coordinate
Plane and other classes provided by the KD Chart 2 API.

e KDChart:: Chart givesthe user accessto the full power of both Qt and KD Chart.

Essentially, KDChart : : W dget is intended for beginners, while KDChart: : Chart is
designed for experienced users who need more features and flexibility. Once again, we
recommend you to check out both interfaces of those classesin order to give yourself an
idea of which set of classes best match your needs. See the APl Reference of KD-
Chart:: Chart and KDChart:: W dget .

Prerequisites

As described above in Section , “KD Chart and Model/View”, in order to use the full
KD Chart API, al data-to-be-charted must be made available through a class imple-
menting the QAbst r act I t emvbdel interface. Before looking at some code, let's look
at afew top-level classes of the KD Chart 2 API:

e The "chart" is the central widget acting as a container for al the charting elements,
including the diagrams themselves. Its classiscalled KDChar t : : Chart.

A "chart" can hold severa coordinate planes. Each of which can hold several dia
grams. Currently, cartesian and polar coordinates are supported.

» The "coordinate plane" - often called the "plane" - represents the entity responsible
for mapping the values to positions on the widget. The plane also shows the grid and
subgrid lines. There can be several planes per chart.

e The "diagram" is the actua plot representing the data: bars, lines and other chart
types. There can be several diagrams per coordinate plane.

The Procedure

Let's go through the general procedure for creating a chart. Then we will build a com-
plete example. We will create a small application that displays a chart using KD-
Chart::Wdget and KDChart:: Chart.
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First of all, we need to include the appropriate headers, and bring in the KDChar t
namespace:
#i ncl ude <KDChart Chart>

#i ncl ude <KDChart Li neDi agr an»
usi ng nanespace KDChart;

//Add the widget to your |ayout |ike any other QWdget:
(HBoxLayout * chart Layout = new QHBoxLayout ( chartFrane );
m chart = new Chart();

chart Layout - >addW dget ( m chart );

Now we will create a single line diagram using the default Cartesian coordinate plane
contained in an empty Chart object.

/] Create a line diagramand associate the data nodel to it
m |ines = new LineDi agran();
m_| i nes- >set Mbdel ( &m nodel );

/'l Replace the default diagram of the default coordinate
/] plane with your newy created one.

/1 Note that the plane takes ownership of the diagram
/] so you are not allowed to delete it.

m chart - >coordi nat ePl ane() - >repl aceDi agram( m./lines );

Adding elements such as axes or legends s straightforward as well:

CartesianAxis *yAxis = new Cartesi anAxi s( mlines );
yAXi s- >set Posi ti on( KDChart:: CartesianAxis::Left );

/1 the diagramtakes ownership of the Axis
m_| i nes->addAxi s( yAxis );

| egend = new Legend( m.lines, mchart );
m chart - >addLegend( | egend );

You can adjust and fine-tune the diagrams, planes, legends, etc. Much like Qt itself,
KD Chart uses a value-based approach to these attributes. With diagrams, most aspects
can be adjusted at different levels of granularity. The QPen used for drawing datasets -
lines, bars, etc - can be set for the whole program, a dataset, or one data point within a
dataset. See the APl Reference for KDChart : : Abstract Di agr am

voi d setPen( const Qwbdel I ndex& i ndex, const QPen& pen );
voi d setPen( int dataset, const QPen& pen );
voi d setPen( const QPen& pen );

To use adark gray color for al linesin your example chart, you would write:
QPen pen;
pen.setCol or ( Q: : darkGay );

pen.setWdth( 1)
m | i nes->set Pen( pen );

Attributes are combined into collection classes that form logical groupings, such as:
GridAttri butes,Dat aVal ueAttri butes, Text Attri butes, efc....

This makes it possible to swap entire sets of properties, in one step, based on the pro-
gram state. However, more often you will only want to adjust a few of the default set-
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tings. So in most cases, using the copy constructor of the settings class will suffice. For
example, to use a special font for drawing alegend, you would write:

TextAttributes ta( |egend->textAttributes() );
ta.setFont( nyfont );
| egend- >set Text Attri butes( ta );

As we continue with the examples in the following sections and chapters, we will cover
these points in more detail. Also, we recommend you check out and run the examples
that shipped with your KD Chart package.

Two Ways To Create Your Chart

Now we'll go through the basic steps of creating a simple chart widget. First we'll use
KDChart:: W dget andthen KDChart: : Chart . Thiswill give us a good overview of
how to proceed in both cases.

Widget Example

We recommend you read, compile and run the following example. It is available at the
following location of your KD Chart installation: exanpl es/ W dget / Si npl e/ .

1

[ Rr KK KA K AR KRR AR KA KKK AR K AT IR F AR KA K AR I AK KA F AR I AK IR I AR K AK AR I AR AR F AR I AR AR KA KK

** Copyright (C) 2001-2012 Kl aral vdal ens Dat akonsult AB. Al rights reserved.

* %

5 ** This file is part of the KD Chart library.
* %
** Licensees holding valid commercial KD Chart |icenses may use this file in
** accordance with the KD Chart Commercial License Agreenent provided with
** the Software.
10 **
* %
** This file may be distributed and/or nodified under the ternms of the
** GNU General Public License version 2 and version 3 as published by the
** Free Software Foundation and appearing in the file LI CENSE. GPL.txt included.
15 * %
** This file is provided AS 1S with NO WARRANTY OF ANY KI ND, | NCLUDI NG THE
** WARRANTY OF DESI GN, MERCHANTABI LI TY AND FI TNESS FOR A PARTI CULAR PURPOSE.
* %
** Contact info@dab.comif any conditions of this |icensing are not

20 ** clear to you.
* %

ERK KKK KA KKK IR KA KKK K IR I AR AR K AR KK AR K AR I F AR K AK AR K AR IR F AR KA KA F AR KA h kx|

#i ncl ude <QApplication>
25 #incl ude <KDChart W dget >

int main( int argc, char** argv ) {
QAppl i cation app( argc, argv );

30 KDChart: : Wdget wi dget;
wi dget . resi ze( 600, 600 );

Qvector< greal > vecO, vecl, vec2;

35 vecO << -5 << -4 << -3 << -2 << -1<<0
<< 1 << 2 << 3 << 4 << 5;
vecl << 25 << 16 < 9 << 4 << 1 << 0
<< 1 << 4 << 9 << 16 << 25;
vec2 << -125 << -64 << -27 << -8 << -1 << 0
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40 << 1 << 8 << 27 << 64 << 125;
wi dget . set Dat aset ( 0, vecO, "Linear" );
wi dget . set Dat aset ( 1, vecl, "Quadratic" );
wi dget . set Dat aset ( 2, vec2, "Cubic" );

45
wi dget . show() ;
return app.exec();

50

Compiling the code above will display the simple widget presented in the screenshot be-
low.

Asyou can see, the code is straightforward:

* Include the headers and bring in the Chart namespace.
» Declareyour KDChar't : : W dget
* UseaQvect or to storethe datato be displayed.

» Assign the stored data to the widget, using one of the available set Dat aset ()
methods.

13



Figure3.1. A Simple Widget

RSN

Widgetsimple alix

Ofcourse, you can add other elements like a Title, Headers, Footers, Legends, or Axes
to this simple widget. We will cover that later in greater detail. Also, notice that the de-
fault diagram displayed by KDChart : : W dget isaKDChart : : Li neDi agr am

In the following example, we will look at how to display a Chart widget using KD-
Chart::Chart.

Chart Example

The following example is available at the following location of your KD Chart installa-
tion: / exanpl es/ Bar s/ Si npl e/

1

* %

* %

5 * %
* %

* %

* %

* %
i) 5
* %

* %

* %

* %
i) 0
* %

* %

* %

* %

20 **

* %

B R R R R R  E E E EEEE

Copyright (C) 2001-2012 Kl aral vdal ens Dat akonsult AB. All rights reserved.
This file is part of the KD Chart library.

Li censees holding valid commercial KD Chart |icenses may use this file in
accordance with the KD Chart Commercial License Agreenent provided with
the Software.

This file may be distributed and/or nodified under the ternms of the
GN\U General Public License version 2 and version 3 as published by the
Free Software Foundati on and appearing in the file LICENSE. GPL.txt included.

This file is provided AS IS with NO WARRANTY OF ANY KI ND, | NCLUDI NG THE
WARRANTY OF DESI GN, MERCHANTABI LI TY AND FI TNESS FOR A PARTI CULAR PURPCSE.

Cont act info@dab.comif any conditions of this |licensing are not
clear to you.

AR KKK AR KK IR K AR IR K IR I AK AR K AXIAK AR K AR AKX FAKKAK AR K AK I I AR KA KA I AR AR h Ak [
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#i ncl ude <Q Gui >

#i ncl ude <Qt Svg/ @SvgCener at or >
#i ncl ude <KDChart Chart >

#i ncl ude <KDChart Bar Di agr an®>

class ChartWdget : public QW dget {
Q_OBJECT

public:
explicit ChartW dget (QW dget* parent=0)

}

QW dget (parent)

m nodel . i nsert Rows( 0, 2, Qwvbdel I ndex() );
m nodel . i nsert Colums( 0, 3, Qwbdellndex() );
for (int row= 0; row < 3; ++row) {
for (int colum = 0; colum < 3; ++colum) {
Qwbdel I ndex i ndex = m nodel .index(row, columm, Qvodellndex());
;’n_rrodel .setData(index, Qvariant(row+l * colum) );
*
/1 show tooltips:
m nodel . set Dat a(i ndex,
QGtring(" <t abl e>"
" <tr><t d>Row/ t d><t d>Col utm</ t d><t d>Val ue</td></tr>"
"<t r><t h>% </t h><t h>9%2</t h><t h>%3</t h></tr></tabl e>")
.arg(row).arg(colum).arg(rowtl * colum), Q::Tool Ti pRole );
*
/

/ show a comment at one data item
const int row = O;
const int colum = 2;
const Qwbdel | ndex i ndex = m nodel .index(row, colum, Qwbdellndex());
m _nodel . set Dat a(
i ndex,
@QString("Value %/ %: 9%3")
.arg( row)
.arg( colum )
.arg( mnodel.data( index ).tolnt() ),
KDChart : : Conment Rol e ) ;

}
*/

KDChart : : Bar Di agr ant di agram = new KDChart: : Bar Di agr am
di agr am >set Model (&m nodel ) ;
di agram >set Pen( QPen( Q::black, 0 ) );

m chart . coordi nat ePl ane() - >r epl aceDi agr an{ di agr an) ;

QvBoxLayout* | = new QVBoxLayout (this);
| - >addW dget (&m chart);
set Layout (1) ;

/*
/1 render chart to a SVG
QSvgCener at or generator;
generat or. set Fi | eNane("/ hone/ kdab/ chart . svg");
generator. set Si ze(QSi ze(300, 300));
gener at or . set Vi ewBox(QRect (0, 0, 300, 300));
generator.setTitle(tr("SVG Chart"));
QPai nter painter;
pai nt er. begi n(&generat or) ;
pai nter. set Render Hi nt (QPai nter: : Antialiasing);
m chart . pai nt (&pai nter, generator.vi ewBox());
pai nter.end();
*

/

private:
KDChart:: Chart mchart;
@St andar dl t emVbdel m nodel ;
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int main( int argc, char** argv ) {

100 QApplication app( argc, argv );
Chart W dget w,
w. show() ;

105 ) return app.exec();

#i ncl ude "mai n. noc"

110
In this example, we used QSt andar dI t emvbdel to insert and store data displayed by

the diagram. We also implicitly used KDChart : : Bar Di agr amby assigning the model
to it. The resulting chart widget is below:

16



Figure3.2. A Simple Chart
o Xosinighopls lalix

We can add more elements to this chart and change its default attributes as as in the
widget example.

Later we will add various elements (Axes, Legend, Headers etc...) and configure thier
attributes (Pen, Color, etc ...).

What's Next

In Chapter 4, we will describe the various chart types (diagrams) and their coordinate
planes. In each example, we will aso cover "chart type" attributes.
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Chapter 4. Planes and Diagrams

KD Chart provides two types of planesto display diagrams:

» A Cartesian coordinate plane, determined by a horizontal and a vertical axis, often
called thex axisand y axis.

e A Polar coordinate plane which makes use of the radius and the polar angle which
defines the position of a point on a plane.

This chapter tells you how to change the chart type from the default to any one of the
other types. We will use sample code, small programs and screenshots to present the
chart types provided by KD Chart.

We will aso learn what chart types are appropriate for a what purposes and what in-
formation is available for each type of chart. Firdt, let's go through the chart view as
well as some important concepts concerning planes and their relation to diagrams.

It is possible to have multiple diagrams within one chart. Each coordinate plane can
have one or more diagrams associated to it, in which case, the diagrams will share the
scale provided by the plane. Also, a chart may contain more than one coordinate plane.
Thisway you can display multiple diagrams at different scales in the same chart, next to
or, on top of one another.

Note
You can use the "reference plane" to control how planes are positioned by
the layout engine by caling the set Ref er enceCoor di nat ePl ane()
method.

The reference plane concept allows two planes to share the same space
even if neither has a shared axis. Y ou may declare the respective plane to
be drawn in the same cell as the plane it is referenced to. This is called
"overlaying". When planes share an axis, they will typically be laid out in
relation to each other as suggested by the position of the axis. If, for ex-
ample, Planel and Plane2 share an axis to thier left, the lay out engine will
position the axis to the left with Planel above Plane2. If Planel also hap-
pens to be Plane2's reference plane, both planes will be drawn over each

other.
This concept is illustrated in exanpl es/ Shar edAb-
sci ssa/ Over | ayedDi agr ans/ and exanpl es/ Shar edAb-

sci ssal Separ at eDi agrans/, we recommend you study these ex-
amples. More information on the reference plane can be found the API
documentation of KDChart : : Abst r act Coor di nat ePl ane.
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Cartesian Coordinate Planes

KD Chart uses the Cartesian coordinate system, KD-
Chart:: Cartesi anCoor di nat ePl ane class, for displaying chart types such as lines,
bars, points, etc.

In this section, we will describe the chart types using the default Cartesian coordinate
plane.

To implement a particular type of chart, simply create an object of its type. Call KD-
Chart::[type] Di agram Or, if your are using KDChart:: W dget, cal its set-
Type() method and specify the appropriate chart type (e.g. Widget::Bar, Widget::Line,
etc.)

Bar Charts

Tip
Bar charts are common for visualizing almost any kind of data. Like Line
Charts, the bar charts areideal for comparing multiple series of data.

A good example for using a bar chart would be a comparison of the sales
figuresin different departments.

Your Bar Chart can be configured with the following (sub-)types as described in detail
in the following sections:

e Normal
» Stacked
e Percent

Normal Bar Charts

Tip

In anormal bar chart, each value is displayed as a unique bar. This allows
you to compare both the values in one series to the values of different
Series.
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Figure4.1. A Normal Bar Chart

By default, KDChart displays normal bar chart. Y ou can switch to other bar chart types
using set Type( Stacked ).

Stacked Bar Charts

Tip

Stacked bar charts are useful for comparing the sums of the individual val-
ues in each data series. They aso show how much each individual value
contributes to its sum.
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Figure4.2. A Stacked Bar Chart

For stacked bar chart mode, call KDChart : : Bar Di agr am : set Type( St acked ).
Percent Bar Charts

Unlike Stacked charts, Percent bar charts are not suitable for comparing the sums of the
data series. Rather, they focus on the respective contributions of their individual values.

Figure4.3. A Percent Bar Chart

Percent: Percentage mode for bar charts is activated by caling the KD
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Chart : : Bar Di agr amfunction set Type( Percent ).

Note

Three-dimensional look of the bars does not require a separate diagram
type. You can enable "ThreeD" attributes for al types (Nor mal , St acked,
and Per cent ). We will describe this in codexample further on.

Code Sample

Look at the following code sample based on the Si npl e W dget you have already
seen. In this example, we will configure the bar diagram and change its attributes with
KDChart : : Wdget .

First, include the appropriate headers and bring in the KDChar t namespace:

#i ncl ude <QApplication>

#i ncl ude <KDChart W dget >

#i ncl ude <KDChart Bar Di agr an>
#i ncl ude <QPen>

usi ng namespace KDChart;

We must include KDChar t Bar Di agr amin order to configure some of its attributes, as
we will seelater.

int main( int argc, char** argv ) {

QAppl i cation app( argc, argv );

W dget w dget;

// our widget can be configured

// as any Q@ W dget

wi dget . resi ze( 600, 600 );

/] store the data and assign it

Qvect or< doubl e > vecO, vecl;

vecO << 5 << 4 << 3 << 2 << 1<<0
<< 1 << 2 << 3 << 4 << 5;

vecl << 25 << 16 < 9 << 4 << 1 << 0
<< 1 << 4 << 9 << 16 << 25;

wi dget . set Dat aset ( 0, vecO, "vec0" );

wi dget . set Dat aset ( 1, vecl, "vecl" );

We want to change the default line chart type to a bar chart type. We also want to dis-
play it in stacked mode. KDChart : : W dget, withitsset Type() and set SubType()
methods, allows us make those configurationsin avery simple way.

wi dget . set Type( Wdget::Bar , Wdget:: Stacked );

The default typeis"Normal" for the widget. We need to implicitly pass the second para-
meter when calling KDChart : : W dget : : set Type() . We can aso change the subtype
of our bar chart later by calling set SubType( W dget: : Percent ).

/Il Configure a pen and draw a |ine

// surroundi ng the bars

QPen pen;

pen.setWdth( 2 );

pen.setColor( Q::darkGay );

/1 call your diagramand set the new pen
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wi dget . bar Di agran() - >set Pen( pen );

In the above code, we want to draw a gray line around the bars to make them look nicer.
Thisisreferred to as "configuring the attributes’ in a diagram. We configure a QPen and
then assign it to our diagram. KDChart : : W dget : : bar Di agr am() will get a pointer
to our widget diagram. We assign the new pen to our diagram by calling the diagram

KDChart: : Abstract Di agram : set Pen() method.
/] Set up your ThreeDAttri butes
//display in ThreeD node
ThreeDBar Attributes td(
wi dget . bar Di agr am() - >t hreeDBar Attri butes() );
td.setDepth( 15 );

td. set Enabl ed( true );
wi dget . bar Di agr an() - >set ThreeDBar Attri butes( td );

To display our bar chart in 3D mode, we need to configure some ThreeDBarAttributes
and assign them to the diagram. The code above shows how we configure the depth of
the 3D bars and enable 3D mode. Depth is an attribute only available to bar charts. Its
setter and getter methods are implemented in the KDChart : : Thr eeDBar At tri but es,
whereas the KDChar t : : Abstract ThreeDAt t ri but es: : set Enabl ed() isageneric
attribute available to al chart types. Both of those attributes are made available at differ-
ent levelsto provide a better attribute structure.

wi dget . show() ;

return app.exec();

See the screenshot below to view the resulting chart displayed by the code shown above.
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Figure4.4. A Simple Bar Chart Widget
I N s 2l

This example can be compiled and run from the following location of your KD Chart in-
stallation: exanpl es/ W dget / Par anet er s/

S

Note

Configuring the attributes for a KDChart:: Bar Di agr am with KD-
Chart:: Chart isdoneinthe sameway asaKDChart: : W dget . Simply
assign the configured attributes to your bar diagram and then assign it to
the chart by calling KDChart : : Chart: : repl aceDi agran() .

Bars Attributes

"Bars Attributes' refers to all parameters specific to the Bar Chart type that are con-
figured and set by the user. To get an idea of what can be configured - the "getters' and
"setters' for those attributes - consult the KDChartBarAttributes APl Reference.

&

Note

KD Chart 2 APl separates the attributes of a specific chart type from the
generic attributes common to all chart types. For example, the setters and
getters for a brush, or a pen, are accessible from the KD
Chart:: Abstract Di agr aminterface.

All attributes are preset to a reasonable default value. Each value may be modified by
the user. You can cal one of the diagram "set functions' like KD
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Chart::BarDi agram : setBar Attri but es(), or to change a default directly, like
the "Pen", by calling the KDChart : : Abst ract Di agram : set Pen() method.

The procedure is straight forward for both cases. Let us discuss the type specifics attrib-
utes first:

» Create a KDChart::BarAttributes object by  cdling KD-
Chart:: BarDi agram : barAttributes().

e Configure the object using the setters available.

» Assign the change to your Diagram using one of the setters available in KD-
Chart : : Bar Di agr am Attributes can be configured to be applied for the whole dia-
gram, for acolumn, or at a specified index (Qvbdel I ndex).

KD Chart 2 supports the following attributes for the Bar chart type:

» BarWidth: Specifies the width of the bars
e GroupGapFactor: Configure the gap between groups of bars.
» BarGapFactor: Configure the gap between Bars within a group

e DrawSolidExcessArrow: Specify whether the arrows showing excess values should
be drawn solidly or split.

Bar Attributes Sample

The following sample code describes the above process. Compile and run the following
example located in the exanpl es/ Bar s/ Par anet er s/ directory of your KD Chart in-
stallation.
At the top of the file we include the header files and the KD Chart namespace.

#i ncl ude <Qt Qui >

#i ncl ude <KDChart Chart>

#i ncl ude <KDChart Bar Di agr an®»

#i ncl ude <KDChart Dat aVal ueAttri butes>

usi ng nanespace KDChart ;

We include KDChar t Dat aVal ueAt t ri but es so that we can display our data values.
These attributes are used by all types of charts and are not specific to the Bar diagrams.

In this example, we are using aKDChart : : Chart class, aswell asaQst andar dl t em
Model , in order to store the data we will be assigning to our diagram.
class ChartWdget : public QW dget {

Q _OBJECT
public:
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explicit ChartWdget( QN dget* parent = 0 )
% QW dget ( parent )
m nodel . i nsert Rows( 0, 2, QWodel I ndex() );
m nodel . i nsert Col ums( 0, 3, Qwbdel I ndex() );
for (int row=0; row< 3; ++row ) {
for (int colum = 0; colum < 3; ++colum ) {
QWbdel | ndex i ndex = m nodel.index( row, colum, Qvbdellndex() );
m nodel . set Dat a(i ndex, Qvariant( ( row + 1 ) * columm) );
}
}

Bar Di agrant di agram = new KDChart : : Bar Di agr am
di agr am >set Model ( &m nodel );

After storing our datain the model, we create a diagram. In this case, we want to display
the datain aKDChart : : Bar Di agram (The procedure is similar for displaying datain
all types of diagrams.)

Now we are ready to configure specifics attributes of the bar diagram using KD-
Chart::BarAttributes.

Bar Attri butes ba( di agram >barAttributes() );
//set the bar w dth and

/linmplicitely enable it

ba. set Fi xedBar Wdt h( 500 );

ba. set UseFi xedBar Wdth( true );

//configure gap between val ues

//and bl ocks

ba. set G oupGapFactor( 0.50 );

ba. set Bar GapFact or ( 0. 125 );

//assign to the di agram
di agram >setBar Attri butes( ba );

We want to configure the bars' width so that they will display a bit larger. The width of
a bar is calculated automatically based on the gaps between each bar, the gaps between
groups of bars, and the space available horizontally in the plane. The values interact
with each other so that your bars do not exceed the plane surface horizontally. In the
code example, we are increasing the value of the bars' width and also setting some lower
values for the gaps. Thiswill give uslarger bars.

Note

After the attributes are configured, we need to assign the Bar At t r i but es
object to the diagram. Y ou can do this for the whole diagram, at a specific
index, or for a column. See the KDChart::BarDiagram APl Reference for
methods available on configuring those setters and getters.

We will now use the KD Chart 2 API, KDChart : : Dat aVal ueAt t ri but es, to display
data values related to each bar. Showing data values is not exclusive to Bar Chart types,
but can be used with any of the chart types. In al cases, the procedure is very similar.

/1 display the val ues

Dat aVal ueAttri butes dva( di agram >dat aVal ueAttributes() );
TextAttributes ta = dva.textAttributes();

/lrotate if you wi sh

//ta.setRotation( 0 );

ta.setFont( QFont( "Comic", 9 ) );
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ta.setPen( QPen( QColor( Q::darkGeen) ) );
ta.setVisible( true );

dva. set Text Attributes( ta );

dva.setVisible( true );

di agr am >set Dat aVal ueAttributes( dva );

We could display the data values without adjusting KDChart : : Text Attri but es, but
in this case, we want to demonstrate another way to customize your chart's output: You
can implicitly enable your attributes, DataValue and Text, by calling their set Vi s-
i bl e() methods. Once the attributes are configured, we simply assign them to the dia-
gram. This same processs works with all other attributes as well.

Finally, | want to paint aline around one of the datasets bars. Thisway, | can highlight a
specific data set. KDChart allows us to change the pen for all datasets or for specific in-
dexes or values. But right now, | need to change the default pen for this data set exclus-
ively.
//draw a surroundi ng |ine around bars

QPen | i nePen;

I'i nePen. set Col or( Q::magenta );

i nePen. setWdth( 4 )

i nePen.setStyle( Q::DotLine );

//draw only around a dat aset

//to draw around all the bars

/] call setPen( nyPen );
di agram >set Pen( 1, |inePen );

Note

For cleaner code structure, the Pen and the Brush setters and getters are
implemented at alower level in our KDChart : : Abst r act Di agr amclass.
Those methods are used by all types of diagrams. Their configuration is
very simple as you can see in the above sample code. Create a Pen, config-
ure it, then call one of the setters methods available (See the KD-
Chart:: Abstract Di agramAPI Reference about those methods).

Now that we've configured and assigned the attribute, we just need to include the Bar
diagram in our chart to finish the implementation.

m chart . coordi nat ePl ane() - >repl aceDi agran{ di agram);

QvBoxLayout* | = new QVBoxLayout( this );

| ->addW dget ( &m chart );
set Layout (1) ;

private:
Chart mchart;
QSt andar dl t emvbdel m nodel ;

int main( int argc, char** argv ) {
QAppl i cation app( argc, argv );

Chart Wdget w,
w. show() ;

return app. exec();
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#i ncl ude "mai n. noc"

Y ou can use the above series of stepsto configure any of KDChart's attributes. The code
we have gone through produces the diagram in the following screen-shot. For more on
attributes, try compiling and running the examples located in the exanpl es/

Bar s/ Par anet er s/ directory of your KD Chart installation.

Figure4.5. Bar with Configured Attributes
O “BarpErametersT T el

The subtype of a bar chart (Normal, Stacked or Percent) is not set via its attribute class,
but it is set directly by using the diagram KDChar t : : Bar Di agr am : set Type() meth-
od.

Note

ThreeDAttributes for the different chart types are implemented as its own
class, the same way as for the other attributes. We will talk more in details
about KD Chart 2 ThreeD features in Section , “ThreeD Attributes’ of
Chapter 8, Customizing Your Chart.

Tips and Tricks
This section will illustrate some interesting features offered in the KD Chart 2 API. We
will study a code sample and then look a screen-shot with the resulting widget.

A Complete Bar Example
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In the following implementation we want to:

» Display the data values.

» Change the bar chart subtype (Normal, Percent, Stacked).

»  Switch between the default (vertical) and the horizontal bar drawing mode.
» Select acolumn and mark it by changing the generic pen attributes.

» Display in ThreeD mode and change the Bars depth dynamically.

* Change the Bars width dynamically.

To do so, we will need to use several types of attributes:

Generics - one available to al chart types (e KD-
Chart:: Abstract Di agram : set Pen(), KDChart:: DataVal ueAttributes and
KDChart:: Text Attri butes.)

Bar  Attributes - applyable only to Ba types (eg. KD-
Chart::BarAttributes::setWdth() or KDChart:: ThreeDBar Attri butes.)

We will use a KDChart:: Chart class and a home made Tabl eModel derived from
QAbst r act Tabl eModel .

TableModel uses a simple rectangular vector of vectors to represent a data table. It can
be displayed in regular Qt views. Additionally, it provides a method, in the default con-
figuration, to load CSV files exported by OpenOffice Calc. This allows us to prepare
test data using spreadsheet software.

It expects the CSV files in the subfolder ./modeldata. If the application is started from
another location, it will ask for the location of the model datafiles.

We recommend you consult the "TableModd" interface and implementation files which
are located in the exanpl es/ t ool s/ directory of your KD Chart installation.

Let us now concentrate on our Bar chart implementation and consult the following files:
other needed files, like the ui, pro, grc, CSV and main.cpp files, can be consulted from
the exanpl es/ Bar s/ Advanced/ directory of your installation.

1

RS E R R R R R R R R R R R R R R R

** Copyright (C) 2001-2012 Kl aral vdal ens Dat akonsult AB. All rights reserved.

* ok

5 ** This file is part of the KD Chart library.
* %
** Ljcensees holding valid commercial KD Chart |icenses may use this file in
** accordance with the KD Chart Commercial License Agreenent provided with
** the Software

10 * %

** This file may be distributed and/or nodified under the terns of the
** GNU Ceneral Public License version 2 and version 3 as published by the
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** Free Software Foundation and appearing in the file LI CENSE. GPL.txt included.
15 * %

** This file is provided AS IS with NO WARRANTY OF ANY KI ND, | NCLUDI NG THE

** WARRANTY OF DESI GN, MERCHANTABI LI TY AND FI TNESS FOR A PARTI CULAR PURPCSE.

* %

** Contact info@dab.comif any conditions of this |icensing are not
20 ** clear to you.

* %
EA KKK KK AR KK I KK AR KKK I K KA KA K AR K KA KA KA I AR KA K AR K AR KA F AR KA KA I ARk Ak kx|

#i f ndef MAI NW NDOW H
25 #define MAI NW NDOW H

#i ncl ude "ui _mai nwi ndow. h"
#i ncl ude <Tabl eMbdel . h>

30 nanespace KDChart {
class Chart;
cl ass Bar Di agram

35 class Mai nWndow : public QAN dget, private U :: M nW ndow
Q OBJECT

public:
40 Mai nW ndow( QW dget* parent = 0 );

private slots:

voi d on_bar TypeCB_current | ndexChanged( const QString & text );
45 voi d on_barOrientati onCB_currentl ndexChanged( const QString & text );

voi d on_pai nt Val uesCB_t oggl ed( bool checked );

voi d on_pai nt Thr eeDBar sCB_t oggl ed( bool checked );

voi d on_mar kCol umCB_t oggl ed( bool checked );

voi d on_mar kCol umSB_val ueChanged( int i );
50 voi d on_t hreeDDept hCB_t oggl ed( bool checked );

voi d on_dept hSB_val ueChanged( int i );

voi d on_wi dt hCB_t oggl ed( bool checked );

voi d on_wi dt hSB_val ueChanged( int i );

voi d on_fixPl aneSi zeCB_t oggl ed( bool checked );

55
private:
KDChart:: Chart* mchart;
KDChart : : Bar Di agr ant m bars;
Tabl eMbdel m nodel ;
60 };

#endi f /* MAI NW NDOWH */
65

In the above code, we bring up the KDChar t namespace, as usual, and declare our dlots.
The user configures the bar chart attributes manually. As you can see, we are using a
KDChart:: Chart object ( m chart ), aKDChart: : Bar Di agramobject ( m bars ),
and our home made Tabl eModel (m nodel ).

The implementation is also straight forward:

1

[ Rr Kk Kk Rk kK Kk Ak kK kA K KA KKKk A K KA F I Ik A KK I A KA I AR KRR KR I AR KRR IR IRk K Rk AR KAk Kk hk ok ok ok

** Copyright (C) 2001-2012 Kl aral vdal ens Dat akonsult AB. Al rights reserved.

* %

5 ** This file is part of the KD Chart library.

* %

** Licensees holding valid comrercial KD Chart |icenses may use this file in
** accordance with the KD Chart Conmercial License Agreenent provided with
** the Software.

30



10

15

20

25

30

35

40

45

50

55

60

65

70

75

80

* %
* %
* *
* ok
* %
* %
* %
* %
*k
*k
* %
* %

This file may be distributed and/or nodified under the terns of the
GN\U General Public License version 2 and version 3 as published by the
Free Software Foundation and appearing in the file LICENSE. GPL.txt included.

This file is provided AS IS with NO WARRANTY OF ANY KI ND, | NCLUDI NG THE
WARRANTY OF DESI GN, MERCHANTABI LI TY AND FI TNESS FOR A PARTI CULAR PURPCSE.

Cont act info@dab.comif any conditions of this |licensing are not

clear to you.

KKK KKK KK KKK I KK F KKK AR F KKK A KA I KKK A KA I KKK A KA I KKK AR A KKK KA I KKK KKK A Kk Kk

#i
#i

i ncl ude "nai nwi ndow. h"

i ncl ude <KDChart Chart >
i ncl ude <KDChart Dat aset Pr oxyMbdel >

i ncl ude <KDChart Abst r act Coor di nat ePl ane>
i ncl ude <KDChart Bar Di agr an®>

i ncl ude <KDChart Text Attri butes>
i ncl ude <KDChart Dat aVal ueAttri but es>
i ncl ude <KDChart ThreeDBar Attri but es>
i ncl ude <KDChart BackgroundAttri butes>

ncl ude <QDebug>
ncl ude <QPai nter>

usi ng nanespace KDChart;

Mai nW ndow: : Mai nW ndow( QW dget* parent )
)

{

}

QW dget ( parent
setupUi ( this );

(HBoxLayout * chart Layout = new QHBoxLayout ( chartFranme );

m chart = new Chart();

chart Layout - >addW dget ( m chart );

m nodel . | oadFronCSV( ":/data"

/'l Set up the diagram
m bars = new Bar Di agran() ;
m bar s- >set Model ( &m | model )

)i

/] define customcolor for the borders of the bars

QPen pen( m_bars->pen() );
pen.setColor ( Q::black );
pen.setWdth( 0 );

m bar s- >set Pen( pen

).
m chart - >coor di nat ePl ane() - >r epl aceDi agram( m bars );

/] define customcolours for the bars

QLi st <QCol or > bcol or;

bcol or. append( @ : : dar kG een) ;
bcol or. append(Q::green);

bcol or. append( Q : : dar kRed) ;
bcol or. append(Q::red);

for (int row=0; row < mnodel .

col umCount () ;

++row) {

m bar s- >set Brush(row, QBrush(bcolor[row]));

}

/] Configure the pl ane s Backgr ound

BackgroundAttri but es

/| pba. set Brush( q3rush(QOoI or (0x20, 0x20, 0x60)) );

pba. set Visible( true );

m chart - >coor di nat ePl ane() - >set Backgr oundAt tri but es(

m chart - >set @ obal Leadi ngTop(

20 );

pba );

voi d Mai nW ndow: : on_bar TypeCB_curr ent | ndexChanged( const QString & text )
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85 {

if ( text == "Nornmal" )
m bar s- >setType( Bar Di agram : Nor mal ) ;
else if ( text == "Stacked"
m bar s- >setType( Bar Di agram : St acked );
90 else if ( text == "Percent"
: m bar s- >set Type( Bar Di agr am : Percent );
el se
gwarning (" Does not match any type");
95 m chart - >updat e() ;
}
voi d Mai nW ndow. : on_bar Ori ent ati onCB_curr ent | ndexChanged(const QString & text)
100 if ( text == "Vertical" )
m bar s- >set0’| entation( Q::Vertical );
else if ( text == "Horizontal"
m bar s- >set0’| entation( Q::Horizontal );
el se
105 gwarning (" Does not match any orientation");

m chart - >updat e() ;

110
voi d Mai nW ndow: : on_pai nt Val uesCB_t oggl ed( bool checked )
{

Q _UNUSED( checked );
/1 W set the DataVal ueAttributes on a per-colum basis here,
115 /] because we want the texts to be printed in different
/] colours - according to their respective dataset's col our.
const QFont font(Q:ont( "Comic", 10 ));
const int col Count = m bars- >model (- >col umCount () ;
for ( int iColum = 0 ~i Col utm<col Count; ++i Col um ) {
120 Brush brush( m bar s- >brush( i Colum ) );
Dat aVal ueAttri butes a( m bars->dat aval ueAttribut es( iColum ) );
TextAttributes ta( a.textAttributes() );
ta.setRotation( 0 );
ta.setFont( font );
125 ta .setPen( QPen( brush.color() ) );
if ( checked )
ta.setVisible( true );
el se
ta.setVisible( false );

130
a.setTextAttributes( ta );
a.setVisible( true );
m _bar s- >set Dat aVal ueAttri butes( i Colum, a);
}
135

m chart - >updat e() ;

140 voi d Mai nW ndow: : on_pai nt Thr eeDBar sCB_t oggl ed( bool checked )
{

ThreeDBar Attri butes td( mbars->threeDBarAttributes() );
greal defaul tDepth = td.depth();
if ( checked ) {
145 td. set Enabl ed( true );
if ( threeDDept hCB->I sChecked() )
td. set Dept h( dept hSB->val ue() );
el se
td. set Dept h( defaul t Depth );
150 } else {
td. set Enabl ed( false );

}
m bar s- >set ThreeDBar Attri butes( td );
m chart - >updat e() ;
155 }
voi d Mai nW ndow: : on_mar kCol ummCB_t oggl ed( bool checked )

const int colum = markCol umsSB->val ue();
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160 QPen pen( m bars->pen( colum ) );
if ( checked ) {

pen.setColor( Q::yellow);
pen. set Styl e( Q : DashLi ne );
pen.setWdth( 3 );
165 m bar s- >set Pen( col umm, pen );
} else {
pen.setCol or ( Q::darkGay );
pen.setStyle( Q::SolidLine );

pen.setWdth( 1 );

170 m_bar s- >set Pen( col um, pen );
}
m chart - >updat e() ;
}
175 voi d Mai nW ndow. : on_dept hSB_val ueChanged( int i )
Q UNUSED( i );
if ( threeDDept hCB->i sChecked() && pai nt Thr eeDBar sCB- >i sChecked() )
180 on_pai nt Thr eeDBar sCB_t oggl ed( true );
}

voi d Mai nW ndow. : on_t hr eeDDept hCB_t oggl ed( bool checked )
{
185 Q_UNUSED( checked );

i f ( paintThreeDBarsCB- >i sChecked()
on_pai nt Thr eeDBar sCB_t oggl ed( true );

}
190
voi d Mai nW ndow: : on_mar kCol umSB_val ueChanged( int i )
QPen pen( mbars->pen( i ) );
mar kCol urmCB- >set Checked( pen. col or () == ciyellow );
195 }

voi d Mai nW ndow: : on_wi dt hSB_val ueChanged( int val ue )

if ( w dthCB->i sChecked() {
200 Bar Attri butes ba( mbars->barAttributes() );
ba. set Fi xedBar Wdt h( val ue );
ba. set UseFi xedBar Wdt h( true );
m bars->setBarAttributes( ba );

205 m chart - >updat e() ;
}

voi d Mai nW ndow: : on_wi dt hCB_t oggl ed( bool checked )

{

210 if ( checked ){

on_wi dt hSB_val ueChanged( w dt hSB- >val ue() );
}el se{

Bar Attri butes ba( mbars->barAttributes() );
ba. set UseFi xedBar Wdt h( fal se );

215 m bars->setBarAttributes( ba );
m chart - >updat e() ;

}
220 voi d Mai nW ndow: : on_fi xPl aneSi zeCB_t oggl ed( bool checked )

Car t esi anCoor di nat ePl ane* pl ane =
gobj ect _cast <Cart esi anCoor di nat ePl ane*>( m chart - >coor di nat ePl ane() );
if( plane == 0 )
225 return;
pl ane- >set Fi xedDat aCoor di nat eSpaceRel ati on( checked );
/] just a little adjustnent:
/| Reset the zoom settings to their initial values
/1 when the rel eation-adjust checkbox is unchecked:
if( ! checked ){
m chart - >coor di nat ePl ane() - >set ZoonfFactor X( 1.0 );
m chart - >coor di nat ePl ane() - >set ZoonFactorY( 1.0 );
m _chart - >coor di nat ePl ane( ) - >set ZoonCent er ( QPoi nt F(O 5 0.5) );

230
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235 m chart - >updat e() ;

First, add our chart to the layout - just like any other Qt widget. Then, load the data to
be display in the model. Assign the model to our bar diagram. To make the display a
littte more visually appealing, configure a Pen to draw a 'darkGray' line around the dis-
played bars. Finally, assign the diagram to our chart.

//draw a surrounding |ine around bars

(HBoxLayout * chartLayout = new QHBoxLayout ( chartFranme );
m chart = new Chart();

chart Layout - >addeget( m chart );

m_nodel . | oadFronCSV( ":/data" );

/1 Set up the diagram
m bars = new Bar D agran();
m bar s- >set Model ( &m_ model );

QPen pen;

pen.setColor( Q::darkGay );
pen.setWdth( 1 );

m _bar s- >set Pen( pen );

m chart - >coor di nat ePl ane() - >repl aceDi agranm( m bars );

The user should be able to change the default sub-type from the GUI. via a combo box
from the GUI. This can be done via a combo box. Use KD
Chart:: BarDi agram : set Type(), asshown below, then update the view:

|f( text == "Normal "
m bars- >setType( Bar Di agram : Nor mal ) ;
else if ( text == "Stacked" )

m bar s- >set Type( Bar Di agram : St acked ) ;

ﬁi_i:har t->update();

Because we want the text to be printed in different colors, set the DataV alueAttributes
on a per-column basis - each according to its respective dataset's color. The user will
then be able to display or hide the values.

const QFont font(QFont( "Comic", 10 ));
const int col Count = m bars->npdel ()->col umCount ();
for (int iColum = 0; iColum < col Count; ++i Colum ) {
Brush brush( m bar s- >brush( i Col um ) )
Dat aVal ueAttri butes a( m bars->dataVal ueAttributes( iColum ) );
TextAttributes ta( a.textAttributes() );
ta.setRotation( 0 );
ta.setFont( font );
ta.setPen( QPen( brush.color() ) );
if ( checked )
ta.setVisible( true );
el se
ta.setVisible( false );

a.setTextAttributes( ta );
a.setVisible( true );
m bar s- >set Dat aVal ueAttri butes( i Col um, a);

}

m chart - >updat e() ;



As you can see in the above code, we are changing the default values for Dat aval -
uesAttributes Text Attri butes. We are aso alowing the user to display, or not
display, the text dynamically. See KDChart: : Text Attri butes: : set Vi si bl e().

To display our diagram in threeD mode, we configure its global KD-
Chart:: ThreeDBar Attri butes. To enable or disable the 3D look, adjust the depth
of the bars according to the user settings:

ThreeDBar Attri butes td( mbars->threeDBarAttributes() );
doubl e defaul tDepth = td. depth();
if ( checked ) {
td. set Enabl ed( true );
if ( threeDDept hCB->I sChecked() )
td. set Dept h( dept hSB->val ue() );
el se
td. setDept h( defaultDepth );
} else {
td. set Enabl ed( false );

}
m bar s- >set ThreeDBar Attri butes( td );
m chart - >updat e() ;

ThreeDBarAttributes, as al other Attributes types, are easy to use. The next lines of
code show how to use the generic KDChart : : Abstract Di agram : set Pen(). It's
available to all diagram types. This allows the user to mark a column or reset it to the
origina Pen interactively.

const int colum = markCol unmSB- >val ue();
QPen pen( m bars- >pen( colum ) );
if ( checked ) {
pen.setColor( Q::yellow);
pen. set Styl e( Q : DashLi ne );
pen.setWdth( 3 );
m bar s- >set Pen( ¢
} else {
pen.setColor( Q::darkGay );
pen.setStyle( Q::SolidLine );
pen.setWdth( 1 )'
m bar s- >set Pen( col um, pen );

oI um, pen );

m chart - >updat e() ;

Note

It is important to note that there are three levels of precedence when set-
ting the attributes. Once you have set the attributes for a column or a cell,
* Global: Weak

* Per column: Medium

* Percell: Strong

ting the attributes: Once you have set the attributes for a column or a cell,
you will not be able to change those settings by calling the "globa" meth-
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od. To re-set the value, you must call the setter "per column™ or "per in-
dex" - as demonstrated in the above code.

Finally, we configure atypical KDChart : : Bar At t ri but es, the Bar Width, so the user
can change the width of the bars dynamically from the GUI.

if ( wi dthCB->i sChecked() ) {
Bar Attri butes ba( m bars->barAttributes() );
ba. set Fi xedBar Wdt h( val ue );
ba. set UseFi xedBar Wdt h( true );
m bars->setBarAttributes( ba );

m chart - >updat e() ;

Here we make use of the KDChart:: Bar Attri butes: : set UseFi xedBar W dt h()
method to enable the effect. The Bar Width value being passed by the value of a Spin
Box.

This screenshot shows how a widget with some attributes enabled is displayed in a full
featured bar chart:

Figure4.6. A Full featured Bar Chart

"] Display Data Values

Bar Chart Type:

mﬁ
Bar Orientation:
Pen Settings

3¢ Mark Column (2] 3:

Paint ThreeD Bars
%] ThreeD

Configure Width

=]
e Co—"

[_] Data / plane space relation fixed

Compile and run this example for yourself. Look in the exanpl es/ Bar s/ Advanced/
directory of your KD Chart installation.
Line Charts

Line charts usually show numerical values and their development over time. Like the
Bar Charts, they can be used to compare multiple series of data.

For example, you might chart the development of stock values over a long period of
time or plot the water level rise on severa gauges.

As with Bar types, KD Chart generates line charts of different types. KD-
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Chart: : Li neDi agr amsupports the following subtypes explained below:

* Normal Line Chart
» Stacked Line Chart

e Percent Line chart

Normal Line Charts

Tip

Normal line charts are the most common type of line charts. They are used
when comparing independent datasets to each other. For example, if you
want to visualize the development of sales figures for separate departments
over time, you might chart one line per department in the same graph.

Figure4.7. A Normal Line Chart

X

7

When in line chart mode, by default, KD Chart draws a normal line chart. No special
method needs to be called to get a norma line chart. However, after using your KD-
Chart:: Li neDi agramto display a different line chart subtype, you must reset the
chart mode by calling set Type( Nornal ).

Stacked Line Charts
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Tip

With stacked line charts you can chart the development of a series with
values displayed over summarized datasets. Thisis useful if you are inter-
ested in the development of total sales figures in your company but have
the data split up by department.

Figure4.8. A Stacked Line Chart

For stacked mode, call the KDChart : : Li neDi agr ammethod set Type( St acked ).

Percent Line Charts
Tip

Percent line charts show how much each value contributes to the total sum,
similar to percent bar charts.

Figure4.9. A Percent Line Chart
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0.7

Percent: Percentage mode for line charts is activated by caling the KD
Chart:: Li neDi agr amfunction set Type( Percent ).

Note

The three-dimensional look of the lines can be enabled for all types (Nor -
mal , St acked or Per cent ) by setting its ThreeD attributes class (See the
KDChart::ThreeDLineAttributes APl Reference for details). We will de-
scribeit, in more detail, in the "Line Attributes" section further on.

Code Sample

In this next example we will demonstrate how to configure a line diagram and change
its attributes when working with a KDChart : : W dget . The following code sample is
based on the Si npl e W dget we have been using above, see Chapter 3, Basic steps.
Create a Chart - Section , “Widget Example”.

First include the appropriate headers and bring in the KDChar t namespace:

#i ncl ude <QAppli cation>

#i ncl ude <KDChart W dget >

#i ncl ude <KDChart Li neDi agr an»
#i ncl ude <QPen>

usi ng nanespace KDChart;

We need to include KDChar t Li neDi agr amso that we can configure some of its attrib-
utes further on.

int main( int argc, char** argv ) {
QApplication app( argc, argv );
W dget wi dget;
/] our Wdget can be configured
/'l as any Q¢ W dget
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wi dget . resi ze( 600, 600 );
/] store the data and assign it

QVector < doubl e > vecO, vecl;

vecO << 5 << 1 << 3 << 4 << 1;

vecl << 3 << 6 << 2 << 4 << §;

Vec2 << 0 << 7 << 1 << 2 << 1

wi dget . set Dat aset ( 0, vecO, "vecO"

wi dget . set Dat aset ( 1, vecl, "vecl"

wi dget . set Dat aset ( 2, vecZ, "vec?2"

wi dget . set SubType( W dget: : Per cent

~———

We don't need to change the default chart type (as Line Charts is the default). And in
this case, we want to display the chart in percent mode using the KDChart : : W dget
withitsset SubType() method.

wi dget . set SubType( W dget:: Percent );

Because the default sub-type is "Normal” for all types of charts, in this case, we need to
cal, implicitely, the KDChart: : W dget : : set SubType(). We can change the sub-
type of our line chart later by calling set SubType( W dget : : St acked ) or reset its
default value by calling set SubType( W dget:: Normal ).

/] Configure a pen and draw

//a dashed line for colum 1

QPen pen;

pen.setWdth( 3 );

pen.setStyl e( Q:: DashDotLine );
pen.setColor( Q::green );

/] call your diagramand set the new pen
wi dget . | i neDi agran()->setPen( 1, pen );

Say we want to draw attention to a particular data set. We can do this by creating a new
style of line for the dataset we want highlight. In the above code, we configure a QPen
and then assign it to our diagram. KDChart:: W dget : : | i neDi agran() alow us to
get a pointer to our widget diagram. As you can see, we can easily assign a new pen to
our diagram by calling the diagram KDChar t : : Abst r act Di agr am : set Pen() meth-
od.

/Display in Area node

ineAttributes Id( wdget.lineD agran()->lineAttributes() );
set Di spl ayArea( true );

onfigure transparency

t is nicer and |let us

| the area

et Transparency( 25 );

et.lineDi agram)->setLineAttributes( Id );

C
|
al

/
Li
|
/
/
/1 al
Is
wi dg

d.
/
/i
/
d

This code shows a typical use of KDChart: : Li neAttributes. We can diplay the
areas as well as configure the color transparency, which is helpful when displaying a
normal chart type where the areas can hide each other.

Finally, we conclude our small example:
wi dget . show() ;

return app.exec();

See the screen-shot below to view the resulting chart:
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Figure4.10. A Simple Line Chart Widget

=l 3 mpIEBREWdEE _f=fix

o
—
——

This example can be compiled and run from the KD Chart installation in: exanpl es/
Li nes/ Si npl eLi neW dget/

S

Note

Configuring the attributes for aKDChart : : Li neDi agr am(making use of
aKDChart: : Chart) isdone the sameway asaKDChart : : W dget. You
just need to assign the configured attributes to your line diagram, then as-
sign  the diagran to the chart by caling KD-
Chart:: Chart::replaceDi agran().
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Lines Attributes

Because KDChart uses Pen to draw lines, there are only a few attributes to configure
specifically on aline chart. Pen and Brush are generic attributes common to all types of
diagrams and they are handled by KDChart: : Abstract Di agr am (from which KD-
Chart: : Li neDi agr amisindirectly derived).

So, to make it simple for the user, we have added some convenient functions to KD-
Chart::LineAttributes for displaying Areas and setting transparencies for al the
subtypes of aline chart. We will go through those methods further on in Section , “Area
Charts’ in this Chapter.

KDChart : : Li neDi agr ammakes displaying line charts easy. Y ou can modify LineDia-
gram attributes and methods, combine attributes with KDChar t : : Mar ker At t ri but es,
generate line chart subtypes (as described above), or display Area Charts and Point

charts. In the next sections, we will present each of these options with sample code and
ready-to-use examples.

Configuring LineAttributesis similar to configuring the other chart types:

e Create a KDChart::LineAttributes object by cdling KD
Chart::LineDiagram:lineAttributes().

» Configure the object using the setters available.

» Assign it to your Diagram with the help of one of the setters available in KD-

Chart:: Li neDi agr am All attributes can be configured, and applied, for the whole
diagram, for acolumn, or at a specified index (Qvbdel | ndex).

KD Chart 2 supports the following attributes for the Line chart type, each of the which
can be set and retrieved as described below:

» MissingValuesPolicy: specify how missing values will be shown in aline diagram.

» Display area: paint the areafor a dataset.

» Areatransparency: set the transparency for the colored areas to be displayed.

Note

All other attributes, such as ThreeDLineAttributes (specific to line charts),
MarkerAttributes, DataVaueAttributes and TextAttributes, etc., are aso
available to line charts and their sub-types.
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Line Attributes Sample

The following sample code shows how to configure Line Attributes. (This example can
be found in the exanpl es/ Li nes/ Par anet er s/ directory of your KD Chart installa-
tion).

First, we include the header files and bring in the KD Chart namespace.

#i ncl ude <Qt Qui >

#i ncl ude <KDChart Chart >

#i ncl ude <KDChart Li neDi agr an®

#i ncl ude <KDChart Dat aVal ueAttri butes>

usi ng nanespace KDChart;

We have included KDChar t Dat aVal ueAt t ri but es to display our data values. Those
attributes can be used by all types of charts and are not specific to the Line diagram.

Next, we use aKDChart : : Chart class and a QSt andar dI t emvbdel to store the data
which will be assigned to our diagram.

class ChartWdget : public QWdget {

Q OBJECT

public:
explicit ChartWdget( QN dget* parent = 0 )
. QW dget( parent )
{

m nodel . i nsert Rows( 0, 5, Qwodel I ndex() );
m nodel . i nsert Col ums( 0, 5, Qvbdel I ndex() );

for( int i =0; i <5; ++i
for(intj:O'j<5 ++ ) {
m nodel . set Data( m nodel .index( i, j, Qvwdellndex() ), (double) i * j );

}

Li neDi agran* di agram = new Li neDi agram
di agr am >set Model ( &m nodel );

After we have stored our data in the model, we create a diagram. In this case, we want
to display aKDChart : : Li neDi agr am As always, we need to assign the model to our
diagram. This procedure is similar for all types of diagrams.

Now we are ready to configure our attributes. We want to display the data values and
configure the text and font.

/1 Display val ues
// 1 - Call the relevant attributes
taVal ueAttributes dva( di agram >dat aVal ueAttributes() );
2 - W want to configure the font and colors
for the data val ue texts.
xtAttributes ta( dva.textAttributes() );
rotate if you wish
ta.setRotation( 0 );
3 - Set up your text attrlbutes
.setFont( QFont( "Comic", 6 )
.setPen( QPen( QColor( Q .darkGreen) ) )
.set\ﬁsible( true );
4 - Assign the text attributes to your
Dat aVal uesAttri butes
dva. set Text Attri butes( ta );
dva.setVisible( true );

g

~— e~~~ ~~
——ppo >~ >~
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// 5 - Assign to the diagram
di agram >set Dat aVal ueAttributes( dva );

Asfor al attributes, we call them by using the relevant method available from our dia-
gram interface, here: di agr am >dat aVval ueAt tri but es() . Now we need to set it up
with our own values and then assign it to our diagram.

We could have displayed the data values without caring about setting its KD-
Chart:: Text Attri but es, but we want to demonstrate customizable features too. No-
tice that you must implicitly enable your attributes (DataV alue and Text) by calling their
set Vi si bl e() methods before you assign it to the diagram.

Note

After configuring the attributes, we need to assign them to the diagram.
You can do this for the whole diagram, at a specific index, or for a
column. Look at the attributes interface and look at the methods available
there to find each attribute's setters and getters.

If we want to focus the reader's attention on a particular section, we can configure the
Pen to draw a dataset (section of aline) differently:

/ Draw a the section of a line differently.

/ 1 - Retrieve the pen for the dataset and change
/ its style.

/ This allow us to keep the line original color.

———

QPen linePen( diagram>pen( 1) );

I'i nePen. setWdth( 3 );

i nePen. set Styl e( Q::DashLine );

/] 2 - Change the Pen for a section within a line

while assigning it to the di agram

di agram >set Pen( m nodel .index( 1, 1, Qwbdel Index() ), linePen );

We can, likewise, change the pen for all datasets. Notice how we call the pen for this
particular dataset before changing its style and width. Thisis done to keep the line's ori-
gina color for consistancy.

Note

The Pen and the Brush setters and getters are implemented at a lower level
in our KDChart : : Abstract Di agr amclass for a cleaner code structure.
These methods are used by all types of diagrams. Their configuration is
very simple and straight forward as you can see in the sample code above.
Create or get a Pen, configure it, call one of the setters methods available
(Seethe KDChart : : Abst r act Di agr amAPI Reference).

Now that we've configured and assigned our attributes, we just need to assign our line
diagram to our chart and conclude the implementation.

m chart. coordi nat ePl ane() - >r epl aceDi agran( di agram);

QvBoxLayout* | = new QvBoxLayout( this );
| ->addW dget ( &m chart );
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set Layout (1) ;

private:

Chart mchart;

St andar dl t emVbdel m nodel ;
1%

int main( int argc, char** argv ) {
QAppl i cation app( argc, argv );

Chart Wdget w,
w. show() ;

return app.exec();

}

#i ncl ude "mai n. noc"

The above procedure can be applied to any supported attributes for al chart types. The
widget, resulting from the code we have gone through, can be seen in the following
screen-shot. We recommend you compile and run the example related to this section. It
islocated in the exanpl es/ Li nes/ Par anmet er s/ directory of your KD Chart installa-
tion.

Figure4.11. Line With Configured Attributes

(eI Charametersn ) NEVEN

The subtypes of a line chart (Normal, Stacked or Percent) are not set via an attribute
class, rather they are set directly by wusng the diagramn KD
Chart:: Li neDi agram : set Type() method.

Note

ThreeDAttibutes for the different chart types are implemented in their own
class, the same way as the other attributes. We will cover more
KD Chart 2 ThreeD features in Section , “ThreeD Attributes’ of
Chapter 8, Customizing Your Chart.
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Tips and Tricks

In this section, we want to give you some examples of interesting features offered by the
KD Chart 2 API. We will study the code and display a screen-shot showing the resulting
widget.

A Complete Line Example

In the following implementation we want to be able to:

» Digplay the data values.

e Change theline chart subtype (Normal, percent, Stacked).

» Display Areasfor one or several for one or several dataset(s).

e Runasmall animation highlighting the areas one after the other.

To do so, we will need to use several types of attributes and methods: KD-

Chart:: Abstract Di agram : set Pen(), KDChart:: DataVal ueAttributes and
KDChart:: Text Attri butes.

We will usethe KDChart: : Chart class and also a homemade Tabl eMobdel that is de-
rived from QAbst r act Tabl eMbdel .

TableModel uses a simple rectangular vector of vectors to represent a data table that can
be displayed in regular Qt views. It also provides, in the default configuration, a method
to load CSV files exported by OpenOffice Calc. This allows us to prepare the test data
using spreadsheet software.

TableModel expects the CSV files in the subfolder ./modeldata. If the application is
started from another location, it will ask for the location of the model datafiles.

We recommend you consult the "TableModel" interface and implementation files loc-
ated inthe exanpl es/ t ool s/ directory of your KD Chart installation.

For now, let's concentrate on our Line chart implementation. Consult the following files:

(Other needed files, like the ui, pro, grc, CSV and main.cpp, can be found in the ex-
anpl es/ Li nes/ Advanced/ directory of your installation.)

1

B R R R R R

** Copyright (C) 2001-2012 Kl aral vdal ens Dat akonsult AB. Al rights reserved.

* %

5 ** This file is part of the KD Chart library.
* %
** Ljcensees holding valid commercial KD Chart |icenses may use this file in
** accordance with the KD Chart Commercial License Agreenent provided with
** the Software.

10 *
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* %

** This file may be distributed and/or nodified under the terns of the
** GNU CGeneral Public License version 2 and version 3 as published by the

** Free Software Foundation and appearing in the file LI CENSE. GPL.txt included.

* %

** This file is provided AS 1S with NO WARRANTY OF ANY KI ND, | NCLUDI NG THE
** WARRANTY OF DESI GN, MERCHANTABI LI TY AND FI TNESS FOR A PARTI CULAR PURPCSE.
** Contact info@dab.comif any conditions of this |licensing are not

** clear to you.
* %

AA KK KKK AKX KA K IR I AR IR IAK I AK AR K AXIAI AR K AK I F AKX KA KA KAX I I AR KA KA IR KK X * kx|

#i f ndef MAI NW NDOW H
#defi ne MAI NW NDOW H

#i ncl ude "ui _mai nwi ndow. h"
#i ncl ude <Tabl eModel . h>

nanmespace KDChart {

class Chart;
cl ass LineDi agram

cl ass Mai nW ndow : public QN dget, private U ::MinW ndow

Q OBJECT
public:

Mai nW ndow( QW dget* parent = 0 );
private:

bool eventFilter(Qbject* target, QEvent* event);
private slots:

voi d on_lineTypeCB_current | ndexChanged( const QString & text );
voi d on_pai nt Val uesCB_t oggl ed( bool checked );
voi d on_cent er Dat aPoi nt sCB_t oggl ed( bool checked );

voi d on_t hreeDVvbdeCB_t oggl ed( bool checked );

voi d on_dept hSB_val ueChanged( int i );

voi d on_ani mat eAr easCB_t oggl ed( bool checked );

voi d on_hi ghl i ght AreaCB_t oggl ed( bool checked );

voi d on_hi ghl i ght AreaSB_val ueChanged( int i );

voi d setHi ghlightArea( int row, int colum, int opacity,

bool checked, bool doUpdate );

voi d on_trackAreasCB_t oggl ed( bool checked );

voi d on_trackAreasSB val ueChanged( int i );

voi d set TrackedArea( int columm, bool checked, bool doUpdate );

void slot_tinerFired();

voi d on_reverseHorizontal CB_toggl ed( bool checked );

voi d on_reverseVertical CB_toggl ed( bool checked );
private:

KDChart:: Chart* mchart;

KDChart: : Li neDi agrant m|i nes;

Tabl eMbdel m nodel ;

int m.curRow,

int mcurCol um,;

int mcurQpacity;
i

#endi f /* MAI NW NDOW H */

In the above code, we bring up the KDChar t namespace, as usual, and declare our slots.
Thislets the user configure the line chart attributes manually. As you can see, we are us-
ing a KDChart:: Chart object ( mchart ), a KDChart: : Li neDi agr am object (
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m | i nes ), and our home made Tabl eMbdel ( m nodel ).

Theimplementation is also straight forward:

1

10

15
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25
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35
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45
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55

60

65

70

* %
* %
* %
* ok
* %
* %
* %
* %
*k
* %
* %
* %
* %
*k
* %
* %
* %
* %
*k

[ R xR KK KA KK R KK KA R KA KKK AR KA KA I AR KA KA I AK I F AR I AK IR I AR K AK AR I AR AR K AR I AR A XK XK

Copyright (C) 2001-2012 Kl aral vdal ens Dat akonsult AB. Al rights reserved.
This file is part of the KD Chart library.

Li censees holding valid comercial KD Chart licenses may use this file in
accordance with the KD Chart Commercial License Agreenent provided with
the Sof tware.

This file may be distributed and/or nodified under the ternms of the
G\U General Public License version 2 and version 3 as published by the
Free Software Foundation and appearing in the file LICENSE. GPL.txt included.

This file is provided AS IS with NO WARRANTY OF ANY KI ND, | NCLUDI NG THE
WARRANTY OF DESI GN, MERCHANTABI LI TY AND FI TNESS FOR A PARTI CULAR PURPCSE.

Cont act info@dab.comif any conditions of this |icensing are not
clear to you.

AR KKK KK AR IR I R KA KA K IR K AR IR K AR KK AR K AK IR F AR K AK AR I AR I F AR KA KA I AR KAk k x|

#i ncl ude "nai nwi ndow. h"

#i

i ncl ude <KDChart Chart >

i ncl ude <KDChart Li neDi agran>

i ncl ude <KDChart Text Attri butes>

i ncl ude <KDChart Dat aVal ueAttri butes>
i ncl ude <KDChart ThreeDLi neAttri butes>

i ncl ude <Qri mer >
ncl ude <QwbuseEvent >

usi ng namespace KDChart;

Mai nW ndow: : Mai nW ndow( QW dget* parent )
)

{

QW dget ( parent
setupUi ( this );

m cur Col um = -1;
m cur Qpacity = 0;

(HBoxLayout * chartLayout = new QHBoxLayout ( chartFranme );
m chart = new Chart();
chart Layout - >addW dget ( m chart );

m_nodel . | oadFronCSV( ":/data" );

/] Set up the di agram
mlines = new LineDi agran( this );
m | i nes->set Model ( &m nodel );

Cartesi anAxi s* xAxis = new CartesianAxis( mlines );
Cartesi anAxi s* yAxis = new Cartesi anAxi s( m 1lines );
XAXi s- >set Posi ti on( KDChart: :Cartesi anAxis::Bottom);
yAXi s- >set Posi ti on( KDChart::Cartesi anAxis::Left );
m_| i nes->addAxi s( xAXis );

m | i nes->addAxi s( yAxis );

m chart - >coor di nat ePl ane() - >repl aceDi agram( mlines );

m chart - >set d obal Leadi ng( 20, 20, 20, 20 );

/T Instantiate the timer

Qrimer* timer = new QTimer( this );

connect ( timer, SIGNAL( timeout() ), this, SLOT( slot_tinerFired() ) );
tiner->start( 30 );

/] Change the cursor to |BeantCursor inside Chart wi dget.
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m chart->set Cursor( Q::|BeanCursor );

//lnstall event filter on Chart to get the nouse position
m chart->install EventFilter( this );
75 }

/**
Event filter for getting nouse position
/

*
80 bool Mai nW ndow: : eventFilter(QObject* target, QEvent* event)

if (target == mchart) {
if (event->type() == QEvent:: MuseMve)
QwuseEvent * nouseEvent = static_cast< QwuseEvent* >( event );
85 gDebug() << "Mbuse position" << npuseEvent->pos();

}
return QN dget::eventFilter(target, event);

90
voi d Mai nW ndow: : on_l i neTypeCB_current | ndexChanged( const QString& text )
{

if ( text == "Nornmal" )
m | ines- >set Type( LineDi agram : Nornmal );
95 else if ( text == "Stacked" )
m | ines- >set Type( Li neDi agram : St acked );
else if ( text == "Percent" )
| m_| i nes- >set Type( Li neDi agram : Percent );
el se
100 gwarning (" Does not match any type");

m chart - >updat e() ;

}
105 voi d Mai nW ndow: : on_pai nt Val uesCB_t oggl ed( bool checked )

const int col Count = mlines->nodel ()->col umCount( mlines->rootlndex() );
for ( int iColum = 0; i Colum<col Count; ++i Colum )
Dat aVal ueAttri butes a( m.lines->dataVal ueAttributes( i Colum ) );
110 @Brush brush( mlines->brush( iColum ) );
TextAttributes ta( a.textAttributes() );
ta.setRotation( 0 );
ta.setFont( QFont( "Comic", 10 ) );
ta.setPen( QPen( brush.color() ) );

if ( checked )
ta.setVisible( true );
el se
ta.setVisible( false );
120 a.setVisible( true )
a.set TextAttributes( ta );
m | i nes->set Dat aVal ueAttri butes( i Colum, a );

115

}
m chart - >updat e() ;
125 }

voi d Mai nW ndow: : on_cent er Dat aPoi nt sCB_t oggl ed( bool checked )
{

I i nes- >set Cent er Dat aPoi nt s( checked );
130 1chart->update();
}

voi d Mai nW ndow: : on_ani nmat eAr easCB_t oggl ed( bool checked )

{
135 if ( checked ) {
hi ghl i ght Ar eaCB- >set CheckState( Q:: Unchecked );
m cur Row = 0;
m _cur Col um = 0;
} else {
140 m cur Col um = -1;

hi ghl i ght Ar eaCB- >set Enabl ed( ! checked );

hi ghl i ght Ar eaSB- >set Enabl ed( ! checked );

/1 un-highlight all previously highlighted col ums
145 const int rowCount = m.lines->nodel ()->rowCount();
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}

const int col Count = m|ines->nodel ()->col umCount ();
for ( int iColum = 0 ~i Col utm<col Count; ++i Colum ) {
set Hi ghli ght Area( -1, iColum, 127, false, false );
for ( int i Row = 0; i Row<rowCount; ++i Row )
set Hi ghl i ght Ar ea( i Row, iColum, 127, false, false );

—

m chart - >updat e() ;
m cur Qpacity = 0;

voi d Mai nW ndow: : sl ot _tinerFired()
{

}

if ( mcurColum < 0 ) {
return;

m cur Qpacity += 8;
it ( m cur Qpacity > 255 )
set Hi ghl i ght Area( m curRow, m curColum, 127, false, false );
m cur Opacity = 5;
++m_cur Row,
if ( mcurRow >= m|ines->nodel ()->rowCount( mlines->rootlndex() ) ) {
m cur Row = 0;
++m_cur Col umm;
if ( mcurColum >= m.lines->nodel ()->col umCount( m.lines->rootlndex() ) )
m cur Col um = 0;

}

}
set Hi ghl i ght Area( m curRow, m curCol um, mcurOpacity, true, true );

voi d Mai nW ndow: : set Hi ghl i ght Area( int row, int colum, int opacity,

{

bool checked, bool doUpdate )

if (row<o0) {
/1 highlight a conplete dataset
Li neAttributes la = mlines->lineAttributes( colum );
if ( checked ) {
| a. set Di spl ayArea( true );
| a. set Transparency( opacity );
} else {
| a. set Di spl ayArea( false );

m | i nes->setLineAttributes( colum, la);

} else {
// highlight two segnents only
if (row)

Qwvbdel I ndex cel | I ndex( m.|ines->nobdel ()->index( row - 1, colum,
m_|ines->rootlndex() ) );

if ( checked ) {

LineAttributes la( mlines->lineAttributes( celllndex ) );

| a. set Di spl ayArea( true );

| a. set Transparency( 255 - opacity );

/] set specific line attribute settings for this cell

m | ines->setLineAttributes( celllndex, la );

} else
/] remove any cell-specific line attribute settings
/1 fromthe indexed cell
m | ines->resetLineAttributes( celllndex );
}
if ( row< mlines->nodel ()->rowCount(m.lines->rootlndex() ) ) {
Q\vbdel | nde x cel | I ndex( m.lines->nodel ()->i ndex( row, columm, m.lines->root! ndex()
if ( check
Li neAttrlbutes la( mlines->lineAttributes( celllndex ) );
| a. set Di spl ayArea( true );
| a. set Transpar ency( opacity )
/] set specific line attribute settings for this cell
m | ines->setLineAttributes( celllndex, la);
} else {
/] remove any cell-specific line attribute settings
/1 fromthe indexed cell
m |ines->resetlLineAttributes( celllndex );
}
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if ( doUpdate )
m chart - >updat e() ;

}
voi d Mai nW ndow: : on_hi ghl i ght AreaCB_t oggl ed( bool checked )

set H ghl i ght Area( -1, highlightAreaSB->value(), 127, checked, true );

voi d Mai nW ndow: : on_hi ghl i ght AreaSB_val ueChanged( int i )
{

Q UNUSED( i );
i f ( highlightAreaCB->i sChecked()

on_hi ghl'i ght AreaCB_t oggl ed( true );
el se

on_hi ghl i ght AreaCB_t oggl ed( false );

}
voi d Mai nW ndow. : on_t hr eeDMbdeCB_t oggl ed( bool checked )
{
ThreeDLi neAttributes td( mlines->threeDLineAttributes() );
td. set Dept h( dept hSB->val ue() );
if ( checked )
td. set Enabl ed( true );
el se
td.setEnabl ed( false );
m_| i nes->set ThreeDLi neAttri butes( td );
m chart - >updat e() ;
}
voi d Mai nW ndow: : on_dept hSB_val ueChanged( int i )
Q UNUSED( i );
if ( threeDVbdeCB->i sChecked()
on_t hreeDMbdeCB_t oggl ed( true );
}

voi d Mai nW ndow. : on_t r ackAr easCB_t oggl ed( bool checked )

set TrackedArea( trackAreasSB->val ue(), checked, true );

voi d Mai nW ndow. : on_t r ackAr easSB_val ueChanged( int i )

Q UNUSED( i );
on_trackAreasCB_t oggl ed( trackAreasCB->i sChecked() );
}

voi d Mai nW ndow: : set TrackedArea( int columm, bool checked, bool doUpdate )

const int rowCount = m nodel.rowCount( mlines->rootlndex() );

const int columCount = m nodel . col umCount( m.|ines->rootl|ndex() );

for( int i =0; i < rowCount; ++i

for( int j =0; j < columCount; ++ ) {
Qwbdel I ndex cel | I ndex( m_nodel . i ndex( i, j
m_| i nes->r oot | ndex(

Val ueTrackerAttributes va( mlines->val ueTra
va. set Enabl ed( checked &% j == colum );
va. set AreaBrush( QCol or( 255, 255, 0, 50 ) );
va.setOrientations( Q::Horizontal | Q::Vertical );
QCol or color = Q::cyan;
col or. set Al phaF( 0.5 );
va. set AreaBrush( col or
m | i nes- >set Val ueTracker Attri butes( celllndex, va );

}

}
if ( doUpdate )
m chart - >updat e() ;

}

voi d Mai nW ndow: : on_r ever seHori zont al CB_t oggl ed( bool checked )

static_cast< KDChart:: Cartesi anCoordi nat ePl ane* >( m chart->coordi nat ePl ane() )
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->set Hori zont al RangeRever sed( checked );
}

voi d Mai nW ndow: : on_reverseVertical CB_t oggl ed( bool checked )
300 {
static_cast< KDChart:: Cartesi anCoordi nat ePl ane* >( m . chart->coordi nat ePl ane()
->set Verti cal RangeRever sed( checked );

305

First, we add our chart to the layout (as with any other Qt widget), then load the data to
be displayed into our model, and then, assign the model to our line diagram. We aso
want to set up a QTi mer to run our animation. Finally, we assign the diagram to our
chart.

dﬂBoxLayout* chart Layout = new QHBoxLayout( chartFrame );
m chart = new Chart();
chart Layout - >addW dget ( m chart );

m nodel . | oadFronCSV( ":/data" );

/1 Set up the diagram

m_|ines = new Li neDi agran();

m_| i nes- >set Mbdel ( &m nodel );

m chart - >coor di nat ePl ane()->repl aceDi agranm( m.|ines );

/] Instantiate the tinmer
Qrlinmer *timer = new QTi ner (thi
connect (timer, SIGNAL(timeout (

S);
tiner->start (40); )

this, SLOT(slot_tinerFired()));

The user should be able to change the default sub-type via a combo box from the GUI.
This can be done by using KDChart : : Bar Di agr am : set Type(), as shown below,
then updating the view.

f

( text == "Nornmal" )

i nes->set Type( LineDi agram : Nornmal );
e if ( text == "Stacked"

i nes->set Type( Li neDi agram : Stacked );
eif ( text == "Percent" )

i

I
[
[
s
11 ines->set Type( LineDi agram : Percent );

318 9|3 gla

chart >updat e() ;

We want the user to be able to display or hide the data values from the GUI. We also
want to allow the user to change the default font for our data value texts (to make it look
nicer).

const int col Count = m.|ines->nodel ()->col umCount (m_|ines->rootlndex());
for ( int iColum = 0 “i Col um < col Count; ++i Colum ) {

Dat aVal ueAttributes a( m.lines->dat aval ueAt tri but es( iColum ) );

@Brush brush( mlines->brush( iColum ) );

TextAttributes ta( a.textAttributes() );

ta.setRotation( 0 );

ta.setFont( QFont( "Comic", 10 ) );

ta.setPen( QPen( brush.color() ) );

if ( checked )
ta.setVisible( true );
el se

ta.setVisible( false );
a.setVisible( true );
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a.setTextAttributes( ta );
m_| i nes->set Dat aVal ueAttri butes( i Colum, a );

m chart - >updat e() ;

In the code above, we set the paint color for data value texts to a default dataset-color.
Thisis done by retrieving the brush for each dataset and assigning the color of the brush
to the pen.

Note
There are three levels of precedence when setting the attributes: This

e Global: Weak
e Per column: Medium
e Percell: Strong

There are three levels of precedence when setting the attributes: This
means that once you set the attributes for specific a column or cell, you
will not be able to change those settings by calling the "global" method.
To change the attributes value, you'd have to call the setter per column or
per index, as demonstrated in the above code.

The user should be able to display the area for one or several datasets.

Li neAttributes la = mlines->lineAttributes( colum );
if ( checked ) {

| a.setDi spl ayArea( true );

| a. set Transparency( opacity );
} else {

| a. set Di spl ayArea( false );

}
m | i nes->setLineAttributes( colum, la);

}n'_'char t->updat e();

This is implemented by configuring our line attributes and assigning them by dataset to
the diagram, as shown above.

The same procedure is used for running our animation. You can learn more about this
part of the code, which is more related to Qt programming, by consulting exanpl es/
Li nes/ Advanced/ mai nwi ndow. cpp.

This example is available, to compile and run, in the exanpl es/ Li nes/ Advanced/
directory in your KD Chart instalation. The widget displayed by the above code is
shown in the figure below.
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Figure4.12. A Full featured Line Chart

- > SLinelchard _flafix
[X Display Data Values 3

Line Chart Type:

Show Areas
¢ Highlight Area [2 [Z]
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[ Highlight

The following sections, covering Point charts and Area, are closely related to line
charts. Point charts are line diagrams with Markers but the lines themselves are not
painted. Area charts are line charts where the area below the lines filled with the re-
spective dataset's color.

Point Charts

Point charts often are used to visualize large amounts of data. This can be done in one or
several datasets. A well known point chart exampleis the historical first Herzsprung-Rus-
sel diagram from 1914 where circles represented stars with directly measured parallaxes
and crosses were used for guessed values of stars from star clusters similar to the fol-
lowing simple chart.

Figure4.13. A Point Chart
S =l

f .




Note
Unlike the other chart types in KD Chart, the point chart is not its own

type, but a special kind of Line Chart. Aswe will seein the following code
sample, instead of drawing lines, KD Chart paints markersto display data.

Creating apoint chart is easy:

e Setup aline diagram and configure its pen to Qt::NoPen.

» Digplay its data values marker attributes.

Point Sample Code

The following code sample paints a very simple point chart. It is based on the ex-
anmpl es/ W dget / Si npl e/ . The code has been slightly modified to display a Point dia-
gram.

/] Hide the lines

wi dget . | i neDi agran() - >set Pen( Q:: NoPen );

/] Set up the Attributes

Dat aVal ueAttri butes dva( widget.|ineDi agran()->dataVal ueAttributes() );
Marker Attributes ma( dva. markerAttributes() );
TextAttributes ta( dva.textAttributes() );

ma. setVisible( true );

/1 display values or not

ta.setVisible( false );

dva. set Text Attributes( ta );

dva. set Marker Attri butes( ma );
dva.setVisible( true );

wi dget . | i neDi agr an() - >set Dat aVal ueAttri butes( dva );

This sample code uses a KDChart : : W dget and a KDChart : : Li neDi agr am but the
processisvery similar if we were working withaKDChart : : Chart .

We recommend you run the compl ete example presented in the following Tips section.

Points Attributes

You've probably figured out, from the section above, that point charts are line charts
configured with no pen (and thus no lines). This allows us to use the generic classes,
KDChart : : Dat aVal ueAttri butes and its KDChart : : Mar ker Attri but es, which
are availableto all diagram types supported by KD Chart 2.

For this reason, we will cover sections related to those subjects, in particular Chapter 8,

Customizing Your Chart - Section , “Markers Attributes’ or Section , “Data Values At-
tributes’, and then finish section by implementing a full featured point chart.
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Tips and Tricks

We want to give you some examples of how to use some of the interesting features
offered by the KD Chart 2 API. We will study the code and display a screen-shot show-
ing the resulting widget.

A Complete Point Example

In the following implementation we want to be able to:

»  Specify point styles and their sizes.
e Switch between point chart and line chart.
» Display the chart in Normal / Stacked / Percent mode.

*  Show or hide the data value texts.

Lets concentrate on our Line chart implementation for now. Consult the files below.
Other needed files, like the ui, pro, grc, CSV and main.cpp, can be located in the ex-
anpl es/ Li nes/ Poi nt Char t/ directory of your installation.

1

[ Rr KK KA KR KK KA KA KKK AR KA KA I AR KA K AR I AK I F AR I AR IR I AR K AK AR I AR KA K AR I AR AR KA XK

** Copyright (C) 2001-2012 Kl aral vdal ens Dat akonsult AB. Al rights reserved.

* %

5 ** This file is part of the KD Chart library.
* %
** Licensees holding valid commercial KD Chart |icenses may use this file in
** accordance with the KD Chart Commercial License Agreenent provided with
** the Software.
10 **
* %k
** This file may be distributed and/or nodified under the ternms of the
** GNU General Public License version 2 and version 3 as published by the
** Free Software Foundation and appearing in the file LI CENSE. GPL.txt included.
15 * %
** This file is provided AS 1S with NO WARRANTY OF ANY KI ND, | NCLUDI NG THE
** WARRANTY OF DESI GN, MERCHANTABI LI TY AND FI TNESS FOR A PARTI CULAR PURPCSE.
* %
** Contact info@dab.comif any conditions of this |icensing are not

20 ** clear to you.
* %

AR KKK KK AR IR I R KA KA K IR I AR AR K AR KK AR K AK IR F AR K AK AR K AR K XK AR KA KA I AR KAk kx|

#i f ndef MAI NW NDOW H
25 #define MAI NW NDOW H

#i ncl ude "ui _mai nwi ndow. h"
#i ncl ude <Tabl eMbdel . h>

30 nanespace KDChart {
class Chart;
cl ass LineDi agram

35 QT_BEG N_NAVESPACE
cl ass QPai nt er Pat h;
QI_END_NAMESPACE
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40

45

50

55

60

65

cl ass Mai nWndow : public QN dget, private U ::MinW ndow
Q OBJECT

public:
Mai nW ndow( QW dget* parent = 0 );
~Mai nW ndow( ) ;

private slots:

voi d on_lineTypeCB_current|ndexChanged( const QString & text );

voi d on_pai nt Val uesCB_t oggl ed( bool checked );
voi d on_pai nt Mar ker sCB_t oggl ed( bool checked );
voi d on_pai nt Li nesCB_t oggl ed( bool checked );
voi d on_narkersStyl eCB_current | ndexChanged( const QString & text );
voi d on_nar ker sW dt hSB_val ueChanged( int i );
voi d on_nar ker sHei ght SB_val ueChanged( int i);
private:
KDChart:: Chart* mchart;
KDChart: : Li neDi agramt m.|ines;
Tabl eMbdel m nodel ;
QPai nt er Pat h* pat h;
#endi f /* MAI NW NDOW H */

In the above code, we bring up the KDChar t namespace as usual and declare our slots.
This lets the user configure the line chart attributes manually from the GUI. As you can
see, we areusing aKDChar t : : Chart object (m chart ), akKDChart: : Li neDi agr am
object (m_| i nes ), and our home made Tabl eModel ( m nodel ).

Theimplementation is similar to the line chart implementation presented earlier:

1

10

15

20

25

30

[ X F KKK KA R KA KK AR AT IR I AK AR K AK KKK AR K AK I F AR K AI AR F A KA A I AR KA I I X I AR KA I I X Ik kK xh ok

** Copyright (C) 2001-2012 Kl aral vdal ens Dat akonsult AB. All rights reserved.

**

** This file is part of the KD Chart library.

* %

** Ljcensees holding valid commercial KD Chart |icenses may use this file in
** accordance with the KD Chart Commercial License Agreenment provided with

** the Software.
* %

* %

** This file may be distributed and/or nodified under the terns of the

** GNU CGeneral Public License version 2 and version 3 as published by the

** Free Software Foundation and appearing in the file LICENSE GPL.txt included.
* %

** This file is provided AS IS with NO WARRANTY OF ANY KIND, | NCLUDI NG THE

** WARRANTY OF DESI GN, MERCHANTABI LI TY AND FI TNESS FOR A PARTI CULAR PURPCSE.

* %

** Contact info@dab.comif any conditions of this |icensing are not

** clear to you.
* %

AR KKK K AR I KA KK AR IR K IR I AK AR K AXIAK AR K AK A F AR I AK AR K AK I F AR KA KA I AR AR * kX [

#i ncl ude "mai nwi ndow. h"

#i ncl ude <KDChart Chart >

#i ncl ude <KDChart Li neDi agr an>

#i ncl ude <KDChart Text Attri butes>

#i ncl ude <KDChart Dat aVal ueAttri but es>
#i ncl ude <KDChart MarkerAttri butes>
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#i ncl ude <Q Gui/ QPai nt er Pat h>

35 using nanmespace KDChart;

Mai nW ndow: : Mai nW ndow( QW dget* parent )
( QW dget ( parent )

40 setupUi ( this );
path = new QPal nt erPat h();
pat h- >addEl | i pse( -2.0, -1.0, 4.0, 2.0 );

Q—iBoxLayout* chartLayout = new QHBoxLayout ( chartFranme );
45 m chart = new Chart();
chart Layout - >addW dget( m chart );

m_nodel . | oadFronCSV( ":/data" );

50 /1 Set up the diagram
m |ines = new LineDi agran();
m_| i nes- >set Mbdel (  &m nodel );
m chart - >coor di nat ePl ane() - >r epl aceDi agram( mlines );
m chart - >set G obal Leadi ng( 20, 20, 20, 20 );

55
on_pai nt Li nesCB_t oggl ed( false );
on_pai nt Mar ker sCB_t oggl ed( true );
}
60
Mai nW ndow: : ~Mai nW ndow( )
del ete path;
65
voi d Mai nW ndow: : on_| i neTypeCB_current | ndexChanged( const QString & text )
if ( text == "Normal" )
m | ines- >set Type( Li neDi agram : Normal );
70 else if ( text == "Stacked"
m | i nes- >set Type( Li neDi agram : St acked );
else if ( text == "Percent"
m | ines- >set Type( Li neDi agram : Percent );
el se
75 gwarning (" Does not match any type");

m chart - >updat e() ;

}
80 void Mai nW ndow: : on_pai nt Val uesCB_t oggl ed( bool checked )

const int col Count = mlines->model ()->col umCount (m.ines->rootlndex());
for ( int iColum = 0; i Col um<col Count; ++i Col umm )
Dat aVal ueAttri butes a( m.lines->dat aval ueAt tri but es( iColum ) );
85 @Brush brush( mlines->brush( iColum ) );
TextAttributes ta( a.textAttributes() );
ta.setRotation( 0 );
ta.set Font ( QFont ( " Comi ¢" ) )
ta.setPen( QPen( brush.color() ) );

90
if ( checked )
ta.setVisible( true );
el se
ta.setVisible( false );
95 a.setVisible( true );
a.set TextAttributes( ta );
m | i nes- >set Dat aVal ueAttributes( i Colum, a );
m chart - >updat e() ;
100 }

voi d Mai nW ndow: : on_pai nt Li nesCB_t oggl ed( bool checked )

105 const int col Count = m|ines->nodel ()->col umCount (m.|ines->rootl|ndex());
for ( int iColum = 0; iColum<col Count; ++i Colum ) {
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Dat aVal ueAttri butes a( m.lines->dataVal ueAttributes( i Colum ) );
Brush lineBrush( m.lines->brush( iColum ) );

if ( checked ) {
110 QPen linePen( l|ineBrush.color() );
m | ines->setPen( iColumm, 1|inePen );
el se
m | i nes->set Pen( i Colutm, Q:: NoPen );
115 }
m chart - >updat e() ;
}

120 voi d Mai nW ndow: : on_pai nt Mar ker sCB_t oggl ed( bool checked )
{

/] set up a map W|th di fferent marker styles

Mar ker Attri but es: : Marker Styl esMap nap;

mep. i nsert( O, MarkerAttnbutes:.Narkequuare )
125 map.insert( 1, MarkerAttributes::MarkerCircle );

map.insert( 2, MarkerAttributes:: MarkerRing );

map.insert( 3, MarkerAttributes:: MarkerCross );

map.insert( 4, MarkerAttributes:: MrkerDi anond );

130
const int col Count = mlines->model ()->col umCount (m.lines->rootlndex());
for ( int iColum = 0; i Col um<col Count; ++i Col urm )
Dat aVal ueAttributes dva( m.lines- >dat aval ueAttri but es( iColum ) );
@Brush |ineBrush( mlines->brush( iColum ) );
135 TextAttributes ta ( dvatextAttrlbutes() )
if ( paintVal uesCB->i sChecked() )
ta.setVisible( true);
el se
ta.setVisible( false );
140 Mar ker Attributes ma( dva. markerAttributes() );
ma. set Mar ker Styl esMap( map );
ma. set Marker Si ze( QS ze( mar ker sW dt hSB- >val ue(),
mar ker sHei ght SB->val ue() ) );

145 switch ( markersStyl eCB->currentlndex() ) {
case 0:
br eak;
case 1:
ma. set Marker Styl e( MarkerAttributes:: MarkerCircle );
150 br eak;
case 2:
ma. set Marker Styl e( MarkerAttri butes:: Marker Square );
br eak;
case 3:
155 ma. set Marker Styl e( MarkerAttributes:: Marker D anond ) ;
br eak;
case 4:
ma. set Marker Styl e( MarkerAttri butes:: Marker 1Pi xel );
br eak;
160 case 5:
ma. set Mar ker Styl e( MarkerAttri butes:: Marker 4Pi xel s );
br eak;
case 6:
ma. set Marker Styl e( MarkerAttributes:: MarkerRing );
165 br eak;
case 7:
ma. set Marker Styl e( MarkerAttributes:: Marker Cross );
br eak;
case 8:
170 ma. set Mar ker Styl e( MarkerAttri butes:: Marker Fast Cross );
br eak;
case 9:
ma. set Marker Styl e( Marker Attri butes: : Pai nt er Pat hvar ker ) ;
}

QPen mar ker Pen( |ineBrush.color() );
nma. set Pen( mar kerPen );
ma. setVisible( true );
ma. set Cust onmVar ker Pat h( *path );
180 dva. set Text Attri butes( ta );
dva. set Marker Attri butes( ma );

175
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if ( checked)
dva. setVisible( true );
185 el se
dva.setVisible( false)
m_| i nes->set Dat aVal ueAttri butes( i Colum, dva );

190 m chart - >updat e() ;
}
voi d Mai nW ndow: : on_nar kersStyl eCB_current | ndexChanged( const QString & text )
195
Q UNUSED( text );
i f ( paintMarker sCB->i sChecked() )
) on_pai nt Mar ker sCB_t oggl ed( true );
200

voi d Mai nW ndow: : on_mar ker sW dt hSB_val ueChanged( int i )
{

Q UNUSED( i );
205 mar ker sHei ght SB- >set Val ue( nar ker sW dt hSB- >val ue() );
if ( paintMrkersCB->i sChecked() )
on_pai nt Mar ker sCB_t oggl ed( true );

}
210 voi d Mai nW ndow: : on_mar ker sHei ght SB_val ueChanged( int /*i*/ )
{

mar ker sW dt hSB- >set Val ue( mar ker sHei ght SB- >val ue() );
i f ( paint Marker sCB->i sChecked() )
) on_pai nt Mar ker sCB_t oggl ed( true );
215

In the next examples, we will not comment on the code in great detail asit is similar to
what we have aready seen in the line chart code. We will highlight relevant variances.

In order to get a point chart, we paint or hide the lines by setting our line diagram pen:
voi d Mai nW ndow: : on_pai nt Li nesCB_t oggl ed( bool checked )

const int col Count = m|ines->nodel ()->col umCount (m.|ines->rootl|ndex());
for ( int iColum = 0; iColum < col Count; ++i Colum ) {
Dat aVal ueAttributes a( m.lines->dataVal ueAttributes( i Colum ) );
Brush lineBrush( mlines->brush( i Colum ) );
if ( checked ) {
QPen linePen( |ineBrush.color() );
m | i nes->set Pen( i Col um, |inePen );

el se
m | i nes->set Pen( i Col um, Q:: NoPen );

m chart - >updat e() ;

We need to retrieve the pen color before resetting it to its origina value. We do that by
looping through the datasets.

Note

It is important to know that have three levels of precedence when setting
attributes:
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Global: Weak

Per column: Medium

Per cell: Strong

This means that once you have set the attributes for a column or a cell, you
will not be able to change those settings by calling the "global" method.
Instead, you must call the setter per column or per index, as demonstrated
in the above code.

To store different

Markers styles, we make use of

ut es: : Marker Styl esMap map() .

Mar ker At tri but es: : Mar ker St yl esvap map;
:: Marker Square );
::MarkerCircle );

map.insert( 0, MarkerAttributes
map.insert( 1, MarkerAttributes
mep.insert( 2, MarkerAttributes
map.insert( 3, MarkerAttributes
map.insert( 4, MarkerAttributes

Mar ker At t ri but es ma( dva. narkerAttributes() );

ma. set Mar ker Styl esMap( map );

::MarkerRing );
:: MarkerCross )

Mar ker Attri b-

:: Marker Di anond ) ;

The user may also change the size of the marker from the GUI. Thisisimplemented, in
a straight forward way, by using KDChart : : Mar ker At t ri but es method set Mar k-

erSize().

ma. set Marker Si ze( QSi ze( mar ker sW dt hSB- >val ue(),

mar ker sHei ght SB- >val ue() )

To compile and run this example, check the exanpl es/ Li nes/ Poi nt Chart/ direct-
ory inyour KD Chart installation. The resulting widget is displayed in the figure below.

Figure4.14. A Full featured Point Chart
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Line Chart Type:
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Markers:
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Markers Size:

3 *ALine Chart

A X

J5

b7

8

61



Note
For two-dimensional data you would apply the same technique, as de-

scribed above, to the KDChart:: Pl ot t er class. For details, please look
at exanpl es/ Pl ot t er/ Bubbl eChart/.

Area Charts

Even more than a Line Chart, an area chart can give a good visual impression of how
different datasets relate to each other. This chart type would be ideal for showing, for
example, how several sources contributed to increasing 0zone values in a conurbation
during a summer's months.

Area charts are just like Line Charts. They are made up of severa points connected by
lines. The difference being that in an area chart, the space below the line is filled with
the dataset color. This makes each dataset's rel ative values easy to analyze.

Since some dataset areas overlap, we have introduced an attribute that allows the user to
configure the level of transparency (more about that in Section , “Area Attributes’” be-
low). This makesit easier to see al the chart's points. KD Chart 2 allows "Area" display
for al line chart subtypes. This way, users can display non-overlapping line types as
well. The following types can be displayed very simply in Area mode:

* Norma Line Area

» Stacked Line Area

e Percent Line Area

Figure4.15. An Area Chart
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Note
KD Chart usestheterm "area" in two different ways.

¢ In this chapter, it stands for a specia chart type or, even more accur-
ately, asaline diagram attribute.

¢ In the rest of the chapters, it refers to different parts of a chart
(normally rectangular) like the legend area or the headers area.
Displaying the areafor a dataset, or the whole diagram, is straight forward:
e Create a LineAttribute object by calling KD-

Chart::LineDiagram:lineAttributes()

¢ Display it. You may aso configure the level of transparency.
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Area Sample Code

Let'slook at some lines of code using an area chart:

/] Create a LineAttribute object

LineAttributes la = mlines->lineAttributes( index );
/1 Make the areas visible

| a. set Di spl ayArea( true );

/] Assign to the di agram

m | ines->setLineAttributes( index, la);

The Brush and Pen settings, as well as all other configurable attributes, can also be set.
This gives the user alot of flexibility (to display or hide data values, markers, lines, con-
figure colors etc ...).

Note
KDChart::LineAttributes can be set for the whole diagram, for a

dataset, or for a specific index (see sample code above).

Area Attributes

There are not any special attributes specific to the "Area chart”". As explained above, the
Area chart display mode, itself, is actually implemented as an attribute of Line Chart.
This provides us with generic attributes common to all chart types thereby providing us
with full flexibility to configure our Area chart.

Tips and Tricks

In this section, we will give you some examples of interesting features offered by the

KD Chart 2 API. We will study the code and display a screenshot of the resulting wid-
get.

A Complete Area Example

Note
This example has already been presented in details in codexample. Y ou do
not need to go through it if you already have studied the section above.

In the following implementation we want to be able to:

» Display or hide the data values texts

» Select theline chart type (Normal, Stacked, Percent)
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» Display areas for each dataset on its own.

We are using a KDChart : : Chart class as well aa home made Tabl eMbdel for con-
venience. The "TableMode" is derived from QAbst r act Tabl eModel .

We recommend you consult the "TableModel" interface and implementation files. They
are located in the exanpl es/ t ool s/ directory of your KD Chart installation.

For now, let's concentrate on our Line chart implementation. In addition to the examples
below, the other needed files, like the ui, pro, grc, CSV and main.cpp files, can be found
inthe exanpl es/ Li nes/ Advanced/ directory of your installation.

1

AR R R R R R R R R R R R R R R AR R R R R R R R R

** Copyright (C) 2001-2012 Kl aral vdal ens Dat akonsult AB. All rights reserved.

* ok

5 ** This file is part of the KD Chart library.
* %
** Ljcensees holding valid comrercial KD Chart |icenses may use this file in
** accordance with the KD Chart Commercial License Agreenent provided with
** the Software.
10 **
* %
** This file may be distributed and/or nodified under the terns of the
** GNU CGeneral Public License version 2 and version 3 as published by the
** Free Software Foundation and appearing in the file LI CENSE. GPL.txt included.
15 * %
** This file is provided AS IS with NO WARRANTY OF ANY KIND, | NCLUDI NG THE
** WARRANTY OF DESI GN, MERCHANTABI LI TY AND FI TNESS FOR A PARTI CULAR PURPOSE.
** Contact info@dab.comif any conditions of this licensing are not

20 ** clear to you.
* %

AAI KKK K AR IR KA KK AR IR KIKIAK AR K AKIAK AR K AK A I AK KA KA KAK I F AR KA KA I AR KR * kx|

#i f ndef MAI NW NDOW H
25 #define MAI NW NDOW H

#i ncl ude "ui _mai nwi ndow. h"
#i ncl ude <Tabl eMbdel . h>

30 nanespace KDChart {

class Chart;
cl ass LineDi agram

35 class Mai nWndow : public QAN dget, private U ::Mi nW ndow

Q OBJECT
public:
40 Mai NW ndow( QW dget* parent = 0 );
private:

bool eventFilter(QMbject* target, QEvent* event);
45 private slots:

voi d on_lineTypeCB_current|ndexChanged( const QString & text );
voi d on_pai nt Val uesCB_t oggl ed( bool checked );
voi d on_cent er Dat aPoi nt sCB_t oggl ed( bool checked );
50 voi d on_t hreeDVvbdeCB_t oggl ed( bool checked );
voi d on_dept hSB_val ueChanged( int i );
voi d on_ani mat eAr easCB_t oggl ed( bool checked );
voi d on_hi ghl i ght AreaCB_t oggl ed( bool checked );
voi d on_hi ghli ght AreaSB_val ueChanged( int i );
55 voi d setHi ghlightArea( int row, int colum, int opacity,
bool checked, bool doUpdate );
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voi d on_trackAreasCB_t oggl ed( bool checked );

voi d on_trackAreasSB val ueChanged( int i );

voi d set TrackedArea( int colum, bool checked, bool doUpdate );
60 void slot_timerFired();

voi d on_reverseHori zontal CB_toggl ed( bool checked );

voi d on_reverseVertical CB_t oggl ed( bool checked );

private:
KDChart:: Chart* mchart;
KDChart: : Li neDi agrant m|i nes;
Tabl eMbdel m nodel ;
int m.curRow,
int mcurCol um;

70 int mcurOpacity;
b

#endi f /* MAI NW NDOWH */

In the above code, we bring up the KDChar t namespace, as usual, and declare our slots.
This alows the user configure his line chart attributes manually from the GUI. As you
can see, we are using a KDChart::Chart object ( mchart ), a KD
Chart:: Li neDi agram object ( mlines ), and our home made Tabl eModel (
m_nodel ).

Theimplementation is similar to the line chart implementation presented earlier:

1

AR AR AR AR R R R AR R R R R R SRS R R R R R R R RS AR R LR

** Copyright (C) 2001-2012 Kl aral vdal ens Dat akonsult AB. Al rights reserved.

* %

5 ** This file is part of the KD Chart library.
* %
** Licensees holding valid comrercial KD Chart |licenses may use this file in
** accordance with the KD Chart Conmercial License Agreenent provided with
** the Software.
10 **
* %
** This file may be distributed and/or nodified under the ternms of the
** GNU General Public License version 2 and version 3 as published by the
** Free Software Foundation and appearing in the file LI CENSE. GPL.txt included.
15 * %
** This file is provided AS IS with NO WARRANTY OF ANY KI ND, | NCLUDI NG THE
** WARRANTY OF DESI GN, MERCHANTABI LI TY AND FI TNESS FOR A PARTI CULAR PURPOSE.
* %
** Contact info@dab.comif any conditions of this |licensing are not

20 ** clear to you.
* %

AA KK KKK AKX KK IR KA KA KAK I AK AR KAK KA K AR KA KA F A KK A KA KA I KX I AR KA KA X F A XKk h kx|

#i ncl ude "mai nwi ndow. h"
25

#i ncl ude <KDChart Chart >

#i ncl ude <KDChart Li neDi agran®

#i ncl ude <KDChart Text Attri butes>

#i ncl ude <KDChart Dat aVal ueAttri butes>
30 #include <KDChart ThreeDLi neAttri butes>

#i ncl ude <QTi mer >

#i ncl ude <QwbuseEvent >
85

usi ng nanespace KDChart;

Mai nW ndow: : Mai nW ndow( QW dget* parent )
QW dget ( parent )
40 {
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setupUi ( this );

m_cur Col um = -1;
m cur Qpacity = 0;
45
Q—!BoxLayout* chart Layout = new QHBoxLayout( chartFrame );
m chart = new Chart();
chart Layout - >addeget( m chart );

50 m nodel . | oadFronCSV( ":/data" );

/'l Set up the diagram
m |ines = new LineDi agran( this );
m | ines- >set Model ( &m nodel );
55
Cartesi anAxi s* xAxis = new Cartesi anAxis( mlines );
Cartesi anAxi s* yAxis = new CartesianAxi s( m mlines );
XAxi s- >set Posi tion( KDChart:: CartesianAxis::Bottom);
yAxi s->set Posi tion( KDChart::CartesianAxis::Left );
60 m | i nes->addAxi s( xAxis );
m | i nes->addAxi s( yAxis );

m chart - >coor di nat ePl ane() - >r epl aceDi agran( mlines );
m chart - >set G obal Leadi ng( 20, 20, 20, 20 );
65 /T Instantiate the timer
Qlinmer* timer = new QTiner( this );
connect ( tinmer, SIGNAL( timeout() ), this, SLOT( slot_tinerFired() ) );
tinmer->start( 30 );

70 /] Change the cursor to |BeanCursor inside Chart wi dget.
m chart->set Cursor( Q::|BeanCursor );

/llnstall event filter on Chart to get the nouse position
m chart->install EventFilter( this );
75 }
/**
Event filter for getting npuse position
*

80 bool Mai nW ndow: : eventFilter(Qbject* target, QEvent* event)

if (target == mchart) {
if (event->type() == QEvent::MuseMve)
QwbuseEvent * nouseEvent = static_cast< QwuseEvent* >( event );
85 gDebug() << "Mouse position" << npuseEvent->pos();

}
return QN dget::eventFilter(target, event);

90
voi d Mai nW ndow: : on_l i neTypeCB_current | ndexChanged( const QString& text )
{

if ( text == "Normal" )

m | ines- >set Type( Li neDi agram : Normal );

95 else if ( text == "Stacked"

m | i nes->set Type( Li neDi agram : St acked );
else if ( text == "Percent" )

m_| i nes- >set Type( Li neDi agram : Percent );
el se

100 gWarning (" Does not match any type");

m chart - >updat e() ;

105 voi d Mai nW ndow. : on_pai nt Val uesCB_t oggl ed( bool checked )

const int col Count = m.l|ines->model ()->col umCount( m.lines->rootlndex() );
for ( int iColum = 0; i Colum<col Count; ++i Colum ) {
Dat aVal ueAttri butes a( m.lines->dat aval ueAttrl butes( i Colum ) );
110 @Brush brush( m.ines->brush( i Colum )
TextAttributes ta( a.textAttributes() );
ta.setRotation( 0 );
ta.setFont( QFont( "Comic", 10 ) );
ta.setPen( QPen( brush.color() ) );
115
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if ( checked )
ta.setVisible( true );
el se
ta.setVisible( false );
120 a.setVisible( true );
a.setTextAttributes( ta );
m_| i nes->set Dat aVal ueAttri butes( i Colum, a );

m chart - >updat e() ;
125 }

voi d Mai nW ndow: : on_cent er Dat aPoi nt sCB_t oggl ed( bool checked )

I i nes- >set Cent er Dat aPoi nt s( checked );

130 1 chart->update();

}

voi d Mai nW ndow. : on_ani nat eAr easCB_t oggl ed( bool checked )
135 if ( checked ) {

hi ghl i ght Ar eaCB- >set CheckState( Q:: Unchecked );
m cur Row = 0;
m_cur Col uim = 0;
} else {
140 m cur Col um = -1;

hi ghl i ght Ar eaCB- >set Enabl ed( ! checked );
hi ghl i ght Ar eaSB- >set Enabl ed( ! checked );
/1 un-highlight all previously highlighted col ums
145 const int rowCount = m.lines->nodel ()->rowCount();
const int col Count = mlines->nodel ()->col umCount ();
for ( int iColum = 0; i Colum<col Count; ++i Colum ) {
set Hi ghl i ght Area( -1, iColum, 127, false, false );
for ( int i Row = 0; |Row<rov\00unt ++i Row )
150 set Hi ghl i ghtArea( i Row, iColum, 127, false, false );

-

m chart - >updat e() ;
m cur Qpacity = 0;

}
155
voi d Mai nW ndow: : sl ot _tinmerFired()
{
if ( mcurColum < 0 ) {
return;
160

m cur Qpacity += 8;
if ( mcurOpacity > 255 )
set H ghl i ght Area( m.curRow, m curCol um, 127, false, false );
m cur Qpacity = 5;
165 ++m_cur Row,
if ( mcurRow >= m|ines->npdel ()->rowCount( mlines->rootlndex() ) ) {
m cur Row = 0;
++m_cur Col umm;
if ( mecurColum >= mlines->nodel ()->col umCount( m.lines->rootlndex() ) )
170 m _cur Col um = 0;

}

}
set Hi ghl i ght Area( m curRow, m cur Col utm, mcurOpacity, true, true );

}

voi d Mai nW ndow: : set Hi ghli ght Area( int row, int columm, int opacity,
bool checked, bool doUpdate )
{
if (row<o0)

{
180 // highlight a conplete dataset
Li neAttributes la = mlines->lineAttributes( colum );
if ( checked ) {
| a. set Di spl ayArea( true );
| a. set Transpar ency( opacity );
185 } else {
| a.setDi spl ayArea( false );

175

}
m | ines->setLineAttributes( colum, la);
} else {
190 /1 highlight two segnents only
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if (row) {
QWodel I ndex cel | I ndex( m_|ines->nodel ()->i ndex( row - 1, col um,
m |i nes->root!lndex() ) );
if ( checked ) {

195 LineAttributes la( mlines->lineAttributes( celllndex ) );
| a. set Di spl ayArea( true );
| a. set Transparency( 255 - opacity ),
/'l set specific line attribute settings for this cell
m | ines->setLineAttributes( celllndex, la);

200 } else
/I remove any cell-specific line attribute settings
/1 fromthe indexed cell
m | ines->resetLineAttributes( celllndex );
}
205 }
if (rowc< m I'i nes->nodel ()->rowCount (m_|ines->rootIndex() ) ) {
QWbdel | ndex cel | I ndex( m.|ines->nodel ()->i ndex( row, colum, m.lines->root|ndex()
if ( checked )
LineAttributes la( mlines->lineAttributes( celllndex ) );
210 | a. set Di spl ayArea( true );
| a. set Transpar ency( opacity );
/] set specific line attribute settings for this cell
m | ines->setLineAttributes( celllndex, la );
} else {
215 /] remove any cell-specific line attribute settings
/1 fromthe indexed cell
m_|ines->resetLineAttributes( celllndex );
}
220

}
if ( doUpdate )
m chart - >updat e() ;

}
225 voi d Mai nW ndow: : on_hi ghl i ght AreaCB_t oggl ed( bool checked )

set Hi ghl i ght Area( -1, highlightAreaSB->val ue(), 127, checked, true );

230 voi d Mai nW ndow: : on_hi ghl i ght AreaSB_val ueChanged( int i )
{

Q UNUSED( i );
if ( highlightAreaCB->i sChecked() )
on_hi ghl'i ght AreaCB_t oggl ed( true );

235 el se
on_hi ghl i ght AreaCB_t oggl ed( false );
}
}/oi d Mai nW ndow. : on_t hr eeDMbdeCB_t oggl ed( bool checked )
240

ThreeDLi neAttributes td( mlines->threeDLineAttributes() );
td. set Dept h( dept hSB->val ue() );
if ( checked )
td.setEnabl ed( true );
245 el se
td.setEnabl ed( false );

m_| i nes->set ThreeDLi neAttri butes( td );

250 m chart - >updat e() ;
}

voi d Mai nW ndow: : on_dept hSB_val ueChanged( int i )
{
255 Q_UNUSED( i
if ( threeDNbdeCB— >j sChecked()

on_t hr eeDMbdeCB_t oggl ed( true );
}

260 voi d Mai nW ndow: : on_t rackAreasCB_t oggl ed( bool checked )

set TrackedArea( trackAreasSB->val ue(), checked, true );
265 void Mai nW ndow: : on_t rackAr easSB_val ueChanged( int i )
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Q UNUSED( i );
on_trackAr easCB  toggl ed( trackAreasCB->i sChecked() );

270
voi d Mai nW ndow: : set TrackedArea( int columm, bool checked, bool doUpdate )

const int rowCount = m nodel.rowCount( m.lines->rootlndex() );
const int columCount = m nodel .col umCount( m.lines->rootlndex() );
275 for( int i =0; i < rowCount; ++i
for( int j =0; j < columCount; ++ ) {
QWodel I ndex cel | I ndex( m_nodel .index( i, j,
m_| i nes->r oot I ndex()
Val ueTracker Attributes va( mlines->val ueTr ackerAttrl butes( celllndex ) );
280 va. set Enabl ed( checked && j == colum );
va. set AreaBrush( QCol or( 255, 255, 0, 50 ) );
va.setOri entatl ons( Q Hori zontal | Q::Vertical );
QCol or color = Q:
col or. set Al phaF( 0. 5 )
285 va. set AreaBrush( color );
m_| i nes->set Val ueTracker Attributes( celllndex, va );

}
}
if ( doUpdate )
290 m chart - >updat e() ;
}
voi d Mai nW ndow: : on_r ever seHori zont al CB_t oggl ed( bool checked )
295 static_cast< KDChart:: Cartesi anCoordi nat ePl ane* >( m chart->coordi nat ePl ane() )
->set Hori zont al RangeRever sed( checked );
}
voi d Mai nW ndow. : on_r everseVerti cal CB_t oggl ed( bool checked )
300 {
static_cast< KDChart:: Cartesi anCoordi nat ePl ane* >( mchart->coordi nat ePl ane() )
->set Verti cal RangeReversed( checked );
}
305

First off, we added our chart to the layout (the same as we would do with any other Qt
widget). Then we |load the data to be display into our model and assign the model to our
line diagram. We also want to set up a QTi mer to run our animation. Finally, we assign
the diagram to our chart.

d—iBoxLayout* chartLayout = new QHBoxLayout ( chartFrame );
m chart = new Chart();
chart Layout - >addW dget ( m chart );

m_nodel . | oadFronCSV( ":/data" );

/] Set up the diagram

m |ines = new Li neDi agran();

m_| i nes- >set Mbdel (  &m nodel );

m chart - >coor di nat ePl ane() - >repl aceDi agram( m./lines );

/] Instantiate the tiner
Qrlinmer *tinmer = new QTi ner (thi
connect (tinmer, SIGNAL(timeout (
tiner->start (40);

)Sg this, SLOT(slot_timerFired()));

The user should be able to change the default sub-type via a combo box from the GUI.
To do this, use KDChart : : Bar Di agr am : set Type(), as shown below, and update
the view.
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i'i‘”( text == "Normal "
m | i nes- >set Type( Li neDi agram : Normal );
)

else if ( text == "Stacked"
m | i nes- >set Type( Li neDi agram : St acked ) ;
else if ( text == "Percent"

m_ | i nes- >set Type( Li neDi agram : Percent );

}n'_'c'har t->update();

We want to alow the user to display or hide data values from the GUI. We can let him
to change the default font for the data value texts. This helps to make everything look
nicer.
const int col Count = m|ines->nodel ()->col umCount (m.|ines->rootl|ndex());
for ( int iColum = 0; i Colum<col Count; ++i Colum ) {
Dat aVal ueAttributes a( mlines->dataVal ueAttributes( i Colum ) );
Brush brush( mlines->brush( iColum ) );
TextAttributes ta( a.textAttributes() );
ta.setRotation( 0 );

ta.setFont( QFont( "Comic", 10 ) );
ta.set Pen( QPen( brush. col or() ) )

if ( checked )
ta.setVisible( true );
el se
ta.setVisible( false );
a.setVisible( true );
a.set TextAttributes( ta );
m_| i nes->set Dat aVal ueAttri butes( i Colum, a );

m chart - >updat e() ;

In the code above, we make sure the text displaying our data values will be painted with
the default color. We retrieve the brush for each dataset and assign a brush color to the
pen.

Note

It is important to know that have three levels of precedence when setting
attributes: This means that once you have set the attributes for a column or
* Global: Weak

*  Per column: Medium

e Percell: Strong

attributes: This means that once you have set the attributes for a column or
acell, you will not be able to change those settings by calling the "global"

method. To set it to another value, you must call the setter per column or
per index, as demonstrated in the above code.

The user should be able to display the area for one or several datasets.

LineAttributes | a( mlines->lineAttributes( colum ) );
if ( checked ) {
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| a. set Di spl ayArea( true );

| a. set Transparency( opacity );
} else {

| a. set Di spl ayArea( false );

m | i nes->setLineAttributes( colum, la);

-m'_i:har t->update();

This can be implemented by configuring our line attributes and assigning them, by data-
set, to the diagram (as shown above).

The same procedure can be used for running our animation. To learn more about this
part of the code (which is more related to Qt programming), consult exanpl es/
Li nes/ Advanced/ mai nwi ndow. cpp.

This example is available to compile and run from the exanpl es/ Li nes/ Advanced/

directory in your KD Chart installation. The widget resulting from the above code is
shown in the figure below.

Figure4.16. A Full featured Area Chart
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Plotter Charts

Plotter charts are ailmost the same as normal line diagrams with one important excep-
tion: line diagrams always expect values running from 1..n having step width 1; plotters,
on the other hand, can handle free X/Y-pairs in any order and do not have to be
equidistant.

Therefore, KDChar t : : Pl ot t er expects two columnsin a model for each dataset being

plotted. We will cover plotter charts more closely in the sample below. Setting attributes
is exactly the same. For more information on setting attribues for plotter charts, refer to
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Section , “Line Charts’ in this manual.

The following screenshot is generated from the plotter example in exanpl es/ Pl ot -
ter/Sinpl el

Figure4.17. A ssimple Plotter diagram
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Plotter Sample Code

The following code sample plots a sine wave and an exponential curve from -2*pi - 2* pi
(consisting of 400 points on the x-axis):

@St andar dl t emvbdel nodel ( points, 4 );

double x = -2 * 3.141592653589793;
for( int n =0; n < 400; ++n ) {
Qwvbdel I ndex i ndex = nodel .index( n, 0 );
nodel . setData( index, Qvariant( x ) );
/1 the x value: x
i ndex = nodel .index( n, 1);
/1 the y value sin( x ) * 100
nodel . setData( index, Qvariant( sin( x ) * 100 ) );

i ndex = nodel .index( n, 2);

nodel . set Data( index, Qvariant( x ) );

i ndex = nodel .index( n, 3);

nodel . setData( index, Quariant( x * x * x ) );

) X += 4 * 3.141592653589793 / 399. 0;

KDChart:: Chart chart;

KDChart::Plotter plotter;

pl otter. setnodel ( &odel );

chart. coordi nat ePl ane() - >r epl aceDi agran( &plotter );

chart.show);
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Levey-Jennings Charts

A Levey-Jennings chart graphs quality control data. It shows us, visualy, whether a
laboratory test isworking well or not.

If you are interested in using this diagram type, have a look at the classes KD-
Chart:: LeveyJenni ngsDi agr am(derived from KDChart : : Li neDi agr am) and KD-
Chart:: LeveyJenni ngsAxi s (derived from KDChart:: Cartesi anAxis) in the
API reference.

The following screenshot shows the Levey-Jennings example in exanpl es/
LeveyJenni ngs/ Si npl e/

Figure4.18. A simple L evey-Jennings diagram
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The Polar Coordinate Plane

KD Chart uses the Polar coordinate system. The KDChar t : : Pol ar Coor di nat ePl ane
classis used for displaying Pie and Polar chart types.

In this section, we will describe and present each of the chart types that use the Polar co-
ordinate plane.

In general, when implementing a particular type of chart, you must create an object of
its type by caling KDChart::[type]Diagram Or, if you are using KD
Chart:: Wdget, you will need to call set Type() and specify the appropriate chart
type (Widget::Pie, Widget::Polar, etc...).
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Pie Charts

Pie charts are used to visualize relative values over a few data cells (typically 2-20 val-
ues). Larger sets of data can be hard to distinguish in a pie chart (for larger data sets, a
Percent Bar Chart might fit your needs better). Pie charts are suitable if one of the data
elements covers at least one forth (preferably more) of the total area of the diagram.

A good application of a Pie Chart might be to show the distribution of market shares
among a group of products or vendors.

Pie charts typically consist of two or more pieces; any number of which can be shown
'‘exploded' (shifted away from the center with varying gaps). The starting position of the
first pie segment can be specified. To activate pie chart mode, you can either call the
KDChart : : W dget method with set Type( KDChart:: W dget:: Pie );or youcan
create an object using the KDChar t : : Pi eDi agr amclass.

You can aso display your pie chart with the three-D look by setting its ThreeD attrib-
utes. We will describe this in Chapter 8, Customizing Your Chart - Section , “ThreeD
Attributes’ below.

Simple Pie Charts

A simple pie chart shows data without emphasizing a specific item.

Figure4.19. A Simple Pie Chart
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KD Chart by default draws two-dimensional pie charts when in "pie chart mode" (so no
method needs to be called to get one). We will describe later, in more detail, how to cre-
ate the three dimensional look in Section , “Pies Attributes”.

Exploding Pie Charts

Tip
Explode individual segments to emphasize a particular data set.

Figure 4.20. An Exploding Pie Chart

We will go through all the configuration possibilities in Section , “Pies Attributes’ be-
low; but first, let's study some sample code.



Code Sample

Let's take a look at a code sample based on the Si npl e W dget we've been using
above. see Chapter 3, Basic steps: Create a Chart - Section , “Widget Example”. Now,
we are going to demonstrate how to configure a Pie diagram and change its attributes
when working with KDChar t : : W dget .

First, include the appropriate headers and bring in the KDChar t namespace:

#i ncl ude <QAppli cation>

#i ncl ude <KDChart W dget >

#i ncl ude <KDChart Pi eDi agr an>
#i ncl ude <QPen>

usi ng nanespace KDChart;

We need to include KDChar t Pi eDi agr am so that we can configure the pie chart's at-
tributes (as we will see further on).

int main( int argc, char** argv ) {
QApplication app( argc, argv );
W dget wi dget ;
/] our Wdget can be configured
// as any Q¢ Wdget
wi dget . resi ze( 600, 600 );
/] store the data and assign it
Qvect or < doubl e > vecO, vecl;
vecO << 5 << 1 << 3 << 4 << 1;
vecl << 3 << 6 << 2 << 4 << §;
vec2 << 0 << 7 << 1 << 2 << 1;
wi dget . set Dat aset ( 0, vecO, "vec0" );
wi dget . set Dat aset ( 1, vecl, "vecl" );
wi dget . set Dat aset ( 2, vec2, "vec2" );
wi dget . set Type( Wdget::Pie );

We need to change the default chart type from Line Chart (the default) to Pie Chart by
calling the KDChar t : : W dget : : set Type() method.
Now, configure a Pen to draw aline around the Pie and its section:

QPen pi ePen( wi dget. pi eDi agran()->pen() );

pi ePen. setWdth( 3 );

pi ePen.setColor( Q::yellow);

// call your diagram and set the new pen
wi dget . pi eDi agran() - >set Pen( 2, piePen );

Here, we are configuring the pen "attribute”. Asyou can see, it's pretty straight forward.
KDChart:: W dget : : pi eDi agran() lets us get a pointer to our widget diagram. To
assign the new pen to our dagram, cal the diagran KD
Chart:: Abstract Di agram : set Pen() method.
Finally, we conclude our little example:

wi dget . show() ;

return app.exec();
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See the screenshot below for resulting chart.

Figure4.21. A Simple Pie Widget

AN

BEPIeWItger:

This example may be compiled and run from the following location of your KD Chart
installation: exanpl es/ Pi e/ Si npl e/

S

Note

Configuring attributes for a KDChart:: Pi eDi agram that uses KD-
Chart:: Chart isdone the same way as a KDChart: : W dget . You just
need to assign the configured attributes to your pie diagram, then assign
the diagram to the chart by caling KD-
Chart::Chart::replaceD agran().

Pies Attributes

By "Pie attributes," we are talking about all parameters that can be configured and set by
the user as well as those specific to the Pie Chart type. KD Chart 2 API separates the at-
tributes specific to a chart type from the generic attributes. Generic attributes are com-
mon to all chart types - for example, the setters and getters for a brush or a pen (See the
KDChart : : Abst ract Di agr am KDChart : : Pi eAbst r act Di agr am €tc).

Those attributes that have reasonable default values can simply be modified by the user
by «cdling one of the pie diagramn set functions - KD
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Chart::PieDi agram:setPieAttributes().

The procedure is straight forward:

e Create a KDChart::PieAttributes object by calling KD-
Chart:: PieDi agram: pieAttributes().

» Configure the object using the setters available.

e Assign the object to your Diagram using one of the setters available in KD-
Chart:: Pi eDi agram Every attribute can be configured and applied to the whole
diagram, to a column, or to a specified index (Qvbdel | ndex).

KD Chart 2 supports the attributes listed below for the Pie chart type. In the next sec-
tion, we will learn how each of those attributes can be set and retrieved.

» Explode: Enable/Disable exploding pie piece(s)

» Explode factor: The explode factor is a greal between 0 and 1. We read the decimal
as a percentage of the total available radius.

» StartPosition: Set the starting angle for the first dataset. It can only be specified for
the whole diagram.

e Granularity: Set the granularity: the smaller the granularity, the more your diagram-
segments will show facettes instead of rounded segments. It can only be specified
for the whole diagram.

e PieAttributes. set or retrieve the pie diagram Attributes. ( see. KD
Chart:: Abstract Pi eDi agr am)

» ThreeDPieAttributes: set or retrieve the diagram ThreeDAttributes. ( see: KD-
Chart:: Abstract Pi eDi agr am)

Tip
The default explode factor is 10 percent; use set Expl odeFact or () to

specify a different factor. This is a convenience function. Calling set -
Expl ode( true ) doesthe same as calling set Expl odeFactor( 0.1
), and caling set Expl ode( false ) does the same as calling set -
Expl odeFactor( 0.0 ).

To get apie chart like the one presented above (with one or severa of the pieces separ-
ated from the others in exploded mode), you would have to set its attributes by calling
KDChart:: Pi eAttributes:: set Expl ode() or KD-
Chart::PieAttributes::set Expl odeFactor (). If you want to change the ex-
plode factor's default value, use the available methods for assigning those attributes to
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your diagram as shown in the following code sample:

/] 1 - Create a PieAttribute object

Pi eAttributes pa( mpie->PieAttributes( colum ) );
/1 2 - Enable expl odi ng, point to a dataset and gi ve the
/] expl ode factor passing the dataset nunber and the factor

pa. set Expl odeFactor( 0.5 );
/1 3 - Assign to your diagram
m pi e->set Pi eAttributes( colum, pa);

Note

Three-dimensional look of the pies can be enable and configured by set-
ting its ThreeD attributes. This is done in the same way we set the PieAt-
tributes in the code sample above. We will describe that more in detail
later in Chapter 8, Customizing Your Chart - Section , “ThreeD

Attributes’.

Pie Attributes Sample

Let's look at some sample code that describes the above process. We recommend that
you compile and run the example with us. It is located in the exanpl es/
Pi e/ Par amet er s/ directory of your KD Chart installation.

First, we want to include the header files and bring in the KD Chart namespace.

#i ncl ude <Q Qui >

#i ncl ude <KDChart Chart >

#i ncl ude <KDChart Pi eD agr an>

#i ncl ude <KDChart Pi eAttri butes>

usi ng nanespace KDChart ;

We include KDChar t Pi eAt t ri but es so that we can configure an exploding pie slice.
These attributes are specific to the Pie types.

In the next example, we use aKDChart : :

Chart classand aQSt andar dI t emivbdel to

store the data that will be assigned to our diagram.

m nodel . i nsert Rows( 0, 1, QWodel I ndex() );
m nodel . i nsert Col ums( 0, 6, Qvbdel I ndex() );

for (int row=0; row< 1; ++row )

{
for ( int colum = 0; colum < 6; ++colum ) {

Qwbdel I ndex index =

m _nodel . i ndex( row, columm, Qwbdel I ndex() );
m nodel . set Dat a(i ndex, Qariant( ( row+ 1) * ( colum + 1) );

}

}
/1 W need a Polar plane for the Pie type

Pol ar Coor di nat ePl ane* pol ar Pl ane

new Pol ar Coor di nat ePl ane( &m chart );
/] replace the default Cartesian plane with

/1 our Polar plane

m chart. repl aceCoor di nat ePl ane( pol ar Pl ane );

/| assign the nodel to our pie diagram
Pi eDi agrant di agram = new Pi eDi agram

di agr am >set Model ( &m nodel );
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After we have stored our data in the model, we need to replace the default Cartesian
plane against a Polar plane. This has to be done before creating our Pie diagram. In this
case, we want to display a KDChart : : Pi eDi agr am As always, we need to assign the
model to our diagram. This procedureis similar for al diagram types.

We are now ready to configure our attributes. We want to explode a section of the Pie
and configure a Pen to draw an outline around it. Lets begin with the KD-
Chart:: PieAttributes.

/] Configure sone Pie specific attributes

/| explode a section
Pi eAttributes pa( di agram>p| eAttributes( 1) );
pa. set Expl odeFactor( 0.1 );

/] Assign the attributes
/] to the 2nd dataset of the diagram
di agram >set Pi eAttributes( 1, pa);

As for al attributes, we call them by using the relevant method available from our dia-
gram interface. Here, it's di agr am >pi eAttri but es() . The second step is to set the
attributes with our own values. Then we'll assign it to our diagram. In the code above,
we explode the second dlice (dataset) in our Pie.

Note

After we've configured our attributes, we need to assign the attributes to
the diagram. This can be done for the whole diagram, for a column, or at a
specific index. Look at the attributes interface and the methods available
there to find those setters and getters.

We want to configure the Pen to draw aline around the exploded section. This helps fo-
cus the reader's attention on that particular dataset.

QPen sectionPen( diagram>pen( 1) );

sectionPen.setWdth( 5 );
sectionPen. set Styl e( Q::DashLine );
sectionPen. setColor( Q::magenta );

di agram >set Pen( 1, sectionPen );

Of course, we could also have changed the pen for all datasets as well.
Note

The Pen and the Brush setters and getters are implemented at a lower level
inour KDChart : : Abst ract Di agr amclass to create a cleaner code struc-
ture. The AbstractDiagram methods are used by al types of diagrams.
Their configuration is simple and straight forward (as you can see in the
sample code). Create or get a Pen, configure it, then call one of the avail-
able setter methods (See the KDChart : : Abst ract Di agr am APl Refer-
ence about those methods).
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Once our attributes are configured and assigned, we just need to assign the Pie diagram
to our chart and conclude the implementation.

m chart. coordi nat ePl ane() - >r epl aceDi agran( di agram);

QvBoxLayout* | = new QvBoxLayout( this );
| ->addW dget ( &m chart );
setLayout( | );

We can apply the procedure above to any supported attributes for al the chart types.
The resulti of the code we have gone through can be seen in the following screenshot.
We also recommend you compile and run the exampl e related to this section and located
inthe exanpl es/ Pi e/ Par anet er s/ directory of your KD Chart installation.

Figure 4.22. Pie With Configured Attributes
o X PlsPacunsius SIEES

Tips and Tricks

In the next section we will be going through some examples that use interesting features
offered by the KD Chart 2 API. We go over the code and display a screenshot of the res-
ulting widget.

A Complete Pie Example

In the following implementation we want to be able to:

82



e Configure the Start position.

» Display aPie chart and shift between normal and 3D appearance.

» Explode one or several dlices and set a surrounding line around exploded sections

* Run an animation (exploding).

In the example below, we are using a KDChart: : Chart class and a homemade Ta-
bl eMbdel derived from QAbst r act Tabl eMobdel .

We recommend you consult the "TableModel" interface and implementation files loc-
ated inthe exanpl es/ t ool s/ directory of your KD Chart installation.

Let's concentrate on our Pie chart implementation and consult the files below. Other
needed files, like the ui, pro, grc, CSV and main.cpp, can be found in the exanpl es/
Pi e/ Advanced/ directory of your installation.

1

[ Rr KK K K KA KK AR A R KA KKK AR KA KA F AR KA KA I AR KK AR I AR IR F AR KA KA I AR KA I AR I AR A XK A * K

** Copyright (C) 2001-2012 Kl aral vdal ens Dat akonsult AB. Al rights reserved.

* %

5 ** This file is part of the KD Chart library.
* %
** Licensees holding valid commercial KD Chart |icenses may use this file in
** accordance with the KD Chart Commercial License Agreenment provided with
** the Software.
10 * %
* %
** This file may be distributed and/or nodified under the ternms of the
** GNU General Public License version 2 and version 3 as published by the

** Free Software Foundation and appearing in the file LI CENSE. GPL.txt included.

15 * %
** This file is provided AS IS with NO WARRANTY OF ANY KI ND, | NCLUDI NG THE
** WARRANTY OF DESI GN, MERCHANTABI LI TY AND FI TNESS FOR A PARTI CULAR PURPCSE.
* %
** Contact info@dab.comif any conditions of this |licensing are not

20 ** clear to you.

* %
HA KK KKK AR KK KKK AR KA KA KK AR AR K AR K XK AR KA KA F AR KA KA I AR KA F AR KA KA F Ak kA h kx|

#i f ndef MAI NW NDOW H
25 #define MAI NW NDOW H

#i ncl ude "ui _mai nwi ndow. h"
#i ncl ude <Tabl eMbdel . h>

30 QT_BEG N_NAVESPACE
class Qri ner;
QT_END_NAMESPACE
nanespace KDChart {

class Chart;

35 cl ass Pi eDi agram

cl ass Mai nW ndow : public QN dget, private U ::MinW ndow

40 s Q OBJECT

public:
Mai nW ndow( QW dget* parent = 0 );

45 private slots:

/] start position
voi d on_startPositionSB_val ueChanged( doubl e pos );
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voi d on_startPositionSL_val ueChanged( int pos );

50 /'l expl ode
voi d on_expl odeSubni t PB_cl i cked();
voi d on_ani mat eExpl osi onCB_t oggl ed( bool toggle );
voi d set Expl odeFactor( int columm, qreal value );

55 // ani mation
voi d sl ot Next Frane();

/1 3D
voi d on_t hreeDGB_t oggl ed( bool toggle );
60 voi d on_t hreeDFact or SB_val ueChanged( int factor );

private:
KDChart:: Chart* mchart;
Tabl eMbdel m nodel ;
65 KDChart : : Pi eDi agrant m pi e;
Qrlimer* mtinmer;

int mcurrentFactor;
int mcurrentDirection;
70 int mcurrentSlice;

b

#endi f /* MAI NW NDOWH */
75

In the code above, we bring up the KDChar t namespace, as usual, and declare our slots.
This allows the user configure line chart attributes manually from the GUI. As you can
see, we are using a KDChart:: Chart ( mchart ), a KDChart:: Pi eDi agram (
m _pi es ), and our home made Tabl eMbdel (m nodel ).

Note

Before displaying our Pie diagram we need to implicitely replace the de-
fault cartesian plane with aKDChar t : : Pol ar Coor di nat ePl ane.

[ Rr KK K K KK R KK AR AR KA KKK AR K AR I F AR KA KA I A KKK AR I AR IR I AR KK AR I AR KK AR I AR A AKXk

** Copyright (C) 2001-2012 Kl aral vdal ens Dat akonsult AB. Al rights reserved.

* %

5 ** This file is part of the KD Chart library.
* %
** Licensees holding valid commercial KD Chart |licenses may use this file in
** accordance with the KD Chart Commercial License Agreenent provided with
** the Software.
10 **
* %
** This file may be distributed and/or nodified under the terns of the
** GNU General Public License version 2 and version 3 as published by the
** Free Software Foundation and appearing in the file LI CENSE. GPL.txt included.
15 * %
** This file is provided AS 1S with NO WARRANTY OF ANY KI ND, | NCLUDI NG THE
** WARRANTY OF DESI GN, MERCHANTABI LI TY AND FI TNESS FOR A PARTI CULAR PURPCSE.
* %
** Contact info@dab.comif any conditions of this |icensing are not
20 ** clear to you.

* %
EA KK KKK AR KA KA KK AR I K I KKK AR KA X KA KA KK AR I F A KK XK AR K AR KA F AR KA KA I ARk Ak kx|

#i ncl ude "mai nwi ndow. h"
25
#i ncl ude <KDChart Chart >



#i ncl ude <KDChart Pi eDi agr an>

#i ncl ude <KDChart Pi eAttri butes>

#i ncl ude <KDChart ThreeDPi eAttri but es>
30

#i ncl ude <QDebug>

#i ncl ude <QTi mer >

usi ng namespace KDChart;
35
Mai nW ndow: : Mai nW ndow( QW dget* parent )
QW dget ( parent ),
m current Factor( 0 ),
mecurrentDirection( 1),
40 mcurrentSlice( 0 )

setupUi ( this );

(HBoxLayout * chartLayout = new QHBoxLayout ( chartFranme );
45 m chart = new Chart();

m chart - >set G obal Leadi ngLeft( 5 );

m chart - >set @ obal Leadi ngRi ght( 5 );

chart Layout - >addW dget ( m chart );

hSBar - >set Vi si bl e( fal se );
50 vSBar - >set Visi bl e( false );

m nodel . | oadFronCSV( ":/data" );
expl odeDat aset SB- >set Maxi mun{ m nodel . col umCount () - 1 );

55 /] Set up the diagram
Pol ar Coor di nat ePl ane* pol ar Pl ane = new Pol ar Coor di nat ePl ane( m chart );
m chart - >r epl aceCoor di nat ePl ane( pol ar Pl ane );
m pi e = new Pi eDi agran();
m_pi e- >set Mbdel ( &m | model ;
60 m _chart - >coor di nat ePl ane() - >r epl aceDi agran( mpie );

mtimer = new Qlinmer( this );
connect( mtimer, SIGNAL( timeout() ), this, SLOT( slotNextFrane() ) );
}
65
voi d Mai nW ndow. : on_st art Posi ti onSB_val ueChanged( doubl e pos )

const int intValue = static_cast<int>( pos );
start Posi tionSL->bl ockSi gnal s( true );
70 start PositionSL->set Val ue( intValue );
start Posi ti onSL- >bl ockSi gnal s( false );
st ati c_cast <Pol ar Coor di nat ePl ane*>( m chart - >coor di nat ePl ane()
)->set StartPosition( pos );
m chart - >updat e() ;
75 }

voi d Mai nW ndow: : on_st art Posi ti onSL_val ueChanged( int pos )

greal qgreal Value = static_cast<qreal >( pos );
80 start Posi ti onSB- >bl ockSi gnal s( true );
start Posi ti onSB- >set Val ue( greal Value );
st art Posi ti onSB- >bl ockSi gnal s( fal se );
static_cast <Pol ar Coor di nat ePl ane*>( m chart - >coor di nat ePl ane()
)->set StartPosition( pos );
85 ) m chart - >updat e() ;

voi d Mai nW ndow: : on_expl odeSubni t PB_cl i cked()

90 set Expl odeFact or ( expl odeDat aset SB- >val ue(), expl odeFact or SB->val ue() );
m chart - >update();

voi d Mai nW ndow: : set Expl odeFactor( int columm, qreal value )

95 {
/1 Not e:
/1 We use the per-columm getter nmethod here, it will fall back
/] automatically to return the global (or even the default) settings.
PieAttributes attrs( mpie->pieAttributes( colum ) );

100 attrs. set Expl odeFactor ( val ue );
m pi e->set PieAttributes( colum, attrs );
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m chart - >updat e() ;

105 voi d Mai nW ndow: : on_ani mat eExpl osi onCB_t oggl ed( bool toggle )

if( toggle )
mtimer->start( 100 );
el se
110 m timer->stop();
}
voi d Mai nW ndow: : sl ot Next Franme()
115 mcurrent Factor += ( 1 * mcurrentDirection );
f( mcurrentFactor == 0 || mcurrentFactor == 5 )
mcurrentDirection = -mcurrentDi rection;
if( mcurrentFactor == 0 ) {
120 set Expl odeFactor ( mcurrentSlice, 0.0 );

m current Sl i ce++;
if( mcurrentSlice >= mnodel.col umCount () )
mcurrentSlice = 0;

}
125
set Expl odeFact or (
m currentSlice,
static cast<qrea| >( mcurrentFactor ) / 10.0 );
m chart - >updat e() ;
130 }

voi d Mai nW ndow: : on_t hr eeDGB_t oggl ed( bool toggle )
{

/1 note: We use the global getter nethod here, it will fall back
135 /1 automatically to return the default settings.

ThreeDPi eAttributes attrs( mpie->threeDPi eAttributes() );

attrs. set Enabl ed( toggle );

attrs. set Dept h( threeDFact or SB->val ue() );

m pi e->set ThreeDPi eAttributes( attrs );
140 ) m chart - >update();

voi d Mai nW ndow: : on_t hr eeDFact or SB_val ueChanged( int factor )

145 /1 note: We use the global getter nethod here, it will fall back
/1 automatically to return the default settings.
ThreeDPi eAttributes attrs( mpie->threeDPi eAttributes() );
attrs. set Enabl ed( threeDGB->i sChecked() );
attrs.setDepth( factor );
150 m pi e- >set ThreeDPi eAttributes( attrs );
m chart - >updat e() ;

155

First, we add our chart to the layout as we would any other Qt widget. Then we load the
data to be display into our model and assign the model to our pie diagram. We also want
to set up aQTi ner to run our animation. Finally, we assign the diagram to our chart.

d-liBoxLayout* chart Layout = new QHBoxLayout( chartFrame );

m chart = new Chart();

chart Layout - >addW dget ( m chart );

m nodel . | oadFronCSV( ":/data" );

/1 Set up the plane

Pol ar Coor di nat ePl ane* pol ar Pl ane = new Pol ar Coor di nat ePl ane( m chart );
m chart - >r epl aceCoor di nat ePl ane( pol ar Pl ane );

// Set up the diagram

86



m pi e = new Li neD agran();
m _pi e- >set Mbdel ( &m nodel );
m chart - >coor di nat ePl ane() - >repl aceDi agram( mpie );

/] Instantiate the tiner
Qlinmer *timer = new QTinmer( this );
connect (timer, SIGNAL( timeout() ), this, SLOT( slot_NextFrame() ) );

The user should be able to change the start position from the GUI. This can be imple-
mented by using KDChart: : Pi eAttri but es, as shown below, and then updating the
view.

Pi eAttri butes pa( mpie->pieAttributes() );
pa.set StartPosition( pos );

m pi e->set Pi eAttributes( pa );

m chart - >updat e() ;

We want the user to be able to shift between the 3D-mode display and the standard dis-
play from the GUI.

/1 note: We use the global getter nethod here, it will fall back
// automatically to return the default settings.

ThreeDPi eAttri butes tda( mpie->threeDPi eAttributes() );

tda. set Enabl ed( toggle );

tda. set Dept h( t hreeDFact or SB- >val ue() );

m _pi e->set ThreeDPi eAttributes( tda );

m chart - >updat e() ;

We want the user to be able to explode one or several slices (datasets). We also want to
allow the user to configure the exploding factor. We implement this by configuring our
pie attributes and assigning them by dataset to the diagram, as shown below.

/1 note: We use the per-columm getter nethod here, it will fall back
// autonmtically to return the global (or even the default) settings.
Pi eAttributes pa( mpie->pieAttributes( colum ) );

pa. set Expl odeFact or ( val ue );

m pi e->set Pi eAttributes( colum, pa );

hi_i:hart— >updat e() ;

We can use the same procedure to run our animation. To learn more about coding the
animation, which is more related to Qt programming, consult exanpl es/
Pi e/ Advanced/ mai nwi ndow. cpp.

Y ou can compile and run this example from the exanpl es/ Pi e/ Advanced/ directory
in your KD Chart installation. The figure below shows the widget we created in the
code example.

Figure4.23. A Full featured Pie Chart
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Polar Charts

Polar charts get their name from displaying "polar coordinates' instead of Cartesian co-
ordinates. They usethe KDChart : : Pol ar Coor di nat ePl ane.

To instantiate a polar chart you can call the KDChart : : W dget function with set -
Type(W dget : : Pol ar), or you can create a KDChart : : Pol ar Di agr am object and
assign it to your KDChart : : Chart by calling itsr epl aceDi agr an{) method.

A Simple Polar Chart

Compile and run the example file in exanpl es/ Pol ar/ Si npl e/ to see anormal polar
chart (as shown below).

Figure4.24. A Normal Polar Chart
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Polar Attributes

In addition to using the generic classes KDChart : : Dat aVal ueAttri but es and KD-
Chart::MarkerAttributes (available to al diagram types supported by
KD Chat 2), the following setter methods are provided by the KD
Chart:: Pol ar Di agramn

set Rot at eGi rcul ar Label s( bool ) determines whether circular |abels are ro-
tated automatically or not. If set, the labels' base lines will be adjusted in reference
to thecircular grid lines.

set Cl oseDat aset s( bool ) may be used to close each of the data series by con-
necting the last pointsto thier respective start points.

The KDChart : : Pol ar Coor di nat ePl ane provides an additional means of configura-
tion that may make sense for your polar chart:

setStartPosition( qreal ) specifiesthe Position of the Zero degrees value
and thus the rotation of your grid.

setGidAttributes( bool circular ) setsthe attributesto be used for grid
linesdrawn in acircular direction (or in sagittal direction, resp.).

For example, to hide the circular grid lines, you would do this:
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KDChar t : : Pol ar Coor di nat ePl ane* pl ane =
static_cast< Pol ar Coor di nat ePl ane* >( mchart->coordi nat ePl ane() );

KDChart:: GidAttributes attrs( plane->gridAttributes( true ) );
attrs.setGidVisible( false );
pl ane->set GridAttributes( true, attrs );

These additional example files demonstrate the methods described above: exanpl es/ Po-
| ar/ Advanced/ and exanpl es/ Pol ar/ Par anet ers/ .

Q Tip
Currently only normalized polar charts can be shown. All values advance
by the same number of polar degrees and there is no way to specify a data
cell'sangle individually. While thisis ideal for some situations, its not pos-
sible to display true world map data since you can not specify each cell's
rotation angle. Transforming your coordinates to the Cartesian system and
using a Point Chart may be a solution in such cases.

Ternary Coordinate Plane

KD Chart supports ternary charts and therefore has an appropriate coordinate plane.
Thisclassisthe KDChart : : Ter nar yCoor di nat ePl ane.

The idea of aternary chart isto plot triple values on atriangle. Triple values are repres-
ented by three floating point values totalling the fixed sum 1.0. Each plotted dataset
needs three columns in the model.

Figure4.25. A Simple Ternary Chart

90



Tip
KD Chart uses the first two values to calculate the third. If the sum of the

first two columns is already greater than 1.0, the data triple is considered
invalid and disregarded.

This section describes the chart types that can be added to aternary coordinate plane.

To use the diagram, create an instance of KDChart: : Ter nar yCoor di nat ePl ane.
Then you can make KD Chat wuse it by  «cdling KD
Chart:: Chart::repl aceCoordi nat ePl ane() and adding the diagram to it.

Ternary Line Charts
A ternary line chart connects all the points of each dataset with aline.

The following code example explains how to work with it:

KDChart:: Chart chart;
/1 replace the default (cartesian) coordinate plane with a ternary one
KDChart : : Ter nar yCoor di nat ePl ane* ternaryPl ane
= new KDChart:: Ter nar yCoor di nat ePl ane;
chart.repl aceCoordi nat ePl ane( ternaryPl ane );
/1 meke a ternary |ine diagram
KDChart : : Ter nar yLi neDi agran* di agram = new KDChart: : Ter naryLi neDi agr am
/1 and replace the default diagramwith it
t er nar yPl ane- >r epl aceDi agran{ di agram);

chart.show);

What's next
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For our diagram to be useful, we need to be able to display its axis. That will be the sub-
ject of our next chapter.
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Chapter 5. Axes

Axes are implemented at different levels in the KD Chart 2 API. KD Chart uses KD-
Chart:: Cartesi anAxi s and KDChart : : Ter nar yAxi s. Both are derived from their
common base class: KDChart : : Abst ract Axi s.

The user may specify his own set of strings to use as Axis labels with the KD-
Chart:: Abstract Axi s: : set Label s() method.

Note

Labels specified via setLabels take precedence/ If a non-empty list is
passed, KD Chart will use these strings as axis labels instead of calculating
them. By passing an empty QStringList, you reset it to the default beha-
viour.

For convenience, we can also specify short labels in our own set of strings. These can be
used as axis labels if normal labels ae too long. Use KD
Chart:: Abstract Axi s::set ShortLabel s( const QStringList ).

General text attributes for axis values and labels may aso be configured. This way, the
labels of all of your axes, in al of your diagrams (within the Chart), can be drawn in a
default font size.

The setters and getters, for axis labels and their text attributes, are implemented in the
axisbase classKDChart : : Abst r act Axi s. For an in depth look, we recommend study-
ing the KDChart : : Abst ract Axi s APl Reference.

Tip

If you set a smaller number of strings than the number of labels drawn at
this axis, KD Chart will iterate over the list, repeating the strings, until all
labels are drawn.

For example, you could specify the seven days of the week as abscissa la-
bels. Then those labels could be repeatedly used.

Cartesian Axis

The class KDChart: : Cartesi anAxi s is used along with displayed diagrams in a
cartesian coordinate plane and it contains the setters and getters related to the axis spe-
cificsto those chart types.

It allows the user to set and retrieve the axis position (top, bottom, left or right) or its

type (abscissa, ordinate). You may also assign or retrieve a title and its text attributes.
That is where the axis are painted.
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The setters and getters for specific cartesian features are implemented in KD-
Chart:: Cartesi anAxis.

Ternary AXis

Use the KDChart : : Ter nar yAxi s class for diagrams displayed in a ternary coordinate
plane.

Since ternary diagrams are not rectangular but triangular, ternary axes can be added at
three different positions relative to the diagram: South, East and West.

How to configure Cartesian Axes

To add axis to a catesan diagram, we need to use the KD
Chart:: Abstract Cartesi anDi agram : addAxi s() method. The diagram takes
ownership of the axis and will deleteit by itself.

To gain back ownership (e.g. for assigning the axis to another diagram) use the KD-
Chart:: Abstract Di agram :t akeAxi s() method before caling addAxis on the
other diagram.

Note
KDChart: : Abst ract Di agram : t akeAxi s() removes the axis from the

diagram without deleting it. The diagram no longer owns the axis; so it is
the caller's responsibility to delete the axis.

Cartesian Axes Sample

Let's look at the following lines of code based on the Si npl e W dget we have be
working with above (see Chapter 3, Basic steps. Create a Chart - Section , “Widget Ex-
ample’ ). In this example, we will demonstrate how to add an X axis, and a 'Y axis, to
your diagram. We will also set the Axistitlesin aKDChart : : W dget .

First, include the appropriate headers and bring in the KDChar t namespace:

#i ncl ude <QApplication>

#i ncl ude <KDChart W dget >

#i ncl ude <KDChart Li neDi agr an>
#i ncl ude <KDChart Cart esi anAxi s>

usi ng namespace KDChart;
We need to include KDChar t Li neDi agr amso that we can add the axis (as we will see
later on).

int main( int argc, char** argv ) {
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QAppl i cation app( argc, argv );

W dget wi dget;

/] our Wdget can be configured

/] as any Q¢ W dget

wi dget . resi ze( 600, 600 );

/] store the data and assign it
QVect or < doubl e > vecO, vecl;

vecO << 5 << 1 << 3 << 4 << 1;

vecl << 3 << 6 << 2 << 4 << §;

vec2 << 0 << 7 << 1 << 2 << 1

wi dget . set Dat aset ( 0, vecO, "vec0" )
wi dget . set Dataset ( 1, vecl, "vecl" )
wi dget . set Dat aset ( 2, vec2, "vec2" )

Note

We don't need to change the default chart type (Line Chart) by calling the
KDChart:: W dget: : set Type() method.

Now, let's create our axes. Position them and set their titles:

CartesianAxi s *xXAXi s new Cartesi anAxi s( widget.lineDi agran() );
CartesianAxis *yAXis new Cartesi anAxi s(wi dget.lineD agran() );
XAXi s->set Posi tion( CartesianAxis::Bottom);

yAXi s- >set Posi ti on( CartesianAxis::Left );

XAXi s->set Titl eText ( "Abscissa bottom position" );

yAxi s->setTitl eText( "Ordinate |left position" );

And add them to our diagram (which will take the ownership):

wi dget . | i neDi agran() - >addAxi s( xXAxis );
li

wi dget . | i neDi agram( ) - >addAxi s( yAxis ):

Finally, we conclude our small example:
wi dget . show() ;

return app.exec();

See the screenshot below for the resulting chart:
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Figure5.1. A Simple Widget With Axis
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This example may be compiled and run from the following location of your KD Chart
installation: exanpl es/ Axi s/ W dget /

In Section , “Tips’, we will present you a more elaborate example that uses KD-
Chart:: Chart. We will configure our axis title text attributes as well as create our
own labels (and their shortened version).

Tips

In this section, we want to give you some examples showing interesting features offered
by the KD Chart 2 API. We will study some code and show a screenshot of the resulting
widget.

Axis Example

In the following implementation we want to be able to:

* Add axes at different positions.

e Settheaxistitle and configure their text attributes.
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» Useour own labels and their shortened versions.

» Configure our labels text attributes.

In the example below, we are using a KDChart: : Chart class and a homemade Ta-
bl eMbdel (for convenience). It is derived from QAbst r act Tabl eModel .

We recommend consulting the "TableModel" interface and implementation files that are
located inthe exanpl es/ t ool s/ directory of your KD Chart installation.

Let's concentrate on our diagram _with_ axis implementation for now. Consult the fol-
lowing files below. Other needed files, like the ui, pro, grc, CSV and main.cpp files, can
bereferred to in the exanpl es/ Axi s/ Chart/ directory of your installation.

1

[ Rr KK K K KA KK AR A R KA KKK AR KA KA F AR KA KA I AR KK AR I AR IR F AR KA KA I AR KA I AR I AR A XK A * K

** Copyright (C) 2001-2012 Kl aral vdal ens Dat akonsult AB. Al rights reserved.

* %

5 ** This file is part of the KD Chart library.
* %
** Licensees holding valid commercial KD Chart |icenses may use this file in
** accordance with the KD Chart Commercial License Agreenment provided with
** the Software.
10 **
* %
** This file may be distributed and/or nodified under the ternms of the
** GNU General Public License version 2 and version 3 as published by the
** Free Software Foundation and appearing in the file LI CENSE. GPL.txt included.
15 * %
** This file is provided AS IS with NO WARRANTY OF ANY KI ND, | NCLUDI NG THE
** WARRANTY OF DESI GN, MERCHANTABI LI TY AND FI TNESS FOR A PARTI CULAR PURPCSE.
* %
** Contact info@dab.comif any conditions of this |licensing are not
20 ** clear to you.

* %
HA KKK KK A KKK I KK AR KA I I KK AR AR KA X KA KA KK AR I F A KK XK AR K AR KA F AR KRR I F ARk Ak kx|

#i f ndef MAI NW NDOW H
25 #define MAI NW NDOW H

#i ncl ude "ui _mai nwi ndow. h"
#i ncl ude <Tabl eMbdel . h>

30 nanespace KDChart {

class Chart;
cl ass Bar Di agram

35 class Mai nWndow : public QAN dget, private U :: M nW ndow

Q OBJECT
public:
40 Mai nW ndow( QN dget* parent = 0 );
private:
KDChart:: Chart* mchart;
45 Tabl eModel m nodel ;

KDChart: : Bar Di agrant m | i nes;
IE

50 #endif /* MAI NW NDOWH */
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In the above code, we bring up the KDChart namespace, as usual. As you can see, we
areusing akKDChart : : Chart object (m chart ), aKDChart: : Li neDi agr amobject (
m | i nes ), and our home made Tabl eMbdel ( m nodel ).
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#i ncl ude "mai nwi ndow. h"

#i ncl ude <KDChart Chart >

#i ncl ude <KDChart Bar Di agr an>

#i ncl ude <KDChart Text Attri butes>
#i ncl ude <KDChart Rul er Attri butes>
#i ncl ude <KDChart FranmeAttri butes>

usi ng nanespace KDChart;

Mai nW ndow: : Mai nW nd?w( QW dget * parent )

{

/1

QW dget ( parent
setupUi ( this );

(HBoxLayout * chart Layout = new QHBoxLayout ( chartFrame );
m chart = new Chart();

m chart - >set d obal Leadi ng( 10, 10, 10, 10 );

chart Layout - >addW dget ( m chart );

hSBar - >set Vi si bl e( fal se );

vSBar - >set Vi si bl e( false );

m nodel . | oadFronCSV( ":/data" );

/1 Set up the diagram
m | ines = new BarDi agran();
m_| i nes- >set Mbdel ( &m nodel );

/] create and position axis

CartesianAxi s *topAxis = new Cartesi anAxi s(
CartesianAxis *left Axis = new Cartesi anAxis ( m|
Rul erAttributes rulerAttr = topAxis->rulerAttrib
rul erAttr.setTi ckMarkPen( 0.9999999, QPen( Q::r
rulerAttr. setTi ckMarkPen( 2.0, QPen( Q::green )
rulerAttr. setTi ckMarkPen( 3.0, QPen( Q::blue ) )
rul erAttr. set ShowM nor Ti ckMar ks(true);

//rul erAttr.set Showvaj or Ti ckMar ks(f al se);

t opAxi s->set Rul er Attributes( rulerAttr );
CartesianAxis *right Axis = new CartesianAxis ( mlines );
CartesianAxis *bottomAxis = new CartesianAxis ( mlines );
t opAxi s- >set Position ( CartesianAxis::Top );

| ef t Axi s->setPosition ( CartesianAxis::Left );

ri ght Axi s->setPosition ( CartesianAxis::R ght );

bot t omAXi s- >set Position ( CartesianAxis::Bottom);

set the margin that shoul d be used between the displayed |abels and the ticks to zero
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#if 0
Rul erAttributes ra = bottomAxis->rulerAttributes();
ra. set Label Mar gi n(0);
bot t omAxi s->set Rul erAttributes( ra );

#endi f

//fshowa red frame around the bottom axis

#i
FranmeAttri butes fa( bottomAxi s->franeAttributes() );
fa.setPen( QPen(@Brush(QCol or ("#ff0000")),1.0) );
fa.setVisible( true );
bot t omAXi s- >set FranmeAttri butes( fa );

#endi f

/] set axis titl
t OpAxi s->set Ti tl
left Axi s->setTit
ri ght Axi s->setTitleText ( “right Odinate: default settings" );
tTitl eText ( "Abscissa Botton );

tleSize(1.1);

tl eSpace(. 4);

bot t omAXi s- >se
t opAXi s- >set Ti
t opAXxi s- >set Ti

es
e
leText ( "left Odinate: fonts configured" );
t
i
e

i
Ti
|
|

/] configure titles text attributes

Text Attri butes taTop ( tOpAXIS >titleTextAttributes () );
taTop. setPen( QPen( Q::red ) );

t OpAXi s- >set Titl eText At tri but es ( taTop );

TextAttributes taLeft ( leftAxis->titleTextAttributes () );
taLeft.setRotation( 180 );

Measure ne( talLeft.fontSi ze() );

me. set Val ue( me.value() * 0.8 );

taLeft.setFontSize( nme );

// Set the following to 1, to hide the left axis title

// - no matter if atitle text is set or not
#if 0

talLeft.setVisible( false );
#endi f

left AXi s->setTitleTextAttributes ( talLeft );

Text Attributes taBottom( bottorTAxi s->titleTextAttributes () );
taBottom setPen( QPen( Q::blue ) );
bot t omAxi s- >set Ti t | eText At tri but es ( taBottom);

/] configure |abels text attributes

Text Attributes talLabel s( topri s->textAttributes() );
talLabel s. setPen( QPen( Q::darkGeen ) );

talLabel s. set Rotation( 90 );

t OpAXxi s- >set Text Att ri but es( talLabel s );

| ef t Axi s->set Text Attributes( talLabels )

bot t omAXi s- >set Text Attri butes( talLabels );

/Il Set the following to O, to see the default Abscissa |abels
/'l (== X headers, as read fromthe data file)

#if 1
/1 configure | abels and their shortened versions
QStringlLi st daysOf Week;
daysOrWek << "M O N D A Y' << "Tuesday" << "Wednesday"
<< "Thursday" << "Friday" ;
t opAXi s- >set Label s( daysOf Week ) ;
QStringLi st short Days;
short Days << "I\/D\l' << "Tue" << "Wed"
<< "Thu" << "Fri"
t opAxi s- >set Short Label s( short Days );
QStringLi st bottonlLabel s;
bott omLabel s << "Team A" << "Team B" << "Team C';
bot t omAxi s- >set Label s( bottonlabel s );
QStringLi st shortBottonlabel s;
short Bott onLabel s << "A" << "B";
bot t omAXi s- >set Short Label s( shortBottonlabels );
#endi f
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145

/1 add axis
m | i nes- >addAxi s( t opAx | ),
m | i nes->addAxi s( leftAxis );
m | i nes->addAxi s( rightAxis );
150 m_| i nes->addAxi s( bottomAxis );
/] assign diagramto chart view
m chart - >coor di nat ePl ane() - >repl aceDi agram( mlines );
}
155

First, we add our chart to the layout, just like we would for any other Qt widget. Then
we |load the data-to-be-displayed into our model and assign the model to our diagram.

(HBoxLayout * chart Layout = new QHBoxLayout ( chartFrane );
m chart = new Chart();

chart Layout - >addW dget ( m chart );

hSBar - >set Vi si bl e( fal se );

vSBar - >set Visi bl e( false );

m nodel . | oadFronCSV( ":/data" );

/1 Set up the diagram
m |ines = new LineDi agramn();
m_| i nes- >set Mobdel ( &m nodel );

We want to display three axes. One positioned at the top, left and bottom of our dia-
gram. Thisis straight forward:

Cartesi anAxi s *topAxis = new Cartesi anAxis( mlines );
CartesianAxis *left Axis = new Cartesi anAxis( mlines );
CartesianAxi s *bottomAxis = new Cartesi anAxis( mlines );
t opAxi s- >set Posi ti on( CartesianAxis::Top );

| ef t AXi s->set Position( CartesianAxis::Left );

bot t omAxi s- >set Posi tion( CartesianAxis::Bottom);

In the above code, we declare  our axes and use KD
Chart:: Cartesi anAxi s::set Position() togivetheir location.

Let's now define the title text for each of those axis:

fbbei s->setTitl eText ( "Absci ssa color configured top position" );
| eft AXi s->setTitleText( "Ordinate font configured" );
bott omAxi s->set Tit| eText ( "Absci ssa Bottoni );

setTitleText() and setTitleTextAttributes() are provided by in KD
Chart:: Cartesi anAxi s class. For details, see the API Reference.

This next example demonstrates how to configure the text for the title and the labels.
We want to have a different configuration for each axistitle as well as unique configura-
tions for each the labels. This process is the same for configuring any type attributes. It
can be done as follows:
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Create an attribute object, configure it and assign it.

/] configure titles text attributes

Text Attributes taTop( topAxis->titleTextAttributes() );
/1 color configuration

taTop. setPen( QPen( Q::red ) );

/] assign to the axis

t opAxi s->set Titl eText Attri butes( taTop );

TextAttributes talLeft( leftAxis->titleTextAttributes() );
/1 Font configuration

Measure me( taleft.fontSize() );

nme. set Val ue( me.value() * 1.5 );

talLeft.setFontSize( nme );

left AXi s->setTitl eTextAttributes( taLeft );

Text Attri butes taBotton( bottorrAxis->titIeTextAttributes() )
taBottom set Pen( QPen( Q::blue ) );
bot t omAXi s- >setT|t|eTextAttr|butes( taBottom);

configure |abels text attributes by nmodifying the
current settings valid for the bottom axis
Not e:
By default KD Chart is using the sane text attributes
for all of its axes, so it does not matter which
axis we are asking in the followi ng |line of code here.
Text Attributes talLabel s( bottomAxis->textAttributes() );
talLabel s. set Pen( QPen( Q::darkGeen ) );
t OpAXi s- >set Text Attri butes( talLabels );
| ef t AXi s->set Text Attri butes( talLabels );
bot t omAXi s- >set Text Attri butes( talLabels );

Il
/1
/1
/1
Il
11

We want the top and bottom axis to display different types of labels. We also want to
ensure those labels will be shortened in case the normal labels are too long ( see set-
ShortLabels() ).

/1 configure | abels and their shortened versions
QStringlLi st daysOf Week;

daysOf Week << "Monday" << "Tuesday" << "Wdnesday"
<< "Thursday" << "Friday" ;

t opAxi s- >set Label s( daysOf Week ) ;

QStringLi st short Days;

shortDays << "l\/bn" << "Tue" << "Wed"
<< "Thu" << "Fri"

t opAXi s- >set Short Label s( shortDays );

@QStringLi st bottonlLabel s;

bottorrLabeI s << "Day 1" << "Day 2" << "Day 3"
"Day 4" << "Day 5"

bottorrAX| s- >set Label s( bott onLabel s );

QStringLi st shortBottonlabel s;

short Bott onLabel s << "D1" << "D2" << "D3"

<< "D4" << "DB5":

bot t omAxi s- >set Short Label s( shortBottonlLabels );

Note

Labels specified via setLabels take precedence. If a non-empty list is
passed, KD Chart will use those strings as axis labels instead of calculating
them.
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Finally, the last step is to assign our axis to the diagram and then the diagram to the
chart view.

nes- >addAxi s( topAxis );
nes- >addAxi s( leftAxis );

/] add axis
i
i
i nes->addAxi s( bottomAxis );

m |
m |
m |

/] assign diagramto chart view
m chart - >coor di nat ePl ane() - >repl aceDi agram( m.lines );

This example may be compiled and run from the exanpl es/ Axi s/ Chart/ directory in
your KD Chart installation. We recommend checking it out. The resulting widget from
the above code is shown in the figure below.

Figure5.2. Axiswith configured Labelsand Titles
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Several ready-to-run examples related to axes are available in exanpl es/ Axi s/ . We
recommend running them all and reviewing their implementation.

Note

To replace the default tick marks / 1abels (and have your own texts shown
at your own positions), use Cart esi anAxi s: : set Annot ati ons() as
shown in this piece of code:

QVap< doubl e, QString > ordi nat eAnnot ati ons;

ordi nateAnnotations[ 3.3 ] = "three point three";
ordi nateAnnotations[ 7.5 ] = "seven and a half";
ordi nat eAnnotations[ 16.0 ] = "sixteen";

ordi nat eAnnotations[ -8 ] = "nminus eight";

yAXi s- >set Annot ati ons( ordi nat eAnnot ations );
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Chapter 6. Legends

L egends can be drawn for all kinds of diagrams. They are drawn at the chart level (in re-
lation to diagram level). Y ou can have more than one legend per chart. To add alegend
to a chat or widget view, use KDChart::Chart::addLegend() or KD
Chart::Wdget::addLegend()

Note

Legend is different from other classes of KD Chart as it can be displayed
outside of the Chart's area. If you want to, you can embed the legend into
your own widget or into part of alarger grid, which then may be inserted
into a chart.

However, please note, if you are displaying the legend inside of the chart
(which is probably true for most cases), you have to cal KD
Chart::Chart::addLegend().

Lets go through the main configuration features offered by KDChart: : Legend. Of
course, we recommend consulting the APl Reference, as well as the documentation for
KDChart:: Chart and KDChart:: W dget, to fill out your understanding of how to
handle legends and how to configure the available parameters.

How to Configure

When adding a legend to a chat, we need to use the KD
Chart:: Chart::addLegend() method. The chart takes ownership of the legend and
takes care of the legend's removal. The methods for the KDChart: : Chart and KD-
Chart::Wdget classes are similar. So, for simplicity's sake, in the following para-
graphs we will only mention KDChart : : Chart .

Tip
You may want to use KDChart:: Chart repl aceLegend() which is

also available for convenience:
The old legend is deleted automatically. If its parameter is omitted, the

very first legend will be replaced. In case there was no legend yet, the new
legend will just be added.

If you want to reuse the old legend, call "takel egend" and "addLegend" instead of using
"replacel_egend”.

Note
KDChart:: Chart::takelLegend()removes the legend from the chart

103



without deleting it. The chart no longer owns the legend. It'sthe caller'sre-
sponsihility to delete the legend.

The main configurations elements for KDChar t : : Legend are:

* ReferenceArea: Specifies or retrieves the reference area for the font size of title text
and the font size of the item texts.

» Diagrams: Add, retrieve, replace or remove diagrams associated to the legends.
» Position, alignment and orientation are of course configurable.
e Show Lines: Paint lines between the different items of alegend.

» Attributesfor titles, markers and text can be set, aswell as thier colors and spacing.

Note
TheKDChart : : Posi ti on class defines positions using compass termino-

logy. You can specify one of nine pre-defined, logical points- much like
the way you would use a compass to navigate on a map.

Please consult the setter and getter methods available in the KDChart : : Legend inter-
face.

Legend Sample

Let's throw some light on the Legend features by taking a look at the following sample
code based on the same Si npl e W dget example we have been using in Chapter 3,
Basic steps: Create a Chart - Section , “Widget Example’. In the code, we'll demon-
strate how to add a Legend and position it in a chart Widget using a KDChart::Widget.

First include the appropriate headers and bring in the KDChar t namespace:

#i ncl ude <QAppli cation>

#i ncl ude <KDChart W dget >

#i ncl ude <KDChart Bar Di agr an>
#i ncl ude <KDChart Position>

usi ng namespace KDChart;

In this code, we want to display a bar chart, so we need to include KDChar t Bar Di a-
gr am Since we want to be able to position our legend within the widget view, we aso
include KDChar t Posi ti on.
int main( int argc, char** argv ) {
QAppl i cation app( argc, argv );

W dget wi dget ;
wi dget . resi ze( 600, 600 );
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Qvect or

vecO <<
<<
vecl <<
<<
vec2 <<
<<

wi dget .
wi dget .
wi dget .
wi dget .

We'll add
bels.

wi dget .
wi dget .
wi dget .
wi dget .
wi dget .
wi dget .
wi dget .

< doubl e > vec0O, vecl, vec2;

-5 << -4 << -3 << -2 << -1 << 0

1 << 2 << 3 << 4 << 5;

25 << 16 < 9 << 4 <1 << 0

1 << 4 << 9 << 16 << 25;

-125 << -64 << -27 << -8 << -1 << 0
1 << 8 << 27 << 64 << 125;

set Dat aset ( 0, vecO, "v0" );
set Dataset ( 1, vecl, "v1" );
set Dataset ( 2, vec2, "v2" );
set Type( Wdget::Bar );

Note

We need to change the chart type from the defaut (line charts) to the bar
diagram by calling the KDChar t : : W dget : : set Type() method.

our legend; set its position and orientation; then give it atitle and dataset |a

addLegend(Posi tion:: North);
firstLegend()->setOrientation( Q::Horizontal );
firstLegend()->setTitleText( "Bars Legend" );
firstLegend()->setText( 0, "Vector 1" );
firstLegend()->setText( 1, "Vector 2" );
firstLegend()->setText( 2, "Vector 3" );
firstLegend()->set ShowLi nes( true );

Notice how we call KDChart:: W dget::firstlegend() to get a pointer to our le-
gend object and how we set it up and configure it. We will see further on (in Section ,
“Tips") how to configure the elements (e.g Title text, markers, etc.).

Finally, we conclude our small application:

wi dget .

return

show() ;

app. exec();

See the screenshot below to view the resulting chart.

Figure6.1. A Widget with a simple Legend
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This example may be compiled and run from the following location of your KD Chart
installation: exanpl es/ Legends/ LegendSi npl e/ . We recommend doing so.

In Section , “Tips’, we will present a more elaborate example that uses KD-
Chart:: Chart wherewe set legend elements ( title, texts, markers, etc...).

Tips

In this section, we want to give you some examples that show how to use some of the
interesting features offered by the KD Chart 2 API. We will study some code and then
display a screenshot showing the resulting widget.

Before we go through the example, let's ook at avery simple chart implementation with
alegend. We will comment on each of the following blocks of code.

First, as always, we set up a model, declare our diagram, then assign the model to it.
Then we add the diagram to our chart (after including the relevant header files).

#i ncl ude <Qt Qui >

#i ncl ude <KDChart Chart>

#i ncl ude <KDChart Bar Di agr an®>

#i ncl ude <KDChartLegend>

#i ncl ude <KDChart Positi on>

#i ncl ude <KDChart Backgr oundAttri butes>
#i ncl ude <KDChart FraneAttributes>

usi ng nanespace KDChart;
class ChartWdget : public QW dget {

Q_OBJECT
public:
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explicit ChartWdget( QN dget* parent = 0 ) : QN dget( parent )
{

m nodel . i nsert Rows( 0, 2, Qwbdel | ndex() );
m nodel . i nsert Col ums( 0, 3, Qwbdel I ndex() );
for (int row=0; row< 3; ++row ) {
for ( int colum = 0; colum < 3; ++columm ) {
Qwbdel I ndex index = m nodel .index( row, colum, Qvbdel |l ndex() );
m nodel . set Dat a(i ndex, Qvariant( ( row+ 1) * colum ) );

}

Bar Di agr ant di agram = new Bar Di agr am
di agr am >set Model ( &m nodel );

m chart. coor di nat ePl ane() - >r epl aceDi agran( di agram);

We want to set the legend position as well as its background and frame attributes. That's
why we include those header files. It allows us to use the methods available in those
classes.

Now we'll add alegend and set it up (positions, orientations, etc...):

/] Add a |l egend and set it up

Legend* | egend = new Legend( diagram &mchart );
| egend- >set Posi ti on( Position::NorthEast );

| egend->set Al i gnment ( Qt:: AlignCenter );

| egend- >set ShowLi nes( fal se );

| egend->setTitleText( tr( "Bars" ) );

| egend->setOrientation( Q::Vertical );

m chart . addLegend( |egend );

The code above handles the attributes specific to alegend. The setters and getters for the
methods are implemented in the KDChar t : : Legend class. We recommend you consult
its APl Reference.

Set the Legend marker attributes. We want each dataset's marker to have its own marker
style.

/] Configure the itens narkers

Mar ker Attri butes | ma;

| ma. set Marker Styl e( Marker Attri butes:: Marker Di anond ) ;

| egend- >set Mar ker Attri butes( 0, Inma );

| ma. set Mar ker St yl e( Marker At tributes: ' MarkerGircle )
| egend- >set Marker Attributes( 1, lm );

As you can see, markers are assigned per dataset. To learn more about marker styles,
their methods and configurations consult the KDChart: : Marker Attri but es class
APl Reference.

Now let's configure our legend's text items:

/] Configure |abels for Legend' s itens
| egend- >set Text( 0, "Series 1" );
| egend->set Text( 1, "Series 2" );
| egend- >set Text ( 2, "Series 3" );

Each dataset can be assigned its own text and we can configure those text attributes. In
this example, we will change the text's pen color to demonstrate this feature (and also to
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make our legend nicer). We proceed as follows:

Text Attributes Ita;
Ita.setPen( QPen( Q::darkGay ) );
| egend- >set Text Attri butes( Ita );

Configuring and assigning text attributes is the same as configuring all other attribute
types. Create the text attribute object, configure it and assign it. In this case, we want to
assign it to our legend by using the method, KD-
Chart::Legend::setTextAttributes().

Tip

If we want to paint aline around our legend markers, we just need to con-
figure a pen and assign it to our legend by cdling KD
Chart::Legend::setPen(). See the following code sample for a
demonstration:

/] Configure a pen to surround

/] the markers with a border

QPen mar ker Pen;

mar ker Pen. set Col or ( Q¢ ::darkGay );

mar ker Pen. setWdth( 2 );

/1 Pending Mchel use datasetCount() here as soon
/] as it Is fixed

for (uint i =0; i < |legend->datasetCount(); i++ )
| egend- >set Pen( i, markerPen );
Note

Remember to call KDChart: : Legend: : dat aset Count () .This alows
you to retrieve the count of the dataset and simply loop through it.

To make the legend more readable, set awhite background inside the frame.

/1 Add a background to your |egend
BackgroundAttri butes ba;

ba. set Brush( Q::white );
ba.setVisible( true );

| egend- >set BackgroundAttri butes( ba );

As for all attribute settings, the code is straight forward. Just create the attribute object,
configure it and assign it. We recommend you have a look at the KD-
Chart:: BackgroundAttri but es class APl Reference.

Let us now configure our legend's frame:

FraneAttri butes fa;

fa.setPen( markerPen );
fa.setPadding( 5 );
fa.setVisible( true );

| egend- >set FranmeAttri butes( fa );
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Same procedure as above. Please note the set Vi si bl e() method is set to "true."
Changing it is necessary- as the default value hides those attributes.

Finally, we will to conclude our small application.

QvBoxLayout* | = new QvBoxLayout( this );
| - >addW dget ( &m chart );
set Layout ( | );

private:
Chart mchart;
St andar dl t emvbdel m nodel ;

1%

int main( int argc, char** argv ) {
QApplication app( argc, argv );

Chart W dget w,
w. show() ;

return app. exec();

}

#i ncl ude "mai n. noc"

The screenshot shows the chart resulting from the above code.

Figure6.2. Legend advanced example
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This ready-to-run example is available at the following location of your KD Chart in-
stallation: exanpl es/ Legends/ LegendAdvanced/ . We recommend you study its
code, compileit and runiit.

What's Next

You can also add headers and/or footers to your chart to make it more understandable.
In the next section, we will go through several features and configuration possibilities
available for "Headers and Footers' in KD Chart 2.
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Chapter 7. Header and Footers

Headers and footers can be added and configured in several ways. In this section, we
will go through the main features and methods. Ofcourse, we recommend you consult
the KDChart : : Header Foot er class APl Reference to learn more about its features
and methods.

How to Configure

To add a header or a footer to our chart, we need to use the KD
Chart:: Chart::addHeader Foot er () method. The chart takes ownership of the
header/footer and will take care of its removal. This method and the ones discussed in
the following paragraphs are similar for the methods of the KDChart : : W dget class.
To make this description simpler, we will only mention KDChart : : Chart.

Tip
You may also wish to use KDChart : : Chart repl aceHeader Foot er ()

(which isaso available for convenience):

The new header or footer (that you are using to replace the old one) must
not be zero. Otherwise, this method will not do anything. The second para-
meter of this method indicates the header or footer to-be-removed by the
new one. The old header or footer will be deleted automatically. If this
parameter is omitted, the very first header or footer will be replaced. If
there is no existing header or footer, a new one will be created and added
to the chart.

If you want to reuse the old header or footer, call takeHeaderFooter and addHeaderFoot-
er, instead of using replaceHeaderFooter.

Note
KDChart:: Chart: :t akeHeader Foot er () removes the header or footer

from the chart without deleting it. The chart no longer owns the header or
footer. It isthe caller's responsibility to deleteit.

The main configurations elements for KDChar t : : Header Foot er are:

* Type Either KDChart : : Header Foot er : : Header or KD-
Chart:: Header Foot er: : Foot er

e Position: Allow the user to define or retrieve the header or footer position using
compass terminology.
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e Text and text attributes: These may, ofcourse, also be configured, as we will seein
the following examples.

Note

The KDChart : : Posi ti on class defines positions using compass termino-
logy. When using this class, you can specify one of nine predefined, logic-
al points, similar to the way you would use a compass to navigate a map.
We recommend you consult its APl Reference.

Headers and Footers Code Sample

We will now take a closer look at headers and footers and their features by reading over
the following sample code based on the Si npl e W dget . This is the same widget we
have been using to demonstrate concepts in Chapter 3, Basic steps. Create a Chart -
Section , “Widget Example”. Through the following example, we will show you how to
add and position a header and a footer in a chart Widget using akDChart : : W dget .

First include the appropriate headers and bring in the KDChar t namespace:

#i ncl ude <QAppli cation>

#i ncl ude <KDChart W dget >

#i ncl ude <KDChart Bar Di agr an»
#i ncl ude <KDChart Position>

usi ng nanespace KDChart;

In this example we want to display a bar chart, so we need to include KDChar t Bar Di a-
gram In order to give alocation (position) to our header and our footer in the widget
view, we also have to include KDChar t Posi ti on.

int main( int argc, char** argv ) {
QApplication app( argc, argv );

W dget w dget;
wi dget . resi ze( 600, 600 );

Qvect or< doubl e > vecO, vecl, vec2;

vecO << -5 << -4 << -3 << -2 << -1 << 0
<< 1 << 2 << 3 << 4 << 5;

vecl << 25 << 16 < 9 << 4 << 1 << 0
<< 1 << 4 << 9 << 16 << 25;

vec2 << -125 << -64 << -27 << -8 << -1 << 0
<< 1 << 8 << 27 << 64 << 125;

wi dget . set Dat aset ( 0, vecO, "v0" );
wi dget . set Dataset( 1, vecl, "v1" );
wi dget . set Dat aset ( 2, vec2, "v2" );
wi dget . set Type( Wdget::Bar );

Note

We need to change the chart type from the default (Line Chart) to the Bar
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type. To do this, call the KDChart : : W dget : : set Type() method.

Now lets add our header and footer. Set its position and its text:

wi dget . addHeader Footer ( "A default Header - North",

Header Foot er: : Header, Position::North );
wi dget . addHeader Footer ( "A default Footer - South",

Header Foot er: : Footer, Position::South );

As you can see the code, this is pretty straight forward. We just need to call KD-
Chart:: Wdget: : addHeader Foot er (), passing the text, type and position we want
toassigntoit.

Finally, we conclude the application:
wi dget . show() ;

return app.exec();

See the screenshot below for the resulting chart.

Figure7.1. A Widget with a header and a footer

1
L3
x

A default Header - North

A default Footer - South

This example can be compiled and run from the following location of your KD Chart in-
stallation: exanpl es/ Header sFoot er s/ Header sFoot er sSi npl e/ .
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In Section, “Tips’, we will present you with amore elaborate example, setting up head-
ers and footers (texts, background, frame etc...), with KDChar t : : Chart.

Tips

In this section, we want to give you some examples of how to use interesting features
offered by the KD Chart 2 API. We will study code and display a screenshot showing
the resulting widget.

Before we go through this example, let's study a very simple chart implementation with
a configured header by looking at the following lines of code which we will comment.

First, and as we aways do, we set up amodel, declare our diagram, and assign the mod-
el toit . Add the diagram to the chart after including the relevant header files.

#i ncl ude <Qt Qui >

#i ncl ude <KDChart Chart >

#i ncl ude <KDChart Bar Di agr an>

#i ncl ude <KDChart Header Foot er >

#i ncl ude <KDChart Positi on>

#i ncl ude <KDChart Backgr oundAttri butes>
#i ncl ude <KDChart FranmeAttri butes>

usi ng nanespace KDChart;

class ChartWdget : public QW dget {

Q OBJECT

public:
explicit ChartWdget( QN dget* parent = 0 )
. QW dget( parent )
{

m_nodel . i nsert Rows( 0, 2, QWbdel | ndex() )

m_nodel . i nsert Col urms( 0, 3, Qwbdell ndex() )

for (int row=0; row< 3; ++row ) {
for ( int colum = 0; colum < 3; ++colum ) {
Qwvbdel I ndex i ndex = m nodel .index( row, colum, Qvbdellndex() );
in_rmdel .setData(index, Quariant( ( row+ 1) * colum) );

}

Bar Di agr ant di agram = new Bar Di agr am
di agr am >set Model ( &m nodel );

m chart . coordi nat ePl ane() - >r epl aceDi agr an{ di agr an) ;

We need to configure the header position as well as the text, background and frame at-
tributes. We need to include the header files related to those attributes. That will allow
us to use the methods available in these classes.

Now we add our header and set it up:

/] Add at one Header and set it up

Header Foot er* header = new HeaderFoot er( &mchart );
header - >set Posi ti on( P03|t| on::North );

header - >set Text ( "A Sinple Bar Chart" );

m chart. addHeader Foot er ( header );

The above code handles the attributes specific to headers and footers. The setters and
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getters for the methods we have used are implemented in the KD
Chart: : Header Foot er class. We recommend you consult its API Reference.

L ets configure the header text attributes and make sure the font will be resized in pro-
portion to the widget size (if the user changes it).

/] Configure the Header text attributes
Text Attributes hta( header->textAttributes() );
hta.setPen( QPen( Q::blue ) );

/1 let the header resize itself
/1l together with the w dget.
/] so-called relative size
Measure n{ 35.0 );
m set Rel ati veMbde( header - >aut oRef er enceArea(),
KDChar t Enuns: : Measur eOri ent ati onM ni num ) ;
hta. set Font Si ze( m);
/1 mn font size
m set Val ue( 3.0 );
m set Cal cul ati oande( KDChar t Enuns: : Measur eCal cul ati onMbdeAbsol ute );
hta. set M ni mal Font Si ze( m);

/] assign
header - >set Text Attri butes( hta );

Our header text is now displayed using a blue pen, the fonts are configured to take arel-
aive size.

We also want to configure a white background to make it nicer, and proceed as follows:

/] Configure the header Background attributes
BackgroundAttri but es hba( header->backgroundAttributes() );
hba. set Brush( Q::white );

hba. set Vi si bl e( true )

header - >set Backgr oundAttri butes( hba );

As for all types of attributes we just need to create the attribute object, configure it and
assign it to our header.

The same process is applied to configure our header's frame attributes:

/] Configure the header Frame attributes
FranmeAttri butes hfa( header- >frarreAttr|butes() );
hfa.set Pen( QPen( Brush( Q::darkGay ), 2 ) );
hfa. setVisible( true );

header - >set FraneAttri butes( hfa );

In the code above, we assign a pen to the frame attributes in order to draw a Gray line
around the frame.

Note

Same procedure as above. Please note the set Vi si bl e() method is ne-
cessary (as the default value hides the attributes above).
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Finally, we conclude our small application.

QvBoxLayout* | = new QvBoxLayout (this);
| ->addW dget ( &m char t);
set Layout (1);

private:

Chart mchart;

QSt andar dl t enrVbdel m nodel ;
IE

int main( int argc, char** argv ) {
QApplication app( argc, argv );

Chart Wdget w,
w. show() ;

return app. exec();

}

#i ncl ude "mai n. noc"

See the screenshot below for the resulting chart.

Figure7.2. A Chart with a configured Header

() S )
A Simple Bar Chart

i)

We recommend you compile and run the example above. It is available at the following
location: exanpl es/ Header sFoot er s/ Header sFoot er sPar anet er s/ .

Headers and Footers Example

In the following implementation, we want to be able to:

* Add, edit or remove headers and footers in/from our chart view.

» Configure their positions.

* Setther text
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e All of the above operations should be available to the user from the GUI and aso be
performed dynamically.

In the example below, we are using a KDChart : : Chart class and, for convenience, a
home made Tabl eModel derived from QAbst r act Tabl eMbdel .

Along with working through the examples, we recommend consulting the "TableM odel"
interface and implementation files located in exanpl es/ t ool s/ directory of your
KD Chart installation.

For now, let's focus on our diagram _with_ axis implementation. Read over the code
samples below. Other needed files, like the ui, pro, grc, CSV and main.cpp files, may be
referred to in the exanpl es/ Header sFoot er s/ Advanced/ directory of your installa-
tion.

1

[ Rr KK K K KA KK AR A R KA KKK AR KA KA F AR KA KA I AR KK AR I AR IR F AR KA KA I AR KA I AR I AR A XK A * K

** Copyright (C) 2001-2012 Kl aral vdal ens Dat akonsult AB. Al rights reserved.

* %

5 ** This file is part of the KD Chart library.
* %
** Licensees holding valid commercial KD Chart |icenses may use this file in
** accordance with the KD Chart Commercial License Agreenent provided with
** the Software.
10 **
* %
** This file may be distributed and/or nodified under the ternms of the
** GNU General Public License version 2 and version 3 as published by the
** Free Software Foundation and appearing in the file LI CENSE. GPL.txt included.
15 * %
** This file is provided AS IS with NO WARRANTY OF ANY KI ND, | NCLUDI NG THE
** WARRANTY OF DESI GN, MERCHANTABI LI TY AND FI TNESS FOR A PARTI CULAR PURPCSE.
* %
** Contact info@dab.comif any conditions of this |licensing are not
20 ** clear to you.

* %
HA KKK KK A KKK I KK AR KA I I KK AR AR KA X KA KA KK AR I F A KK XK AR K AR KA F AR KRR I F ARk Ak kx|

#i f ndef MAI NW NDOW H
25 #define MAI NW NDOW H

#i ncl ude <QDi al og>
#i ncl ude <Qvap>

30 #i nclude "ui _mai nwi ndow. h"
#i ncl ude "ui _addheaderdi al og. h"
#i ncl ude <Tabl eMbdel . h>

nanmespace KDChart {
35 class Chart;
cl ass Dat aset ProxyMbdel ;
cl ass Li neDi agram

40 cl ass Mai nWndow : public QAN dget, private U ::MinW ndow

Q OBJECT

public:
45 Mai nW ndow( QW dget* parent = 0 );

private slots:
voi d on_addHeader PB_cl i cked() ;
voi d on_edi t Header PB_cl i cked() ;
50 voi d on_r enoveHeader PB_cl i cked();
voi d on_headersTV_i t enBel ecti onChanged() ;
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private:
voi d set upAddHeader Di al og( QDi al og* dl g,
55 Ui :: AddHeader Di al og& conf ) const;

KDChart:: Chart* mchart;
Tabl eMbdel m nodel ;
KDChart : : Dat aset Pr oxyMbdel * m dat aset Pr oxy;
60 KDChart: : Li neDi agrant m | i nes;
b

#endi f /* MAI NW NDOW H */

In the above code, we bring in the KDChar t namespace. As you can see, we are using a
KDChart :: Chart object (m chart ), aKDChart:: Li neDi agramobject (m_|i nes
), and our home made Tabl eMbdel ( m nodel ).

1

[ Rr KKKk Rk R Kk Ak kKA K KKK ARk AR KA F IR KA KA F AR KA KA K AR KA I AR KA KA I AR KR I AR K AR F hk ok ok ok

** Copyright (C) 2001-2012 Kl aral vdal ens Dat akonsult AB. Al rights reserved.

*k

5 ** This file is part of the KD Chart library.
* %
** |jcensees holding valid coomercial KD Chart |icenses nay use this file in
** accordance with the KD Chart Conmercial License Agreenment provided with
** the Software.
10 **
* %
** This file may be distributed and/or nodified under the terns of the
** GNU General Public License version 2 and version 3 as published by the
** Free Software Foundation and appearing in the file LI CENSE. GPL.txt included.
15 * %
** This file is provided AS IS with NO WARRANTY OF ANY KI ND, | NCLUDI NG THE
** WARRANTY OF DESI GN, MERCHANTABI LI TY AND FI TNESS FOR A PARTI CULAR PURPOSE.
* %
** Contact info@adab.comif any conditions of this |licensing are not

20 ** clear to you.
* %

AA KKK KK AK KK IR K AR IR I AR I AK AR KAK KA I AR KA KA F A KK XK AR KA I KX I AR KA KA X F A * KAk kx|

#i ncl ude "mai nwi ndow. h"
25
#i ncl ude <KDChart Chart >
#i ncl ude <KDChart Header Foot er >
#i ncl ude <KDChart Positi on>
#i ncl ude <KDChart Cart esi anCoor di nat ePl ane>
30 #include <KDChart Li neD agr anr
#i ncl ude <KDChart Text Attri butes>
#i ncl ude <KDChart Dat aset Pr oxyModel >
#i ncl ude <QComboBox>
#i ncl ude <QLi neEdit >
35 #include <QPen>

cl ass Headerltem: public QIreeWdgetltem
public:
40 Header |t em( KDChart:: Header Foot er* header, QIreeW dget* parent )
QlreeWdgetlten( parent ), mheader( header ) {}

KDChart : : Header Foot er* header () const { return m header; }

45 private:
KDChart : : Header Foot er* m header;
IE
Mai nNW ndow: : Mai nW ndow QW dget* parent )
50 QW dget ( parent )

setupUi ( this );
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QﬂBoxLayout* chartLayout = new QHBoxLayout ( chartFranme );
m chart = new KDChart:: Chart();
chart Layout - >addeget( m_ chart );

m nodel . | oadFronCSV( ":/data" );

/] Set up the di agram

m |ines = new KDChart::LineDi agran();

m | i nes- >set Model ( &m nodel ;

m chart - >coor di nat ePl ane() - >r epl aceDi agram( mlines );

m chart - >updat e() ;

voi d Mai nW ndow: : set upAddHeader Di al og( QJ al og* dl g,

I ncl udeCent e

( : AddHeader Di al og& conf ) const
conf.setupUi ( dlg);
conf . t ext ED- >set Focus() ;
/1 Note: Header/Footer position can be Center but it can not be Floating
const QStringList |abels = KDChart::Position::printableNames( KDChart:: Position::|nclude(
const Qi st<ByteArray> nanmes = KDChart:: Position::names( KDChart::Position::
for (int i =0, end = gMn( |abels.size(), nanmes.size() ) ;
i = end ;
++i
conf . positi onCO >addlten( |abels[i], nanmes[i] );
}

voi d Mai nW ndow. : on_addHeader PB_cl i cked()
{

Q:l al og dl g;
AddHeader Di al og conf;
set upAddHeader Di al og( &di g, conf );
conf.typeCO >setCurrentindex( 0 ); // let us start with "Header"
conf. positi onCO >set Current | ndex( 0 );
if( dag. exec() ) {
KDChar't : Header Foot er* header Foot er
= new KDChart:: Header Footer( mchart );
m_chart—>addHeaderFooter( header Footer );
header Foot er - >set Text ( conf.textED >text() );
KDChart:: Text Attri but es attrs( headerFooter->textAttributes() );
attrs. set Pen( QPen( Q::red ) );
header Foot er - >set Text At t ri but es( attrs );
header Foot er - >set Type(
conf.typeCO >current Text () == "Header"
? KDChart: : Header Foot er: : Header
. KDChart:: Header Foot er: : Footer );
header Foot er - >set Posi ti on(
KDChart: : Posi tion::fromName( conf. positionCO >itenDat a(
conf. posi ti onCo- >currentlndex() ).toByteArray() ) );
/ I header Foot er - >show() ;
Header I ten* newl tem = new Header|ten{ headerFooter, headersTV );
new t em >set Text ( 0, conf.textED >text() );
new t em >set Text ( 1, header Foot er->t ype()
== KDChart :: Header Foot er: : Header
? tr(“Header")
: tr("Footer")
new t em >set Text ( 2, conf. positi onCO Scurrent Text () );
m chart - >updat e() ;

voi d Mai nW ndow: : on_edi t Header PB_cl i cked()
{

if ( headersTV->sel ectedltens().size() == 0 ) return;
Headerltent item =
static_cast<Header|tent>( headersTV->sel ectedltens().first() );
KDChart : : Header Foot er* header Footer = item >header();
Qi al og dl g;
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: AddHeader Di al og conf;
set upAddHeader Di al og( &di g, conf );
130 conf .t ext ED- >set Text ( header Footer->text() );
conf.typeCO >set Current | ndex(
header Foot er - >t ype() == KDChart:: Header Foot er : : Header
?20: 1);
conf. posi ti onCO >set Current | ndex(
135 conf. posi ti onCO >fi ndText (header Foot er - >posi ti on(). pri ntabl eNanme()));
if( dlg.exec() ) {
header Foot er - >set Text ( conf.textED->text() );
header Foot er - >set Type(
conf.typeCO >current Text () == "Header"
140 ? KDChart: : Header Foot er: : Header
. KDChart:: Header Foot er: : Footer );
header Foot er - >set Posi ti on(
KDChart: : Position::fromName( conf. positionCO >itenDat a(
conf . positi onCo >current | ndex() ).toByteArray() ) );
145 item>setText( 0, conf.textED >text() );
item >set Text ( 1, header Footer->type()
== KDChart: : Header Foot er: : Header
? tr("Header")
. tr("Footer") );
150 item >set Text ( 2, conf.positionCO Scurrent Text () );
m chart - >updat e() ;

}
}
155
voi d Mai nW ndow: : on_r enoveHeader PB_cl i cked()
160 if ( headersTV->sel ectedltens().size() == 0 ) return;
Qi st<QTreeWdgetltent> itens = headersTV->sel ectedltens();
for( Qist<QIlreeWdgetltenm>::const_iterator it = itens.begin();
it '=itens.end(); ++it )
{
165 KDChart : : Header Foot er* header Foot er
. = static_cast<Headerltem>( (*it) )->header();
#if 0
/] Note: Despite it being owned by the Chart, you *can* just
/1 del ete the header: KD Chart will notice that and
170 /1 it will adjust its |ayout
del et e header Foot er;
#el se
/1 ... but the correct way is to first take it, so the Chart
/1 is no longer owning it:
175 m chart - >t akeHeader Foot er ( header Footer );
/1 ... and then delete it:
del et e header Foot er ;
#endi f
delete (*it);
180

}
m chart - >updat e() ;

185 voi d Mai nW ndow: : on_headersTV_i t enSel ect i onChanged()
{

renoveHeader PB- >set Enabl ed( header sTV->sel ectedl tens().count() > 0 );
edi t Header PB- >set Enabl ed( header sTV->sel ectedl tens().count() == 1 );

190
A screenshot of the resulting chart is displayed below.

Figure 7.3. Header s and Footer s advanced example
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(- Headers and Footers

Text | Type | Position North Header

T West Header Header  West West Header East Header
- North Header Header North

- East Header ~Header East SOUth Header
- South Header Header South
- North Footer  Footer North
- South Footer  Footer South
- West Footer Footer West

East Footer  Footer  East

North Footer
West Footer East Footer

South Footer

This ready-to-run example is available at the following location of your KD Chart in-
stallation: exanpl es/ Header sFoot er s/ Advanced/ . We recommend that you study
its code, compile and run it.

What's Next

The next chapter will be dedicated to KD Chart's Attributes Model which is derived in-
directly from Qabst r act Pr oxyModel . It gives the user flexibility, when customizing
her chart and its components, at different levels (whole diagram, per index, per row or
column etc...).
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Chapter 8. Customizing Your Chart

Customizing your chart means configuring the available attributes for different compon-
ents of a chart (e.g diagrams, legends, headers and footers etc...). In Chapter 4, Planes
and Diagrams, we looked at attributes specific to a certain type of diagram ( Line, Bar,
Pie, etc...). In this chapter, we will go through the details of attributes related to the ele-
ments of achart. We will also look at the attributes common to all chart types.

Attributes Model, Abstract Diagram

The KDChart:: Attri but esMbdel class is derived from QAbst ract Pr oxyMdel .
KDChart : : Abst r act Di agr amis used internally as the base class for all diagrams that
usetheset Attri but esMbdel ( Attri but esModel * nodel ) method to associate
an AttributesModel with adiagram.

Note

The diagram does not take ownership of the AttributesModel. This should
thus only be used with AttributesModels that have been explicitly created
by the user. Setting an AttributesModel that is internal to another diagram
will result in undefined behavior.

Let'sillustrate this concept. The right way is:
/] correct
AttributesMdel *am = new AttributesMdel ( nodel, 0 );

di agranil- >set Attri but esModel ( am);
di agranR->set Attri but eshodel ( am);

It would be wrong to proceed as follows:

/1 Wong
di agrani- >set Attri but esModel ( di agranR->attri buteshdel () );

To retrieve the attribute model associated to a particular diagram, we can use the KD-
Chart:: Abstract Di agrammethod, att ri but eshModel ().

Note

By default, each diagram owns its own AttributesModel (which should
never be deleted). Only if a user-supplied AttributesModel has been set
does the pointer returned here not belong to the diagram.

How It Works
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Let's illuminate some of these concepts by looking at the following methods for settings
a Pen and extracted from KDChar t : : Abst r act Di agr anisinterface.

voi d setPen( const Qwbdel | ndex& i ndex, const QPen& pen );
voi d setPen( int dataset, const QPen& pen );
voi d setPen( const QPen& pen );

Note

KDChart : : Abst r act Di agr amdefines the interface that needs to be im-
plemented for the diagram to function within the KD Chart framework. It
extends Qt's AbstractitemView.

These methods allow us to set the Pen to be used respectively: at a given index, for a
given dataset, or for all datasetsin the model.

By looking at their implementations, we can see how to use the KD
Chart:: Attribut esMbdel methodssetData(), setHeaderData(), and set-
Model Dat a() to achieve thistask.

voi d Abstract Di agram : set Pen( const Qwbdel | ndex& i ndex, const QPen& pen )
attribut esModel ()->set Dat a(

attri but esMbdel () ->napFr onSour ce( index ),
gVari ant FronVal ue( pen ), DatasetPenRole );

voi d Abstract Di agram : set Pen( const QPen& pen )
attri but esModel () ->set Model Dat a(
gVari ant FronVal ue( pen ), DatasetPenRole );

voi d Abstract Di agram : set Pen( int colum, const QPen& pen )

attri but esMobdel () - >set Header Dat a(
colum, Q::Vertical,

gVari ant FronVal ue( pen ),

Dat aset PenRol e ) ;

The description above demonstrates how setting works for almost all attributes available
for configurable elements of a chart. It aso shows the flexibility of this approach.

Note

It is important to know there are three levels of precedence when setting
the attributes:

* Global: Weak

*  Per column: Medium

* Percdl: Strong
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Once you have set the attributes for a column or a cell, you can not change those set-
tings by calling the "global" method to reset it to another value. Instead you must call
the setter per column or per index, as demonstrated in the code above.

See the upperleft part of the screenshot below. It demonstrates how the scope of some
attribute settings might be selected.

Figure 8.1. Scope selection for Data Value Texts

e

__seftingup DataValaeTexts ™

Scope of settings
dataset item
. : A®
Ore Bar: = = "
A Series | =
& Common
s
®| Display Data Values .
A
Q-

Font: Dejavu Sans

Relative Size: |25

Ak (44 |4

To see how this is done please have a look at the exanpl es/ Dat aVal ueText s/ ex-
ample program.

minimum Size: (8

In the next section, we will look at attributes common to all chart types. We will also
learn about the elements of a chart and how to use them.

Data Tooltips and Comments

As of version KD Chart 2.4, two roles are supported for specifying tooltips (ballon help)
and/or fixed comment texts for any dataitem.

Specifying a data item tooltip

To show atooltip for a data item, just set it at the respective cell (e.g. for a data model
containing integer values). Y ou could do something like this:

const int row = 2;
const int colum = 3;
const Qwvbdel I ndex i ndex = m nodel .index( row, colum, QVbdel|ndex() );
m_nodel . set Dat a( i ndex,
@St ri ng( " <tabl e><tr><t d>Row</ t d><t d>Col umm</ t d>"
"<td>Val ue</td></tr>"
" <tr><t h>%d</t h><t h>9%2</ t h><t h>%8</t h></tr></t abl e>")
.arg( row)
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.arg( colum )
.arg( mnodel .data( index ).tolnt() ),
Q :: Tool Ti pRol e );

Thisset Dat a() method call is all you need. KD Chart and Qt will do the job for you.
Once the mouse is resting over a data item (e.g. a bar), the tooltip will be shown for a
while.

Specifying a fixed data item comment

To show acomment for adataitem, just set it at the respective cell (e.g. for a data mod-
el containing integer values). Y ou could do something like this:
const int row = 0;
const int colum = 2;
const Qwbdel I ndex i ndex = m nodel .index(row, colum, Qwbdellndex());
m _nodel . set Dat a( i ndex,
QString( "Value %W/ 9%R: 98" )
.arg( row)
.arg( colum

.arg( monodel.data( index ).tolnt() ),
KDChart : : Conment Rol e ) ;

Calling the set Dat a() method isall you need. KD Chart will then display afixed com-
ment next to the respective item (e.g. next to a bar).

Note

While tooltips may be both QML texts and normal texts, as of now, fixed
comments can only be normal text. This might be changed in future ver-
sions of KD Chart depending on user requests.

Data Values Attributes

Data Value Attributes refers to all configurable properties relating to data value texts.
This includes things like the text attributes (font/color), what markers are used, and how
many decimal digits are displayed, etc.

We recommend consulting the KDChart : : Dat aVal ueAt tri but es interface to find
out, in more in detail, what can be done. This section quickly describes the main proper-
ties and goes through a commented example. We will demonstrate how to use and con-
figure those attributes.

Data values can be set with some defined text, background, frame and markers. The list

below gives us an overview of the most used features. We will only list the setters here
(and explain them). Each of those setters has a corresponding getter:
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setVisible( bool visible): Sets whether data value texts should be displayed.

setTextAttributes( const TextAttributes& a ): Set the text attributes to use for the
datavalue texts.

setFrameAttributes( const FrameAttributes& a): Set the frame attributes to use for
the data value text areas.

setBackgroundAttributes( const BackgroundAttributes& a): Sets the background at-
tributes to use for the data value text areas.

setMarkerAttributes( const MarkerAttributes& a): Set the marker attributes to use
for the data values. Thisincludes the marker type.

void setDecimal Digits( int digits ): Sets how many decimal digits to use when ren-
dering the data value texts.

The process for configuring a diagram's data value attributes is very simple. It is aso
similar to setting all the other kinds of attributes:

Call the relevant attributes - e.g. If we want to configure the font and colors, we
need to configure the Text attributes and call them as follows: Text Attri but es
ta( dataval uesattrinbutes.textAttributes() )

Assign the configured attributes to your data values attributes - e.g. call dat a-
val ueattributes. set TextAttributes( ta ).

Set the attributes as visible, implicitly, and assign them to the diagram by calling the
diagram method, di agr am >set Dat aVal ueAtt ri but es()

DataValue Attributes Sample Code

Let's look at the following lines of code that illustrate the above process. This example
is based on a dlightly modified mai n. cpp filein the exanpl es/ Li nes/ Par anet er s/

directory. We recommend compiling and running this example to strengthen your un-
derstanding of the material.

"Di spl ay val ues

1 - Call the relevant attributes
a

Dat aVal ueAttri butes dva( di agram >dat aVal ueAttributes() );

/1

2 - W want to configure the font and colors
for the data val ue text.

TextAttributes ta( dva.textAttributes() );

/1

3 - Set up your text attributes

ta.setFont( QFont( "Comic", 6 ) );
ta.setPen( QPen( QColor( Q::darkGeen ) ) );
ta.setVisible( true );

/1

4 - Assign the text attributes to your
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11 Dat aVal uesAttri butes
dva. set Text Attributes( ta );
dva. setVisible( true );

dva. setDecimal Digits( 2 );
dva.setSuffix( " Chnf );

/1 5 - Assign to the diagram
di agr am >set Dat aVal ueAttri butes( dva );

/Il 6 - ASS|gn the diagramto the chart
m chart. coordi nat ePl ane() - >r epl aceDi agr an( di agr anj ;

/1l meke sure there is space to display the
/] data value texts at the edges of the data area
m chart. set d obal Leadi ng( 15, 15, 15, 15 );

As you can see, the code is straight forward. The process is similar for setting the all
others types of attributes.

The screenshot below shows the chart resulting from the above code.

Figure 8.2. A Chart with configured Data Value Texts

We recommend that you modify, compile, and run the example. It is located in the fol-
lowing directory: exanpl es/ Li nes/ Par anet er s/ .
Data Values Labels: Details

If you'd like to know more about positioning and customizing your data labels, review
this example located in exanpl es/ Dat avVal ueText s/ .

Note that all data value attributes may be configured on three different levels (increasing
in hierarchy):
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* Global - settings to be used if no other settings have been specified.
» Dataset - settings to be used when no cell-specific settings have been specified.

e Cdll - specific settings to be used for asingle cell.

The "Scope" radio buttons and spin boxes in this example alow the user to select which
data range the settings will be applied to:

Figure 8.3. Positioning / adjusting Data L abels

v * Bar Chart 2%

Faciing i [0 [
Padding H. v—mo

For information, please refer the APl Reference as well as the example file located in:
exanpl es/ Dat aVal ueText s/

Text Attributes

Text Attri but es refers to settings that have to do with text. This includes the font
type, its size, color, orientation (how the text is rotated, etc...).

We recommend studying the KDChart: : Text Attri but es APl Reference for more
details on what can be done. This section quickly covers the main properties and goes
through a commented example. We will show you how to use and configure those at-
tributes.

With Text attributes we can define the font, pen, rotation, etc... The font size can be
fixed or relative (e.g. - it will adapt to the widget size). The list below gives us an over-
view of the most commonly used features. Here, we will only list the setters and briefly
explain them. Ofcourse, each of these setters has a corresponding getter:
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» satVisible( boal visible): Sets whether text attributes should be displayed.
» setFont( const QFont& font ): Set sthe font to be used for rendering the text.

e void setFontSize( const Measure& measure ): Set the size of the font used for ren-
dering text

* setMinimalFontSize( const Measure& measure ): Set the minimal size of the font
used for rendering text.

» setRotation( int rotation ): Sets the rotation angle to use for the text.

» setPen( const QPen& pen): Setsthe pen to use for rendering the text.

The process for configuring the text attributes any elements of a chart is very simple
(and similar to setting all other kinds of attributes):

» Call thetext attributes - e.g. - If we want to configure the font and colors, we need to
configure the Text attributes and call them as follows: Text Attributes ta(
header.text Attributes() )

* Assign the configured attributes to your header attributes. e.g. - cal head-
er.setTextAttributes( ta ).

Text Attributes Sample Code

Lets now look at the following lines of code. This example is based on the mai n. cpp
file located in the exanpl es/ Header sFoot er s/ Header sFoot er sPar anet er s/ dir-
ectory. We recommend compiling and running this example to deepen your understand-
ing of the code.

H”Oonfigure the Header text attributes
Text Attributes hta( header->textAttributes() );
hta. setPen( QPen( Q::blue ) );

/] let the header resize itself

/] together with the w dget.

/] so-called relative size

Measure m( 35.0 );

m set Rel ati veMbde( header - >aut oRef er enceArea(),
KDChar t Enuns: : Measur eOri ent ati onM ni num ) ;

hta. set Font Si ze( m);

/1l mn font size

m set Val ue( 3.0 );

m set Cal cul ati onMode(

KDChar t Enuns: : Measur eCal cul ati onMbdeAbsol ute );
hta. set M ni mal Font Si ze( m);

/] Assign thre text attributes

/1 to our header.
header - >set Text Attri butes( hta );
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As you can see, the code is straight forward as process is similar when setting all others
types of attributes.

See the screenshot below for the resulting chart displayed by the above code.

Figure 8.4. A Chart with a configured Header

A Simple Bar Chart

We recommend you to modify, compile and run the example. It is located in the follow-
ing directory: exanpl es/ Header sFoot er s/ Header sFoot er sPar anet er s/ .

Markers Attributes

MarkerAttributes refers to settings that have to do with markers. This includes their
types ( square, diamond, ring etc...), size and colors. For convenience, the user may also
set up amap of markers.

We recommend consulting KDChart : : Mar ker Att ri but es interface to find out, in
more detail, what can be done. This section describes the attributes' main properties and
goes through a commented example. It shows how to proceed when using and configur-
ing these attributes.

Marker attributes can be set with some defined type(s), size, color, etc. The list below
gives an overview of the most used features. We will only list the setters here and
briefly explain them. Ofcourse, each of these setters has a corresponding getter.

o setMarkerStyle( const MarkerStyle style ): Setsthe style of the marker to be used.

» setMarkerSize( const QSizeF& size): Setsthe size of the marker.

» setMarkerColor( const QColor& color ): Setsthe color of the marker.

» void setVisible( bool visible): Sets whether marker attributes should be displayed.
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o satMarkerStylesMap( MarkerStylesMap map ): Defines amap of marker to be used.

Note

As defined in the KDChart : : Mar ker sAttri but es class interface, the
differnet marker types available are:

enum Marker Style { MarkerCircle
Mar ker Squar e
Mar ker Di anond
Mar ker 1Pi xel
Mar ker 4Pi xel s
Mar ker Ri ng
Mar ker Cr oss
Mar ker Fast Cr os

HOORWNRFO

OO nnnnn

~
—~

Configuring the marker attributes is very simple. The processis similar to setting all the
other kind of attributes:

o Call the marker attributes - e.g. - We want to configure their types and sizes. We
need to configure the data values marker attributes and call them as follows: Mar k-
erAttributes ma( dva. markerAttributes() )

* Assign the configured attributes to your data values attributes - eg. - call
dva. set MarkerAttributes( m ).

Markers Attributes Sample Code

The following lines of code describe the process of setting markers attributes. This ex-
ample is based on the nminwi ndow. cpp file located in exanpl es/ Ax-
i s/ Par anet er s/ . We recommend you compileit, run it and study its code.

/] set up a map with different marker styles
Mar ker Attri but es: : Marker Styl esMap nap;
map.insert( 0, MarkerAttributes::MrkerSquare );
map.insert( 1, MarkerAttributes::MarkerCrcle );
map.insert( 2, MarkerAttributes:: MarkerRing );
map.insert( 3, MarkerAttributes::MarkerCross );

/] Configure markers per dataset in this exanple
const int col Count =
m_ | i nes->nodel () - >col umCount ( m.|ines->root|ndex() );
for (int iColum = 0; iColum < col Count; ++i Colum ) {
Dat aVal ueAttri butes dva
( mlines->dataVal ueAttributes( i Colum ) );
Mar ker Attributes ma( dva. markerAttributes() );
ma. set Mar ker Styl esMap( map );
ma. set Marker Si ze( QS ze( mar ker sW dt hSB- >val ue(),
mar ker sHei ght SB- >val ue() ) );

ma. set Vi sible( true );

/] Assign markers attributes
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/] to Data val ues attributes
dva. set Marker Attributes( ma );

/] Assign Data Val ues Attributes to
/] Di agr am
m_| i nes->set Dat aVal ueAttri butes( i Colum, dva );

Asyou can see the code is straight forward and the processis similar as setting all of the
other types of attributes.

See the screenshot below for the chart resulting from the above code.

Figure8.5. A Chart with configured Data Markers
& ih]l EICHENE) = ) X

[] Display Data Values

Line Chart Type:

Normal n

[%] Paint Lines

Markers: . .

[X| Paint Markers
Markers Style

Circle

Markers Size:
Width:

We recommend that you modify, compile and run the example above. It is located at :
exanpl es/ Axi s/ Par anet er s/ mai nwi ndow. cpp.

Note

To change a marker's color use the following special logic, as shown in
file: exanpl es/ Pol ar/ Par anet er s/ mai n. cpp:

const Qwbdel | ndex i ndex = di agram >npdel ()->i ndex( 1, 2, Qwbdel I ndex() );

Dat aVal ueAttri butes dva( di agram >dataVal ueAttributes( index ); );
Mar ker Attributes ma( dva. markerAttributes() );

// This is the canonical way to adjust a marker's col or:

/1 By default the color is invalid so we use an explicit fallback
/1 here to nake sure we are getting the right color, as it would
/1 be used by KD Chart's built-in |ogic too:

QCol or sem Trans( na. marker Color() );

if( ! sem Trans.isValid() )
sem Trans = di agram >brush( index ).color();

sem Trans. set Al pha(164);
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ma. set Mar ker Col or ( senmi Trans );
dva. set Marker Attributes( ma );

di agr am >set Dat aVal ueAttri but es( index, dva);

132



Value Tracker Attributes

Both the KDChart : : Li neDi agramand the KDChart: : Pl ot t er class provide access
to KDChart: : Val ueTracker Attributes. This allows you to draw parallel lines
from data points on the chart to the axes. Y ou can also fill the area between that line and
the axis using a brush.

Please have alook at the KDChart : : Val ueTracker Attri but es interface for details
on the respective setter methods.

Using value trackers is demonstrated in exanpl es/

Li nes/ Advanced/ mai nwi ndow. cpp. The following screenshot is taken from this ex-
ample:

Figure8.6. A Line Chart showing Value Trackers

[ Display Data Values

Line Chart Type:

[Norma\ |v]

ThreeD Mode ThreeD Mode =

[+]
[] ThreeD Mode ﬂ

Show Areas

] Highlight Area

Animate *o

[ Highlight R

ghiig - /\\
value track = ’7&"

e tracker ! )~<

@éEnable value trackeré [3 ]%] B ¥ l

Reverse Axis m=y "

|| Reverse abscissa axis

["] Reverse ordinate axis

Note

As of now, value tracker markers are just circles (as shown in the screen-
shot). The end of the tracker lines are these small arrow heads. These are
configured via KD-
Chart::Val ueTracker Attri butes::set MarkerSi ze(). Additional
setup options may be added to future versions of KD Chart depending on
user requests.
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Background Attributes

Background attributes encapsulate settings that have to do with backgounds for the di-
verse elements of a chart view. This includes their modes ( pixmap, its submodes and
brushes).

We recommend consulting the KDChar t : : Backgr oundAt t ri but es interface to find
more details about what can be done. In this section, we will briefly describe the main

properties and go through a commented example to demonstrate how to use and config-
ure these attributes.

The list below gives us an overview about the most used features. We will only list the
setters here and explain them. Ofcourse, each of these setters has a corresponding getter.
e setVisible( bool visible):

» setBrush( const QBrush& brush ):

e setPixmapMode( BackgroundPixmapM ode mode ):

* setPixmap( const QPixmap& backPixmap ):

Note
As defined in the KDChart : : Backgr oundAt t ri but es interface the dif-

ferent Backgr oundPi xmapMode available are:

enum Backgr oundPi xmapMbde {
Backgr oundPi xmapModeNone,
Backgr oundPi xmapModeCent er ed,
Backgr oundPi xmapModeScal ed,
Backgr oundPi xmapMdeSt r et ched

The process for configuring the background attributes is very simple (and similar to all
other kind of attributes):

» Call the background attribute and configure it.

e Assign the configured attributes to the element of a chart. ele-
ment . set BackgroundAttri butes( ba ).

Background Attributes Sample Code
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Let'slook at the following lines of code that describe the process for setting background
attributes. This example is based on the mai n. cpp file located in exanpl es/ Back-
ground/ . We recommend you compile and run this example and study its code.

/] Configure the plane's Background

BackgroundAttri butes pba( di agram >coor di nat ePl ane() - >backgroundAttributes() );
pba. set Pi xmap( *pi xmap );

pba. set Pi xmapMbde(

BackgroundAttri but es: : Backgr oundPi xmapModeStret ched );

pba. set Visible( true );

di agr am >coor di nat ePl ane() - >set Backgr oundAttri butes( pba );

/] Configure the Header's Background

BackgroundAttri butes hba( header->backgroundAttributes() );
hba. set Brush( Q::white );

hba. setVisible( true );

header - >set Backgr oundAttri butes( hba );

The code is straight forward and the process is similar for setting all others types of at-
tributes.

See the screenshot below for the chart resulting from the above code.

Figure8.7. A smple Bar Chart with a Background I mage

For details, have alook at exanpl es/ Backgr ound/ .

Frame Attributes
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Frame attributes refers to settings that involve frames for diverse elements of a chart
view. Thisincludes their pen and padding properties.

We recommend you consult KDChart : : FrameAt t ri but es interface to find more in
details about what can be done. In this section, we will describe the main properties and
go through a commented example. This will demonstratee how to proceed when using
and configuring these attributes.

The list below gives us an overview about the most used features. We will only list the
setters here and explain them. Ofccourse, each of those setters has a corresponding getter.

» setVisible( bool visible):
e setPen( const QPen& pen):

» setPadding( int padding ):

The process for configuring frame attributesis very simple. It's similar to setting all oth-
er kind of attributes:

» Call the frame attributes and configureit.

e Assign the configured attributes to the element of a chat: ele-
ment . set FraneAttri butes( fa ).

Frame Attributes Sample Code

Let's take alook at the following lines of code describing the process for setting frame
attributes. This example is based on the mai n. cpp file located in exanpl es/ Back-
gr ound/ . We recommend you compile and run this example and study its code.

/] Configure the plane Frame attributes

FranmeAttri butes pfa( di agram >coordi nat ePl ane()->franmeAttri butes() );
pfa.setPen( QPen( QBrush( Q::blue ), 2 ) );

pfa.setVisible( true );

di agr am >coor di nat ePl ane() - >set FrameAttri butes( pfa );

/] Configure the header Frane attributes
FranmeAttri butes hfa( header->franeAttributes() );
hfa. set Pen( QPen( Brush( Q::darkGay ), 2) );
hfa. set Paddi ng( 2 );

hfa.setVisible( true );

header - >set Fr ameAt t r i but es( hfa);

The codeis straight forward. The process for setting frame attributes is similar to setting
other types.

See the screenshot below to view the resulting chart:
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Figure 8.8. A Chart with configured Frame Attributes

) P BECRground I=lalixh

A Simple Bar Chart

We recommend checking out the following example; see file: exanpl es/ Back-
ground/ .

Grid Attributes

Grid attributes encapsulates settings that deal with grids. This includes the grid's pen,
step width, visibility properties, etc.

We recommend consulting the KDChar t : : Gri dAt t ri but es interface to find out more
about what can be done. In this section, we cover the main properties and go through a
commented example. The sample code demonstrates how to proceed when using and
configuring these attributes.

The list below gives us an overview about the most used features. We only list the set-
ters here and explain them. Ofcourse, each of those setters has a corresponding getter.

» satGridVisible( bool visible): sets whether the grid should be painted or not

o setGridStepWidth( greal stepWidth=0.0 ): sets the distance between the lines of the
grid

» setGridPen( const QPen& pen): set the main grid pen.
» setSubGridVisible( bool visible): Specify whether the sub-grid should be displayed.
» setSubGridPen( const QPen& pen ): set the sub-grid pen.

» setZeroLinePen( const QPen& pen ): set the zero line pen.
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The process for configuring grid attributes is similar to setting all other kind of attrib-
utes:

e Call the grid attributes and configureit.

» Assign the configured attributes to the plane using one of the setter available, e.g. -
Cartesi anCoordi natePl ane: :setGidAttributes ( Q::Orientation
orientation, const GidAttributes& ). or Abstract Coordinate-
Pl ane: : setd obal Gi dAttributes ( const GidAttributes& )

Note

In case you want to set an orientation with your grid attributes, use the
Car t esi anCoor di nat ePl ane method. You will need to cast the result
of Cartesi anCoordi nat ePl ane: : coor di nat ePl ane(), which re-
turns a pointer to Abst r act Coor di nat ePl ane, as shown in the follow-
ing example.

Otherwise, you just need to set the grid attributes globally, as follows:

GidAttributes ga = di agram >coordi nat ePl ane()->gl obal Gi dAttributes();
ga.setd obal Gi dVisible( false );
di agr am >coor di nat ePl ane- >set d obal Gri dAttri butes( ga );

Grid Attributes Sample Code

The following lines of code will show how to use grid atttributes. This example is based
on the mai n. cpp file located in exanpl es/ G'i ds/ Cart esi anGi d/ . We recom-
mend you compileit, run it and study its code.

/] di agram >coor di nat ePl ane returns an abstract pl ane.
/1 if we want to specify the orientation we need to cast
/1 as follow
Car t esi anCoor di nat ePl ane* pl ane =
static_cast <Cartesi anCoordi nat ePl ane*>
( di agram >coor di nat ePl ane() );

/] retrieve your grid attributes

/] display grid and sub-grid

GidAttributes ga( plane->gridAttributes( Q::Vertical ) );
ga.setGidVisible( true );

ga.set SubGidVisible( true );

/1 Configure a grid pen
QPen gridPen( Q::nmagenta );
gridPen.setWdth( 3 );
ga.set GridPen( gridPen );

/] Configure a sub-grid pen

QPen subGidPen( Q::darkGay );
subGridPen.setStyle( Q::DotLine );
ga. set SubG i dPen( subG i dPen );

/] Display a blue zero |line
ga. set ZeroLi nePen( QPen( Q::blue ) );

138



/] Assign your grid to the plane
pl ane->set Gri dAttributes( Q::Vertical, ga );

The code is straight forward. The processis similar for setting all types of attributes.

See the screenshot below to view the resulting chart.

Figure 8.9. A Chart with configured Grid Attributes
O Grias _llalix
|A Line Chart with Grid Configured|

We recommend you modify, compile and run the example at the following location:
exanpl es/ Grids/ Cartesi anGid/.
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ThreeD Attributes

ThreeDAttribute properties are defined at different levels in the KD Chart 2 API. We
have the properties available to al types of diagrams, which are defined in the KD-
Chart:: Abstract ThreeDAttri but es, and properties specific to the type of dia-
gram. At the moment, we support ThreeD for Bar, Lines and Pie diagrams. The ThreeD
attributes for those types are defined in their own attribute classes. We have KD-
Chart:: ThreeDBarAttributes, KDChart:: ThreeDLi neAttributes and KD
Chart:: ThreeDPi eAttri butes

ThreeD attributes encapsulate settings that have to do with 3D display. This includes
their depth, angle, rotation, etc, depending on the chart type we are working with.

We recommend consulting the KDChart : : ThreeDAt t ri but es interface for more de-
tails. In this section, we cover the main properties and go through a commented ex-
ample. The example demonstrates how to proceed when using and configuring these at-
tributes.

The list below gives an overview of the most commonly used features. We will only list
the setters here and explain them. Each of these setters has a corresponding getter.

1 - Generic (common to all diagrams) ThreeD Attributes

setEnabled( bool enabled ): set whether threeD display mode is on or off.

setDepth( double depth ): set the depth of the threeD effect (see example below).

2 - ThreeD Bar Attributes - Specific to bar diagrams.

e satAngle( uint threeDAnNgle): Not implemented yet

3 - ThreeD Line Attributes - Specific to line diagrams.

setLineXRotation( const uint degrees ): rotate the x coordinate.

setLineY Rotation( const uint degrees ): rotate the y coordinate.

4 - ThreeD Pie Attributes - Specific to Pie diagrams.

setUseShadowCol ors( bool useShadowColors): Not implemented yet

The process configuring the ThreeD attributesis similar to setting all other attributes:
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» Call the 3D attributes and configure them.

» Assign the configured attributes to the diagram by calling the available method
set ThreeDAt t ri but es() method.

ThreeD Attributes Example

The following lines of code describe the above process. This example is based on the
mai nwi ndow. cpp file located in exanpl es/ Bar s/ Advanced/ . We recommend you
compile this example, run it and study its code.

ThreeDBar Attri butes td( mbars->threeDBarAttributes() );

td. set Dept h( dept hSB->val ue() );
td. set Enabl ed( true );

/1 Assign to the diagram
m bars- >set ThreeDBar Attributes( td );

Aswe can see, the code is straight forward. The process hereis similar to setting all oth-
erstypes of attributes.

See the screenshot below to view the resulting chart.

Figure 8.10. A Three-D Bar Chart
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We recommend you modify, compile and run the example. It is located in: exanpl es/
Bar s/ Advanced/ .
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Font Sizes and Other Measures

This chapter illustrates how to use the KDChart: : Measur e class to specify sizes.
Closely related to Measur e, the KDChart : : Rel ati vePosi ti on classis explained in
Section , “Relative and Absolute Positions’, following this one.

When and how to use the Measure class

KDChart : : Measur e is used to specify absolute values or relative measures that will be
recalculated at runtime according to the size of the reference area (e.g.- for font sizes or
to define the distance between atext and its anchor paint).

* Absolute values are used to set a fixed measure (e.g. - when the same font size is
used, no matter how large the chart widget is displayed).

* Relative measures specify values that are multiplied by /1000 of their reference
area's width (or height, resp.) at runtime. KD Chart uses this to link the default le-
gend fonts to the chart's size: The legend is adjusted when your widget is resized.

Tip
The KDChart:: Text Attri but es class can handle both kinds of meas-

ures at the same time: Y ou might wish to specify arelative size via set -

Font Si ze() and set a fixed value via set M ni mal Font Si ze() so the
font will be dynamically calculated according to the area size but it will
never be smaller than that specific minimum.

Sinceit isatypical value class, Measur e iscommonly initialized by the copy construct-
or (since you should modify KD Chart's predefined settings rather than defining new
ones from scratch). File, exanpl es/ Li nes/ Par anet er s/ mai n. cpp, shows how to
do that:

/] Retrieve the data value attrs fromyour diagram and retrieve their text attrs
Dat aVal ueAttri butes dva( di agram >dat aVal ueAttributes() );
TextAttributes ta( dva.textAttributes() );

/] Retrieve the font size and increase its val ue
Measure ne( ta.fontSize() );
ne. set Val ue( ne.value() * 1.25);

/1 Make the data value texts visible
ta.setVisible( true );
dva.setVisible( true );

// Set the font size, set the text attrs, set the data value attrs
ta.setFontSize( ne );

dva. set Text Attri butes( ta );

di agram >set Dat aVal ueAttributes( dva );
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How to specify absolute values

To specify an absolute value for a Measure that you initialized via copy constructor, use
the set Absol ut eVal ue() method:
Measure ne( soneText Attributes.fontSize() );

ne. set Absol uteVal ue( 16 );
sonmeText Attri butes. set Font Si ze( ne );

If you want to declare a new Measure from scratch, set just the first two constructor
parameters.

Measure me( 16, KDChartEnuns:: MeasureCal cul ati onMbdeAbsol ute );

In this case, you can ommit the third parameter since the orientation setting is ignored
for absolute values.

How to specify relative values

To specify arelative value for a Measure (no matter if initialized via copy constructor or
not) , use set Val ue() together with either set Rel at i veMbde() or both set Ref er -

enceArea() and/or set Ref erenceOri entation(). Soif your measure was using a
fixed font size before, you could say:

me. set Val ue( 25 );
me. set Rel ati veMbde( m chart, KDChart Enuns:: MeasureOri entati onM ni mum);

Note that set Rel ati veMbde() isaconvenience method that will implicitly enable the
relative cal culation mode.

When not using set Rel at i veMbde( ), you need to explicitly call set Cal cul ati on-
Mode( KDChart Enumns: : Measur eCal cul at i onMbdeRel ative ) (if your Measure
was not set to this mode before):

.setValue( 25 );

.set Ref erenceArea( mchart );

nme
nme

me. set Ref erenceOri entati on( KDChart Enuns: : MeasureOri entati onM ni mum ) ;
nme. set Cal cul ati onMbde( KDChart Enuns: : Measur eCal cul at i onMbdeRel ative );

In both cases, the reference area must be derived from KDChart : : Abst r act Area or
derived from QW dget . The orientation can be Horizontal, Vertical, Minimum or Max-
imum (the latter choices meaning the area's gMin(width, height) or its gMax(), resp).

Relative and Absolute Positions
This chapter covers the KDChart: : Position and KDChart: : Rel ati vePosition
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classes. For details on the closely related KDChart : : Measur e class, see the preceding
Section , “Font Sizes and Other Measures”.

What is relative positioning all about?

This feature was introduced for floating objects in KD Chart 2.0. Relative positioning
means to define a point in relation to a reference point, that, in turn, is defined in rela-
tion to areference area.

Thisillustration shows the nine position points defined for a bar. See the magnified area
for the relative positioning of negative / positive data value texts.

Figure 8.11. Data value text positionsrelative to compass points

How to specify a position

1. If necessary, name areference area or define a set of reference points.
2. UseKDChart: : Posi ti on to pick one of the reference area's compass points.

3. Specify padding and alignment in the horizontal and vertical direction.

Using Position and RelativePosition

On the preceding page, you have seen the most common uses of absolute and relative
position classes. We define the placement of data value texts in relation to their respect-
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ive areas.

By default, positive and negative data value texts are positioned in a couple of ways.
While positive texts use the bar's Posi ti on: : Nort hWest , their negative counterparts
use the bar's Posi ti on: : Sout hEast . Also, the positive texts have a different way of
aligning themselves than the negative ones.

This makes it easy to specify rotated data value texts. Because of different reference
points and alignment, the texts will look good even when rotated (without adjusting any
settings other than the rotation angle itself).

Asatypica vaueclass, Rel ati vePosi ti on iscommonly initialized by the copy con-
structor. You should modify KD Chart's predefined settings rather than defining new
ones from scratch. This allows you to specify non-rotated centered texts, as shown in
the following code (the extra indentation shows the get/set relationship):

/! Retrieve the data value attrs from your di agram
Dat aVal ueAttri butes dva( di agram >dat aVal ueAttributes() );

/] Set the text rotation to Zero degrees

TextAttributes ta = dva.textAttributes();
ta.setRotation( 0 );

dva. set Text Attri butes( ta );

/] Retrieve the current position settings
Rel ati vePosition posPositive( dva.position( true ) );
Rel ati vePosi ti on posNegative( dva.position( false ) );

/] Choose the centered position points
posPosi ti ve. set Ref erencePosition( Position::North );
posNegat i ve. set Ref erencePosi ti on( Position::South );

/1 Adjust the alignnment of the texts:

/1 horizontally centered to their respective position points
posPosi tive. set Al i gnment ( Q “AlignHCenter | Q::AignBottom);
posNegative.set Alignnent( Q::AignHCenter | Q::AlignTop );

/] Set the positions
dva. set Posi tivePosition( posPositive );
dva. set Negat i vePosi tion( posNegative );

/1 Make the data value texts visible
dva. setVisible( true );

/] Set the data value attrs
di agr am >set Dat aVal ueAttributes( dva );

What's next

Advanced charting.
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Chapter 9. Advanced Charting

In this section, we will present some screenshots demonstrating advanced features
offered by the KD Chart 2 API. Each widget is preceded by alink to the directory con-
taining the example code. We suggest you study the code, compile it and run it.

Example programs to consult

1-/exanpl es/ Axi s/ Par anet er s

Figure 9.1. /examples/Axis/Parameters

right side

axis at the lef side

axis at the

[ Display Legend

Ordinate

2 -/ exanpl es/ Axi s/ Label s

Figure9.2. /lexamples/Axis/L abels

) " Axes allx

Line diagram using a custom axis class

tom Ordinate axis at the left side
8 . . ow oo BB
."m‘..\w‘m‘m‘.”.
\>

.\

|

|

|

Low
Monday  Tuesday  Wednesday Thursday  Friday  Saturday  Sunday  Manday

a default Abscissa axis at the bottom
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3 -/ exanpl es/ Bar s/ Advanced

Figure 9.3. /examples/Bar yAdvanced
S olieli

[%| Display Data Values

Bar Chart Type:

Seded [

Pen Settings

% Mark Column

Paint ThreeD Bars
X| ThreeD

C18rs Deptn (203
Configure Width

[IBarswidth [8 [2]

4 - | exanpl es/ Header sFoot er s/ Header sFoot er s/ Advanced

Figure 9.4. /examples/Header sFooter s/Header sFooter Advanced
S sl

~Headers and Footers

Advanced

Text Type Position

Advanced Header Center |

5-/exanpl es/ Legends/ LegendAdvanced

Figure 9.5. /examples/L egends/L egendAdvanced
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6 - / exanpl es/ Li nes/ Advanced

Figure 9.6. /examples/Lines/Advanced
3 Adwscwr SO

X Display Data Values

3
Line Chart Type:
Show Areas
% Highlight Area 3 [Z] ,
- A\
Animate y
[ Highlight -5 15, /
L

7 -/ exanpl es/ Pl ot t er/ Bubbl eChart

Figure9.7. /lexamples/Plotter /BubbleChart
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~
R
~

= ay
~O
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8 -/ exanpl es/ Model Vi ew Tabl eVi ew

Figure 9.8. /lexamples/M odel View/TableView

KD)Chart used|as itemviewer together withja QTableview

2
| | Quantity \ prod You can edit the table data, or select table cells with keyboard/mouse.
114 8

2 13 n

B

4 13 s

B o
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8 |s 14
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mn o ||

[12)38 10
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9 -/ exanpl es/ Pi e/ Advanced

Figure 9.9. /examples/Pie/Advanced

DR Shall

Start position: [4.00 ‘Z]‘
o

3D

%
paor  [i5 %

Explode

Dataset

[] Animate

10 -/ exanpl es/ Shar edAbsci ssa

Figure 9.10. /examples/Shar edAbscissa
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11 - / exanpl es/ W dget / Advanced

Figure9.11. /examples/Widget/Advanced
A X, SIEES

Header West Header Center Header East

Footer Center Footer East

|25:3.8 || Add dataset

Footer West

12 - / exanpl es/ Zoom Keyboar d

Figure 9.12. /examples/’Zoom/K eyboard
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13-/ exanpl es/ Zooni Scrol | Bar s

Figure9.13. /examples/Zoom/Scroll|Bars
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Chapter 10. Gantt Charts

A Gantt chart is a horizontal bar chart thats schedules and tracks different tasks (for ex-
ample, a software project).

It is constructed with a horizontal axis showing a timeline which can be divided into
several smaller parts (such as hours, days, weeks, etc). A Gantt chart's vertical axis con-

tains the different tasks included in the project. These tasks can be stand-alone tasks or
contain several sub-items.

Gantt Chart Examples

The following two Gantt charts show some possibile applications of KD Chart. The
complete source code for these two examples will be shown in the following chapter.
Here, we will describe in detail how the examples work.

A Basic Gantt Chart

Figure 10.1. A Basic Gantt Chart

" KDGantt - Basic Gantt Chart

1 2

12 DECIGE ON N2, 3007-02
e & Educate pers... 2007-03

:

(D)

This is a screenshot of an application running KD Chart. As you can see, the main wid-
get is separated into two views — one view containing the tasks, and the other contain-
ing the actual schedule with the timeline.

The left view in the screenshot above contains all the scheduled tasks. Every task has a
name, type, a start date and an end date. Some tasks, such as milestones, only have one
date. Thisis because they are not actionable tasks but rather notes on certain event (such
as adelivery).

In the right view, we have the actual schedule. This simple chart only has two tasks,
which are performed sequentially.

A Gantt chart is often better the more verbose it is. In the next section, we will extend
this simple chart to show more details about the performed tasks.
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An Extended Gantt Chart

Figure 10.2. An Extended Gantt Chart

" KDGantt - Extended Gantt Chart

iDecide on ne... 2007-03 —_—
" Find appropri... 200707 (@EEE-Find approdriate pr
Evaluate Pro... 2007-03
Evaluate Pro... 2007-03
Evaluate Pro... 2007-03
Make decision 2007-03
Decision made 2007-03
Educate pers... 2007-03

Edujcate pers
.................
N N A S N N S

1 [ZE][‘II = | ()

In the above Gantt chart, you can see examples of subtasks as well as task links. We
have also changed the type of the first task to a KDGantt:: TypeSummary. Other item
types are described further on, in Section , “Basic Usage, Working With Items”.

The task links used in the Gantt chart above show dependencies between the tasks. You
cannot evaluate the different products until you know which products to evaluate; That
is discovered during the "Find appropriate products’ task. Also, you cannot decide
which product to use until all alternatives are evaluated. The usage alternatives for task
links are shown in more detail in Section , “Working With Constraints’” (where we will
even show afew code examples on how you use them).

We have also added an event item showing when the actual decision event should take
place. Thisis an object of type KDGantt:: TypeEvent. It contains the start time, set to the
end time of the "Make decision”-task.

Your First Own Gantt Chart

Now we will have alook at how to create a first basic Gantt chart, first outlining the
genera procedure, then later showing a code example.

The creation of a Gantt chart is avery easy and straightforward procedure;

1. Create an object of type KDGant t : : Vi ew. Thisisthe actual Gantt view, consisting
of the tree view to the left and the schedule on the right. From this object you can
access, apart from the tree view and the schedule, the underlying model that stores
the data, as well as the constraint model and the grid.

2. Create a model, and add items to this model. These items are the entries in the
Gantt chart, consisting of atype, name, start date, end date and, optionally, comple-
tion percentage. There are five different types to choose among:
KDGantt::TypeNone, KDGantt:: TypeEvent, KDGantt:: TypeTask,
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KDGantt:: TypeSummary and KDGantt::TypeUser. These five types are described
in more detail in Section , “Basic Usage, Working With Items’. You will need to
set the start and end times of these items, to have them displayed in the Gantt view.
How to do thiswill be explained in the following examples.

Examples

To make the discussion more practical, we will now show you a few code examples.
The output of these examplesis shown in Figure 10.1 and Figure 10.2.

A Basic Gantt Chart

The following codeis also available in a complete examplein st epOla. cpp.

1

[ RR KKK K K K KK KK KKK KK KK KKK KKK KA KA KKK KKK AR K KKK AR I KKK A KA I K IR A KKK XA R KKK XK h kK

** Copyright (C) 2001-2012 Kl aral vdal ens Dat akonsult AB. Al rights reserved.

*k

5 ** This file is part of the KD Chart library.
* %
** |icensees holding valid comrercial KD Chart |icenses may use this file in
** accordance with the KD Chart Commercial License Agreenent provided with
** the Software.
10 **
* %
** This file may be distributed and/or nodified under the terns of the
** GNU General Public License version 2 and version 3 as published by the
** Free Software Foundation and appearing in the file LI CENSE. GPL.txt included.
15 * %
** This file is provided AS IS with NO WARRANTY OF ANY KIND, | NCLUDI NG THE
** WARRANTY OF DESI GN, MERCHANTABI LI TY AND FI TNESS FOR A PARTI CULAR PURPOSE.
** Contact info@adab.comif any conditions of this |licensing are not

20 ** clear to you.
* %

LR R R R R R R R AR R R R R R R R R R R R R Ry

#i ncl ude <QAppli cation> O
25 #incl ude <QStandardltemnibdel > O

#i ncl ude <KDGantt Vi ew>
#i ncl ude <KDGantt Dat eTi neGi d>

30 cl ass M/St andardltem : public QStandardltem {
e Il\/f/'Standardlterr( const Qvariant& v ) : QStandardlten()
setData( v, Q::DisplayRole );
%\IyStandardlten( const @QString& v ) : QStandardltemn()

setData( v, Q::DisplayRole );
0

85

40 };
int main( int argc, chalr* argv[] )
QApplication app( argc, argv );
QSt andar dl t enVbdel nodel ;
nodel . appendRow QLi st <QSt andar dl t ent>()

<< new MyStandardlten( QString( "Decide on new product” ) )
<< new MyStandardltenm( KDGantt::TypeTask )

45
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tutorial/step01a/step01a.cpp

50

55

60

65

70

nodel . appendRow QLi
<< new MySt andardl t em(

KDGantt : :

<<
<<
<<

<<
<<
<<
<<

Dat eTi meG i

new MySt andardl t en(
new MySt andardl t em(
new MySt andardlt en

QDat eTi me( QDate( 2007, 3, 1) ) )
Qat eTi me( QDate( 2007, 3, 13')°)")
QString::null ) );

st <QSt andar dl t ent >()

new MySt andardl t em(
new MySt andardlt en(
new MySt andardlt en(
new MySt andardlt en(

d grid;

grid.setDayWdth( 16 );

KDGant t :

:View view,

vi ew. set G i d( &grid );
vi ew. set Model ( &model );

@QString( "Educate personel"
KDGant t : : TypeTask )
QDat eTi me( QDate( 2007, 3, 1
QDat eTi ma( QDat e( 2007, 3. 3
QString::null ) );

vi ew. set WndowTi tl e( "KDGantt - Basic Gantt Chart" );
vi ew. show() ;

return

app. exec();

The model is created, and in the following lines the data is added to the model.
Y ou can of course use your own model for thisinstead of using QSt andar dI t em

Model .

The data is added to the model, row by row. As you can see, the first column of
the row contains the type of entry, in this case a KDGant t : : TypeTask, and the
following columns contains the caption, start date, end date, and completion per-
cent, in that order.
Aswe are dealing with quite long tasks we will need to modify the grid in order to
be able to see the entire schedule without scrolling. In this case, we set the day
width of the grid to 16 pixels. This modifies the lower scale on the schedule, while
the higher scale is calculated automatically.
Last, we create the actual view, set it up with the grid, supply the model, give it a
title and show it.

An Extended Gantt Chart

The following example is a more verbose version of the Gantt chart above. It can also
befoundin st ep01b. cpp.

1

10

15

[ rRF KA K kR Kk Ak kK kA Kk A K KKK A K AR K A A KA h KRk AR KA KAk Ak AR I Ak Ak khk kA k Ak ok k Ak kX h ok kk k k %

Copyright (C) 2001-2012 Kl aral vdal ens Dat akonsult AB. Al rights reserved.

**
* ok
* %
* %
* %
* %
*k
* %
* %
* %
* %
* ok
* %
* %
* %
* %
*k

This file is part of the KD Chart

Li censees hol ding valid commerci al

accordance with the KD Chart Commerci al
t he Software.

This file may be distributed and/ or
G\U Cener al

l'i brary.

KD Chart |icenses may use this file in

Li cense Agreenent provided with

nodi fied under the terms of the
Public License version 2 and version 3 as published by the

Free Software Foundation and appearing in the file LICENSE. GPL.txt included.

This file is provided AS IS with NO WARRANTY OF ANY KI ND, | NCLUDI NG THE
WARRANTY OF DESI GN, MERCHANTABI LI TY AND FI TNESS FOR A PARTI CULAR PURPCSE.

Cont act

i nfo@dab.comif any conditions of this |licensing are not
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tutorial/step01b/step01b.cpp

** clear to you.
* %

Kk KKk KK A KK AR KK I AR KA K IR KA KKK AR KRR I I AR KA KA K AR KRk A A KA KAk Ak KA F Ak kA kK k* [

#i ncl ude <QAppli cation>
#i ncl ude <QSt andar dl t envbdel >

#i ncl ude <KDGantt Vi ew> O
#i ncl ude <KDGantt Dat eTi neGi d>
#i ncl ude <KDGantt Const r ai nt Mbdel >

cl glss MySt andardltem : public QStandardltem {
public:
MySt andardltenm( const Qvariant& v ) : QStandardlten()

setData( v, Q::DisplayRole );

}

MySt andardl ten( const QString& v ) : QStandardlten()
setData( v, Q::DisplayRole );

int main( int argc, char* argv[] )
QAppl i cation app( argc, argv );
QSt andar dl t emvbdel nodel ;
QSt andardl tent topitem = new MyStandardlten( QString( "Decide on new product” ) );

topitem >appendRow( QLi st <Qst andar dl t ent>()
new MyStandardltem( QString( "Find appropriate products" ) )
<< new MyStandardlten( KDGantt::TypeTask )
<< new MyStandardlten( QDateTi rTE(QDat e(2007, 3, 1)) )
<< new MyStandardlten{ QDateTi ne(QDate(2007, 3, 3)) )
NE

topitem >appendRow( QLi st <QSt andar dl t ent>()
new MyStandardltenm( QString( "Evaluate Product A" ) )
<< new MyStandardlten( KDGantt::TypeTask )
<< new MyStandardlten{ QDateTi rTe(QDat e(2007, 3, 5)) )
)<< new MySt andardltem QDateTi me(Qbate(2007, 3, 10)) )

topi t em >appendRow( QLi st <QSt andar dl t emr>()
<< new MyStandardlten( QString( "Evaluate Product B" ) )
<< new MyStandardlten( KDGantt::TypeTask )
<< new MyStandardlten( QDatelTi ma( QDat e( 2007, 3, 5))
<< new MyStandardlten( QDateTi ne(QDate(2007, 3, 10)) )

IE

topi t em >appendRow( QLi st <QSt andar dl t ent>()
<< new MyStandardlten( QString( "Evaluate Product C' ) )
<< new MyStandardlten( KDGantt::TypeTask )
<< new MyStandardlten( QDateTi me(QDat e(2007, 3, 5)) )
<< new MyStandardlten( QDateTi ne(QDate(2007, 3, 10)) )

)

t opi t em >appendRow( QLi st <QSt andar dl t ent>()
<< new MyStandardlten( QString( "Make decision" ) )
<< new MyStandardlten( KDGantt::TypeTask )
<< new MyStandardlteOn( QDateTi ne(Qate(2007, 3, 12)) )
<< new MyStandardlten( QDateTi ne(QDate(2007, 3, 13)) )

nodel . appendRow QLi st <QSt andardl t ent>()
<< topitem
<< new MyStandardlten( KDGantt::TypeSummary ) );

nodel . appendRow( QLi st <QSt andar dl t ent>()
<< new MyStandardlten( QString( "Decision made" ) )
<< new MyStandardlten{ KDGantt::TypeEvent
<< new MyStandardlten( QDateTi ne(QDat e(2007, 3, 13)) )
<< new MyStandardlten( QDateTi ne(QDate(2007, 3, 13)) )
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95

100

105

110

115

120

125

130

)

nodel . appendRow( QLi st <Qst andar dl t en¥>()
new MyStandardltem( QString( "Educate personel™ ) )
<< new MySt andardl tem( KDGantt:: TypeTask )
<< new MyStandardlten( QDateTi rre(QDat e(2007, 3, 13)) )
<< new MyStandardlten( QDateTi ne(QDate(2007, 3, 31)) )
<< new MyStandardlten{ QString::null ) );

KDGant t : : Const r ai nt Model cnodel ;
Qwbdel | ndex pi dx = nodel.index( 0, 0 );

cnodel . addConstrai nt ( KDGantt: : Const r ai nt ( nodel .index( 0, 0, pidx ),
nodel . i ndex( 1, 0, pidx ) ) );
cnodel . addConstrai nt ( KDGantt:: Constraint( nodel.index( 0, 0, pidx ),
nodel . i ndex( 2, 0, pidx ) ) );
cnodel . addConstrai nt ( KDGantt:: Constraint( nodel.index( O, 0, pidx ),
nodel . index( 3, 0, pidx ) ) );
cnodel . addConstrai nt ( KDGantt:: Constraint( nodel.index( 1, 0, pidx ),
nodel . i ndex( 4, 0, pidx ) ) );
cnodel . addConstrai nt ( KDGantt:: Constraint( nodel.index( 2, 0, pidx ),
nodel . i ndex( 4, 0, pidx ) ) );
cnodel . addConstrai nt ( KDGantt:: Constraint( nodel.index( 3, 0, pidx ),
nodel . i ndex( 4, 0, pidx ) ) );

KDGantt:: DateTimeGid grid;
grid.setDayWdth( 16 );

KDGantt:: Vi ew Vi ew,

view setGid( &grid );

vi ew. set Model ( &mdel );

vi ew. set Const rai nt Model ( &cnodel );

vi ew. set WndowTi tl e( "KDGantt - Extended Gantt Chart" );
vi ew. show() ;

return app.exec();

To gather several tasks in one task, we use a KDGantt::TypeSummary entry, and
add five rows of child entriesto it. A summary entry does not need a start date and
end date as these are automatically calculated from the children.

To indicate that a deadline has been reached at a certain date, we use a
KDGantt:: TypeEvent in the Gantt chart. This has the same start date and end date
and is shown as a diamond shape in the chart.

The KDGant t : : Const r ai nt Model class is used to set up constraints between
entries. One single entry can depend on many entries, and vice versa—severa
entries can depend on one entry. This is done on the following lines, adding con-
straints between the fi nd entry and the eval uat e entries, and also from the
eval uat e entries to the deci si on entry. More on constraints can be found in
Section , “Working With Constraints’.

Basic Usage, Working With Items

Here we will will focus on using KD Chart with the KDGant t : : Vi ew class. For more
advanced concepts, such as working with the KDGant t : : Gr aphi csVi ew please see
Section , “Working With The GraphicsView”.

Introduction to ltems
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There are three different items available in KD Chart: Task, Event, and Summary items,
represented by the enumeration values KDGantt::TypeTask, KDGantt::TypeEvent,
KDGantt:: TypeSummary and KDGantt::TypeMulti. There are also two special values,
KDGantt:: TypeNone and KDGantt:: TypeUser. You can see a typical example of item
usage in Figure 10.3.

Figure 10.3. The Different Items

. KDGantt - The Different Items

Theseitems are al created very similarly, it isjust a matter of setting the correct type of
the item. Each item is then given aname and, in the case of tasks and events, a start date
and end date. Summary items do not have any dates set, as these are calculated from
their children. Summary items are also not visible unless they have any visible children,
such as tasks or events.

When adding severa items at once, which could be the case when afile is loaded, re-
drawing the Gantt view after every addition might become very slow. To avoid this, you
can use KDGant t : : Vi ew : set Updat esEnabl ed( fal se ) , which will cause the
update of the Gantt view to be suspended until you set the valuetot r ue again.

It is also possible to change the appearance of the different items, details and code ex-
amples are available in Section , “ Customizing Items”.

Tasks

Task items are used to model the planned tasks in a Gantt chart. By default, they are
drawn as a green rectangle which spans from the start date to the end date. If thetimeis
not specified, or if the start time equals the end time, nothing will be drawn in the sched-
ule view, however the entry will still be visiblein the tree view.

Events

Events are used to schedule certain events in, for example, a software project. Events
need both a start time and an end time, but only the start time will be used for the draw-
ing. The item itself is drawn as a red diamond shape, but both the brush and pen used to
draw it can be changed, asis explained further in Section , “Customizing Items’.
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Summaries

Summary items are used to summarize several tasks into one, and has calculates its time
from its children's start/end times. Because of this, a summary item takes only a caption,
but not a start date or an end date. If a summary item is added to the model, but never
receives any children, it will not be visible in the schedule view, only in the tree view.
Its children can be of any type, such as atask, an event or asummary.

By default, summary items are blue and drawn as aline with one triangle in each end.

Multi items

Multi items are similar to summary items as they both have several tasks as children and
the start and end dates are calculated automatically. The difference is when using multi
items, all the tasks are drawn on the same line in the graphics view.

Adding Items

The data for KD Chart is stored in a model, and initially given to the view by using
KDGantt:: Vi ew. : set Model (). When working with KDGant t : : Vi ew, each row in
the model represents an item in the Gantt chart, and the different columns are bound to
store one type of data, as seen in Table 10.1 which, as a Gantt chart, would look similar
to that in Figure 10.1.

Table10.1. Item data table

Caption Item Type Start Date End Date Completion
Per centage
Decide on new|KDGantt::Type |2007-03-01 2007-03-13 20
product Task 08:00 17:00
Educate steff KDGantt::Type |2007-03-14 2007-03-31 0
Task 08:00 17:00

The following code example comes from st ep02a. cpp, and the result is shown in Fig-
ure 10.3.

cl ass M/St andardltem: public QStandardltem {
S :\/f/Standardlten( const Quariant& v ) : Qstgndardlten()
setData( v, Q::DisplayRole );
M/ St andardltem( const QString& v ) : QStandardlten()
setData( v, Q::DisplayRole );
}
int main( int argc, char* argv[] )

QApplication app( argc, argv );
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tutorial/step02a/step02a.cpp

@St andar dl t enrvbdel nodel ;
nodel . appendRow QLi st <QSt andardl t ent>()
<< new MyStandardlten( OQString( "Task" ) )
<< new MyStandardlten{ KDGantt::TypeTask )
<< new MyStandardlten( QDateTi ne( QDate( 2007, 3, 4 ) ) )
<< new MyStandardltenm QDateTi ne( QDate( 2007, 3, 9 ) ) ) );

nodel .insertRowm 1 );

nodel . set Dat a( nodel . i ndex(
nodel . set Dat a( nodel . i ndex(
nodel . set Dat a( nodel . i ndex(
nodel . set Dat a( nodel . i ndex(

...

, @tring( "Event" ) );

, KDGantt:: TypeEvent ); 0O

, QDateTinme( QDate( 2007, 3, 6 ) ) );
, QDateTinme( QDate( 2007, 3, 6 ) ) );

RPRPRP
WN RO
—_————

0 MsStandardltemis simply used for convenience when adding a row in one
single call, instead of having to call set Dat a() on five QSt andar dI t emobjects.

0 Here, we add one entire Gantt chart item in one single call, by creating a list of
My St andar dl t emabjects, each representing a specific data entry in the model.

O Another method of adding data would be to cal QAbstractltenivbd-
el : : set Dat a() for each of theindices.

If you are adding child items to a summary item or multi item, simply use the model in-
dex of the summary or multi item as the parent index in the call to Qabstract|tem
Model : ;i ndex(), instead of the default value. Or, if you are constructing your items
from QSt andar dI t emobjects, use the object representing the summary or multi item,
and call QSt andar dl t em : appendRow() .

Customizing ltems

There are two ways of customizing the appearance of items in KD Chart, either using
the already present | t enDel egat e or implementing your own custom | t enDel egat e
subclass. In this section we will cover the former; implementing your own custom
I t enDel egat e iscovered in Section , “Creating Y our Own ItemDelegate’.

Changing the Brush

Different types of items have different default colors. The initial default color is set to
red for event items, green for tasks and blue for summaries.

The basic way of changing the color of an item type is to use a different QBr ush when
drawing it. This QBrush is then supplied to KD Chat using
KDGantt:: | tenmDel egat e: : set Def aul t Brush() , which takes two arguments:. the
type for which you wish to change the brush, and the actual brush.

Thiswill change the brush, and hence the color, for all items of a certain type, including
already created items.

This code example comes from st ep02b. cpp, and the result is shown in Figure 10.4.

/] Added a task, an event and a summary item wth a child

Brush nyTaskBrush( Q::yellow, Q::Dense3Pattern );
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Brush nyEvent Brush( Q: NoBr ush ); O

QBrush nmySummar yBr ush( Q green );

vi ew. gr aphi csVi ew() - >i tenDeI egat e() >set Def aul t Brush( KDGantt:: TypeTask,
nmy TaskBr ush )

vi ew. gr aphi csVi ew() - >i t enDel egat e() - >set Def aul t Brush( KDGantt:: TypeEvent O,
nmyEvent Brush );

vi ew. gr aphi csVi ew( ) - >i t enDel egat e() - >set Def aul t Brush( KDGantt:: TypeSumary,
nmySunmar yBrush ) ;

0  Setting up the brushes for customizing the different items. The tasks will be yel-
low, with a moderately dense pattern, the events will be transparent while the sum-
mary items will be green.

0  Setting the default brush on the | t enDel egat e. As mentioned, this will change
the brush for all existing items of this particular type.

Figure 10.4. Customizing the Brush
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Changing the Pen

Just as with item colors, you can change the line style for each item type, simply by
providing KDGant t : : | t enDel egat e with a QPen object. The default pen for al items
isblack, with awidth of 1 pixel.

To change the pen for an item type, use
KDGantt:: It enmDel egat e: : set Def aul t Pen() . This method takes two arguments:
the item type and the QPen object.

Note

Changing the pen for an item not only changes the line color in the sched-
ule view, it aso changes the color of the caption text in the schedule view,
as these are drawn using the same pen.

This code example comes from st ep02c. cpp, and the result is shown in Figure 10.5.

// Added a task, an event and a summary item with a child

QPen nyTaskPen( Q: : red );

QPen nyEvent Pen( Q::NoPen O);

QPen nySummar yPen( Q :green, 3);

vi ew. gr aphi csVi ew( ) - >i t emDel egat e() >set Def aul t Pen( KDGantt: : TypeTask,
rryTaskPen )
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vi ew. gr aphi csVi ew() - >i t enDel egat e() - >set Def aul t Pen( KDGantt: : TypeEvent O,
nyEvent Pen );

vi ew. gr aphi csVi ew() - >i t enDel egat e() - >set Def aul t Pen( KDGantt:: TypeSunmary,
nmy Summar yPen ) ;

0  Setting up the pens for customizing the different items. The tasks will be drawn
with ared line, the events will be drawn without line while the summary items will
have a green line with awidth of 3 pixels.

0  Setting the default pen on the It enDel egat e. As you can see in the screenshot
below, this also affects the caption in the schedule view for each of the items.

Figure 10.5. Customizing Lines

' KDGantt - Customizing lines

Start and End Time

Changing the start and end time of an item is simply a matter of modifying the data
within the model, specifically in the third and fourth column. This is done by using
QAbstract I t emvbdel : : set Dat a(), and giving it the index for the start or end date
entries, as well asthe new date.

As mentioned earlier in this manual, the start date and end date for summary items are
calculated automatically and should not be set. Also, events only take the start date into
consideration when drawing, although they still need a valid end date. Hence, the only
items that require both a start date and an end date are task items.

The complete source code for this example isin st ep02d. cpp. The result can be seen
in Figure 10.6, and as seen compared to Figure 10.3 the task item has been moved and
extended.

/'l A task added to the first row of the nodel

nodel . set Dat a( nodel .index( 0, 2 ), QDateTinme( QDate( 2007, 3, 8 ) ) );
nodel . set Dat a( nodel .index( 0, 3 ), QDateTi ne( QDate( 2007, 3, 15 ) ) )

Figure 10.6. Customizing Start and End Times
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' KDGantt - Changing Time

Working With Constraints

Constraints are most often used to show dependencies between tasks. We saw an ex-
ample of this in the introductory chapters, in Figure 10.2. Using constraints makes it
easier for the reader to see quickly which tasks need to be completed before the next
task can be started.

In this section, we will try to explain this a bit further, by means of afew code examples
on how you can use constraints.

Introduction To Constraints

A constraint is an object of KDGant t : : Const r ai nt, containing references to the in-
dices of the two tasks it is linking together. One KDGant t : : Const r ai nt can only link
two tasks, however, several KDGant t : : Constrai nt's can reference the same tasks at
the same time. This enables one task to be dependant on severa others, and several
tasks to be dependant on one task.

To have KD Chart observe a constraint, the KDGant t : : Const rai nt object must be
added to aKDGant t : : Const rai nt Model .

The example in Figure 10.7 shows links between items of the type KDGantt:: TypeTask

but it works just the same with items of the types KDGantt::TypeEvent and
KDGantt:: TypeSummary.

Figure 10.7. A Simple Constraint

' KDGantt - A Simple Constraint

Adding Constraints
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As mentioned in the introduction, constraints are objects of KDGant t : : Const r ai nt
added to a KDGant t : : Const r ai nt Model using
KDGant t : : Constrai nt Model : : addConstrai nt () . This constraint model is then
passed into the view by calling KDGant t : : Vi ew: : set Const r ai nt Model ().

The KDGant t : : Const rai nt object is made up of two Qvbdel I ndex's, each repres-
enting an item in the Gantt chart with the second index depending on the first index.

The complete source code for this example isin st ep02e. cpp. The result can be seen
in Figure 10.7

QSt andar dI t emvbdel nodel ;
/1 Added summary on index 0,0
/] Added two tasks on index 0,0 and 0,1 as the children of the summary

KDGant t : : Const r ai nt Model cnodel ;

Qwbdel I ndex pi dx = nodel.index( 0, 0 );

cnodel . addConstrai nt ( KDGantt:: Constraint( nodel.index( 0, 0, pidx ),
nodel .index( 1, 0, pidx ) ) );

vi ew. set Model ( &model );

vi ew. set Const r ai nt Model ( &cnodel );

Customizing Constraints

To customize the look of the constraints you will need to implement your own
KDGantt: : I t enDel egat e and override pai nt Constrai nt I ten(). More on how to
do thisis covered in Section , “Creating Y our Own ltemDelegate’.

Working With the Grid

There are a number of options you can change in the grid, the most important being the
scale. There are three different values for the scale, ScaleAuto, ScaleHour and
ScaleDay. Changing the scale does not change the width of the days, but rather the
second row in the header. As can be seen in Figure 10.8 and Figure 10.9 the width stays
the same although we changed the scale.

Figure 10.8. Using Day Scale

' KDGantt - Day Scale
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Figure 10.9. Using Hour Scale

' KDGantt - Hour Scale

Changing the width of the days would enable the user to see the items in the chart with
finer granularity than before. Instead of looking at an item spanning 2 hours of a day
from a view where you can see an entire week, you can, by increasing the day width,
see exactly during which hours the item takes place. This is done by calling
KDGantt:: Dat eTi meGri d: : set DayW dt h() , giving it a value representing the ac-
tual pixel width of aday.

The screenshot shown in Figure 10.10 is based on the same data as the one in Fig-

ure 10.9, and is also using the hour scale. However, the day width has been changed to
500 pixels, making it possible to see at which hours the tasks begin and end.

Figure 10.10. Changed Day Width

' KDGantt - Changed Day Width

You can also modify the week shown in the grid, both by setting the start day of the
week as well as sefting which days are free. The former is done by calling
KDGantt:: DateTi meGid::set\WeekStart(), and the later by caling
KDGantt:: Dat eTi meGri d: : set FreeDays() . The start day of the week will have a
solid left line drawn in the grid, instead of a dashed line which is the case for all other
week days. Also, quite naturally, the week scale will use it as week delimiter. The free
days will be drawn with a grey background instead of the default white.

Figure 10.11. Customized Grid
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' KDGantt - Customized Grid

The following code example can be found in st ep02f . cpp, and the results can be seen
in Figure 10.11.

/l ... set up the nodel, added two tasks

KDGantt:: DateTi neGid grid;

grid.setScal e( KDGantt::DateTimeGid:: Scal eDay );

grid.setDayWdth( 20 );

grid.setWeekStart( Q::Sunday );

grid. set FreeDays( QSet <Q: DayCIV‘éek>() << @::Tuesday << Q::Wednesday );
gri d. set RowSepar at or s( true )

/1 ... set up the view

User Interaction

KD Chart has a set of built-in user interactions. For example, a user can click and drag
an item in the chart to move it, or grab either end of it to change the start date or end
date. It is also possible to create a constraint between two items by clicking-
and-dragging.

Besides these default implementations, you can of course add your own user interac-
tions by connecting to various signals in KDGantt:: G aphicsView and
KDGant t : : Graphi csScene. Please refer to the reference manual for details on each
class.

Working With The GraphicsView

Here we will give you a more in-depth knowledge of KD Chart, and how you can work
with it to fit your needs. We will also introduce a new way of adding items to the Gantt
chart, rather than using KDGant t : : Vi ew.

Furthermore, this chapter will show you how you can modify all items in the Gantt chart
more extensively than offered by the available API.

The KDGant t : : Gr aphi c¢sVi ewis the component visible to the right in all screenshots
so far, where all the tasks, events and summaries are drawn. You are able to use this dir-
ectly instead of using KDGant t : : Vi ew, but this introduces some new concepts when it
comes to adding items to the Gantt chart. You also have greater responsibility to make
sure everything needed is initialized, as this was handled by the KDGant t : : Vi ew earli-
er.
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As described in Section , “Basic Usage, Working With Items’, when adding items to the
view you need to make sure the correct datais put into the correct column of the model.
Thisis not the case when using KDGant t : : Gr aphi csVi ew directly, now all data goes
toindex 0, 0 but with different data item roles. The item roles used are ItemTypeRole,
StartTimeRole, EndTimeRole and TaskCompletionRole for each type of data.

Figure 10.12. Only Using GraphicsView

' KDGantt - Working With The GraphicsView

| ' | D

The following code example is aso available in st ep03a. cpp. The result can be seen
in Figure 10.12

1

[ R F KRR KR Kk Ak kK kA KKK I KK AR AR KA K KA KA K AR KK AR K AR IR I AR KA KA K AR KA F AR KA KA I Ak kX Kk *

** Copyright (C 2001-2012 Kl aral vdal ens Dat akonsult AB. Al rights reserved.
5 * %
** This file is part of the KD Chart library.
* %
** Licensees holding valid comrercial KD Chart |licenses may use this file in
** accordance with the KD Chart Conmmercial License Agreenment provided with
10 ** the Software. O

* %
* %
** This file may be distributed and/or nodified under the ternms of the
** GNU General Public License version 2 and version 3 as published by the
15 ** Free Software Foundati on and appearing in the file LICENSE. GPL.txt included.
* %
** This file is provided AS IS with NO WARRANTY OF ANY KI ND, | NCLUDI NG THE
** WARRANTY OF DESI GN, MERCHANTABI LI TY AND FI TNESS FOR A PARTI CULAR PURPCSE.
* *
20 ** Contact info@dab.comif any conditions of this licensing are not

** clear to you.
* %

KKK KA KKK KKK K I KKK AR F KKK A KA I KKK A KA KKK KA KA KKK KA KA KKK KA R KKK KKK KKk Kk

25 #include <QApplication>
#i ncl ude <QSt andar dl t emvbdel >
#i ncl ude <QPoi nter>

#i ncl ude <KDGantt Graphi csVi ew>
30 #include <KDGantt DateTi mreGri d>
#i ncl ude <KDGantt Abstract RowControl | er>

class MyRowController : public KDGntt:: Abstract RowController {

private:
35 static const int ROWHElIGHT ;
QPoi nt er <QAbstract | t emvbdel > m nodel ;
public:
MyRowControl | er ()
40 {
}

}/oi d set Mbdel ( QAbstract|tenivbdel * nodel )
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45 m nodel = nodel ;

/*rei mp*/int headerHei ght() const { return 40; }

50 [*reimp*/ bool isRowVisible( const Qwdel | ndex& ) const { return true;}
/*rei mp*/ bool isRowExpanded( const Qwbdel | ndex& ) const { return false; }
/*rei mp*/ KDGantt::Span rowGeonetry( const Qwbdel | ndex& i dx ) const

return KDGantt:: Span( idx.row )*ROW HElI GHT, ROW HEI GHT );

55 }
/*reimp*/ int maxi mun tenHei ght () const {
return ROW HEI GHT/ 2;
}
/*rei mp*/int total Hei ght() const {
60 ) return m.nodel - >r owCount () * ROW HEI GHT;
/*rei mp*/ Qwvbdel I ndex i ndexAt( int height ) const {
return m.nodel - > ndex( hei ght/ ROV HEI GHT, 0 );
65
/*rei mp*/ Qwbdel | ndex i ndexBel om{ const Qwbdel | ndex& idx ) const {
if ( lidx.isValid() )return Qvwbdel I ndex();
return idx.nodel ()->i ndex( idx.row()+1, idx.colum(), idx.parent() );
70 }
/*rei mp*/ Qwbdel | ndex i ndexAbove( const Qvbdel | ndex& idx ) const {
if (lidx.isValid() )return Qwdel | ndex();
return idx.model ()->i ndex( idx.row()-1, idx.colum(), idx.parent() );
}
75 O
b

const int MyRowController:: ROV HEl GHT = 30;
80 int main( int argc, char* argv[] )
QApplication app( argc, argv );
QSt andar dl t emVbdel nodel ;

85

St andardl tent item = new QStandardlten();

item >set Data( KDGantt:: TypeTask, KDGantt::IteniTypeRole );

item >setData( QString( "Decide on new product" ) );

item >set Data( QDateTi ne( QDate( 2007, 3, 1) ), KDGantt::StartTinmeRole );
90 item >setData( QDateTi ne( QDate( 2007, 3, 3 ) ), KDGantt::EndTineRole );

St andardltent iten? = new QStandardlten();
itenR->setData( KDGantt:: TypeTask, KDGantt::|teniTypeRole );
iten2->setData( QString( "Educate personel” ) );
95 iten2->set Data( QDateTi ne( QDate( 2007, 3, 3 ) ), KDGantt::StartTineRole );
iten2->setData( QDateTi ne( QDate( 2007, 3, 6 ) ), KDGantt::EndTi neRole );

nodel . appendRow( item);
nodel . appendRow itenR );
100
MyRowControl | er rowController;
rowControl | er. set Model ( &mdel );

KDGant t : : Graphi csVi ew graphi csVi ew,
105 gr aphi csVi ew. set RowControl | er( & owController );
gr aphi csVi ew. set Model ( &rodel );

graphi csVi ew. set WndowTi t| e( "KDGantt - Working Wth The G aphicsView' );
gr aphi csVi ew. show() ;

110
return app.exec();

0 Oneimportant part of setting up the KDGantt : : G aphi csVi ew s that you need
to implement your own row controller a a subclass of
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KDGantt:: Abstract RowControl ler. The row controller is used by
KDGantt: : Graphi csVi ew to navigate through the data model and also to de-
termine the row geometries. For more information on each method you will need
to override, please refer to the reference manual.

0 Two new items are created and added to the model. As you can see, we only need
to create one QSt andar dI t emobject per item in the Gantt chart with all the data
in different roles, compared to when using KDGant t : : Vi ew where we needed
four or five QSt andar dl t emobjects for each item in the Gantt chart.

0 Wethen create our KDGant t : : Gr aphi csVi ew and set the required member vari-
ables on it—the model containing the items to be drawn as well as the custom row
controller.

Setting Up The Grid

Working with the grid on a standalone KDGant t : : Gr aphi csVi ewis no different from
what we have described in Section , “Working With the Grid” , except that instead set-
ting it up with KDGntt::View:setGid(), Yyou have to use
KDGantt:: GraphicsView :setGid().

. Warning

You should never need to call either
KDGantt:: Abstract Gi d: : set Model () or
KDGantt:: Abstract Qi d: : set Root I ndex() from client code. These
arefor internal use only. Doing so will cause an assert in client code.

A complete code example where the grid is used with a standalone
KDGant t : : Graphi csVi ewcan befoundinst ep03b. cpp.

Creating Your Own | t enDel egat e

In order to customize items and constraints more extensively than offered by the basic
APl you will need to implement your own custom |t enDel egat e. This is then in-
stalled on the graphics view by using
KDGantt:: GraphicsVi ew. : setl|tenDel egate(). In this section, we will have a
closer look on exactly what you can change with your own I t enDel egat e, as well as
show some code examples doing just that.

Customizing Iltems
In Section , “Customizing Items’, we have shown how you can change the brush and
pen for al the items in the Gantt chat. By overriding

KDGantt:: |tenmDel egate:: pai nt Ganttlten() you can customize the look of your
items even further as you are then responsible for painting them.
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Figure 10.13. Custom Item Painting

" KDGantt - Custom Item Painting
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In the following code example, we change the look of tasks, while events and summar-
ies are painted by the base class. For the complete code, please refer to st ep03c. cpp.
Theresult can be seenin Figure 10.13.

usi ng namespace KDGantt;
cl ass MyCustom tenDel egate : public ItenDel egate {
void paintGanttlten( QPainter* painter,
const StyleOpti onGJanttltenm& opt,
const Qwbdel | ndex& idx )

pai nt er- >set Render Hi nt s( QPainter::Antialiasing );
if ( lidx.isValid() ) return;
IteniType type = static_cast<ItenType>(
i dx. nodel ()->data( i dx ItenTypeRole ).tolnt() );
QString txt = idx.nodel ()->data( idx, Q: - Di splayRol e ).toString();
QRectF itenRect = opt itenRect;
QRect F boundi ngRect = opt. boundi ngRect ;
boundi ngRect . set Y( itenRect.y() );
boundi ngRect . set Hei ght ( i tenRect. hei ght() );

Brush brush = defauItBrush( type );
if ( opt.state & QStyle:: State Selected ) {
QLI near Gr adi ent sel ectedGr ad( 0., 0., 00.
QAppI i cation::fontMetri cs().height() );
sel ect edG ad. set Col or At ( O., cired );
sel ectedG ad. set Col or At ( 1., Q darkRed )

) brush = Brush( sel ectedG ad );

pai nter->set Pen( defaultPen( type ) );
pai nt er - >set Brush( brush );
pai nter->set BrushOrigin( 1tenmRect.topLeft() );

swi t ch( type) {
case TypeTask:
if ( i t emRect . |sVaIid() ) {
QRectF r = itenRect;
r.translate( 0., r.height() / 3. );
r.setHeight( 2. * r.height() / 9. );

painter->translate( 0.5, 0.5 );
painter->drawRect( r );
O

QRectF leftRect = itenRect;
leftRect.setWdth( 5 );
pai nter->drawRect ( | eftRRect );

QRectF rightRect = enRect ;
rightRect.sethth( )
rightRect.translate( r.width() - 5 0);
pai nter->drawRect ( ri ght Rect );
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Q::Alignnent ta;

switch( opt.displayPosition ) {

case StyleOptionGanttltem:Left: ta = Q::AlignLeft; break;
case StyleOptionGnttltem:Right: ta = Q::AlignRi ght; break;
case StyleOptionGanttltem: Center: ta = Q::AlignCenter; break;

}
pai nt er - >dr awText ( boundi ngRect, ta, txt );

br eak;

defaul t:
EDGaEtt::ItenDeIegate::paintGanttIten( painter, opt, idx );
r eak;

O As we are changing the look of Gantt items, we need to override pai nt Gant -
t1temn(). If we were to change the appearance of constraints, we would have to
override pai nt Constrai ntlten() instead.

0  One thing that we changed compared to the default painting of the task items, is
that selected items are filled with a red gradient instead of having the line width
doubled.

0  The second thing we changed was the actual look of the task items. By default,
they are drawn as a rectangle spanning from the start date to the end date. Thisis
till the case, however we have decreased the height of the rectangle, and added
two vertical rectangles at the beginning and end of the task, to symbolize the fact
that you, as a user, can click and drag the edge of the rectangle to change the start
date and end date.

The process of customizing the appearance of summary and event items are of course
similar, it is up to your imagination what they can look like.

Customizing Constraints

As mentioned in the previous section, it is also possible to change the apperance of the
constraints. This is achieved by overriding
KDGantt:: | tenmDel egat e: : pai nt Constraintlten() , providing your own code
for drawing it.

The default look of a constraint is an arrow drawn from the end of one item to the be-
ginning of another, as seen in e.g. Figure 10.13. In the following example, we will
change the way the connection is drawn from straight lines to a Bezier curve. The com-
plete code example is available in st ep03d. cpp and the results can be seen in Fig-
ure 10.14. Please note that the "Evaluate Product C" task has been moved manually to
demonstrate what the constraint looks like when the start and end times overlap.

Figure 10.14. Custom Constraint Drawing
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" KDGantt - Custom Constraint Drawing
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cl ass MyCustom tenDel egate : public ItenDel egate {
static const greal TURN = 10.;

voi d paintConstraintlten( QPainter* painter,
const QStyl eQpti onJG aphi csltem& opt,
const QPoi ntF& start, const QPointF& end )

Q UNUSED( opt );

pai nt er->set Render H nts( QPainter::Antialiasing );
greal mdx = ( end.x()-start.x() )/2. + start.x();
greal midy = ( end.y()-start.y() )/2. + start.y();

if ( start.x() <= end. x() ) {
pai nter->setPen( Q: ack );
pai nt er - >set Br ush( Q bl ack );
} else {
pai nter->set Pen( Q red )
pai nt er - >set Brush( Q ‘red );

if ( start.x() > end.x()-TURN ) {
QPai nterPath path( start );
pat h. quadTo( QPoi nt F( start . x() + TURN * 2., ( start.y() + mdy ) / 2. ),
QPointF( mdx, mdy ) );
pat h. quadTo( QPoi nt F( end. x() -7 TURN * 2, ( end.y() + midy ) / 2. ),
QPointF( end.x() - TURN/ 2., end.y() ) );

Brush brush = painter->brush();
pai nter->set Brush( Brush() );
pai nt er->drawPat h( path );

pai nt er->set Brush( brush );

QPol ygonF arrow,
arrow << end
<< QPoint F( end.x()-TURN 2., end.y()-TURN 2. )
<< QPointF( end.x()-TURN 2., end.y()+TURN 2. );
pai ?t er - >dr awPol ygon( arrow );
se
pai nter->set Brush( Brush() );
QPai nterPath path( start );
pat h. cubi cTo( QPoi nt F( mi dx0O, start. y() ),
QPoi nt F( mi dx, end.y()
QPoi nt F( end. x() TURN/2 end.y() ) );
pai nt er - >drawPat h( path );

} e

pai nter->set Brush( Q::black );

QPol ygonF arr ow;
arrow << end
<< QPointF( end.x()-TURN 2., end.y()-TURN 2. )
<< QPointF( end.x()-TURN 2., end.y()+TURN 2. );
pai nt er - >dr awPol ygon( arrow );

0 When customizing the appearance of constraints, you will need to override
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KDGantt: :|tenDel egate:: paintConstraintlten() .

0 What we have changed here was the drawing of the actual constraint link. We
have set it up for two situations. when the start time and end time of the two tasks
overlap, and when they do not. The painter path is then simply drawn using
QPai nter::drawPat h().

Creating Your Own Items

Besides changing the appearance of items and constraints, implementing your own
I t enDel egat e also has the advantage that you can add your own custom items to the
Gantt chart. Thisis done similarly to customizing the items, but instead of changing the
way an already existing item type is drawn, you simply look for your own type. This
type must have a value greater than KDGantt::TypeUser, as the values below are re-
served for KD Chart.

The following example shows how you can create a fourth item type, Deadline, used for

showing a deadline in the Gantt chart. The complete code example can be found in
st ep03e. cpp and the results can be seen in Figure 10.15.

Figure 10.15. Using Your Own Items

7 . KDGantt - Using Your Own [tems

1 2
W|T|F|5|5
B2 ... Decide on ne..
e 1 " Decision made
-2 Educate pers... persone
- 2174 Product shift ... hift dong @
] ) o)

enum Myl t eniType {
TypeDeadl | ne 0= KDGantt:: TypeUser + 1174

usi ng nanmespace KDGantt;
class MyCustoml tenDel egate : public ItenDel egate
{

void paintGanttlten( QPainter* painter,
const Styl eOptionGanttltem& opt,
const Qwbdel | ndex& idx )

if (lidx.isValid() ) return;
Itenifype type = static cast<|temType>(
i dx. nodel ()->data( idx, ItenfTypeRole ).tolnt() );
QString txt = |dx. nodel ()->data( idx, Q::D splayRole ).toString();
QRectF itenRect = opt itenRect;
QRect F boundi ngRect = opt. boundi ngRect ;
boundi ngRect . set Y( itenRect.y() );
boundi ngRect . set Hei ght ( i tenRect. hei ght() );

{

switch( type ) {
case TypeDeadl i ne:
if ( opt.boundOi ngRect isvalid() ) {
QPen pen( Q::red );
pen. sethth( 3 )
pai nter->set Pen( pen );
QRect r = opt.rect;
QineF line( 0., 0., 0., r.height() );
pai nter->drawLine( line );
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tutorial/step03e/step03e.cpp

pai nter->setPen( Q::black );

Q::Alignnent ta;

swi tch( opt.displayPosition ) {

case StyleOptionGanttltem:Left: ta = Q::AlignLeft; break;

case StyleOptionGanttltem:Right: ta = Q::AlignRi ght; break;
i

case StyleOptionGanttltem: Center: ta = :AlignCenter; break;

5 :
pai nt er - >dr awText ( boundi ngRect, ta, txt );

br eak;

defaul t:
KDGantt:: |tenDel egate:: paintGanttlten( painter, opt, idx );
br eak;

We declare our new type which is later used to distinguish between this type and
the types supplied by KD Chart.

When we discover that the painting code for our item is called, we simply draw
it—in this case a 3 pixel thick vertical red line to show a deadline in the Gantt
chart. The line takes up all the vertical space on therow it is set.
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Appendix A. Q&A section

Building and installing KD Chart

AA.
1.1. How can | build and install KD Chart from source?

Procedure to follow for building and installing KD Chart is described in file I n-
stal | . src, pleaserefer to that file for details.

AA.
1.2. How canl install the Designer Plug-in?

This can be done either manually or automatically:

* manud installation:

Note
This step is only needed if you did not install KD Chart top-

level, as described in the previous answer:

Go to the pl ugi ns directory of your KD Chart source installa-
tion. Runmake instal |l (Unix/Linux, Mac, ...), or nnake i n-
stal | (Windows)

Now find the Plug-in filein thel i b/ pl ugi n/ directory of your KD Chart in-
stallation path: For Unix/Linux, Mac: /
usr/ | ocal / KDAB/ KDChart - VERSI ON/ | i b/ pl ugi n For Windows that is:
C: \ KDAB\ KDChart - VERSI O\ | i b\ pl ugi n\ From there you can either
copy it into your desired QT's plugin path, eg. this might be
$QTDI R/ pl ugi ns/ desi gner/, or you can set the QT_PLUG N_PATH envir-
onment variable before running the designer. If set, Qt will look for pluginsin
the paths (separated by the system path separator) specified in the variable.

* automatic installation: Thiswill copy the Plug-in into the QT plugin path, e.g.
this might be $QTDI R/ pl ugi ns/ desi gner/

Go to the pl ugi ns directory of your KD Chart source installation Run make
di stcl ean (Unix/Linux, Mac, ...), or nmake distclean (if using Win-
dows) Run qgmake CONFIGt=install-qt Run nake install
(Unix/Linux, Mac, ...), or nmake instal | (Windows)
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User interaction

AA.
2.1

AA.
2.2,

AA.
23.

How can | connect adiagram to aQTabl eVi ew?

AsKD Chart 2 fully supports the "Interview" model/view paradigm introduced by
Qt 4 connecting a diagram to a QTabl eVi ewisaseasy asusing aQ t enSel ec-
ti onModel .

Have a look at the file exanpl es/ Model Vi ew Tabl eVi ew nmai nwi ndow. cpp
to see how this is done in the Mai nW ndow: : set upVi ews() method and/or
study the Qt API Reference documentation.

How can | run my own code on mouse click at diagram data?

As KD Chart 2 fully supports the "Interview" model/view paradigm introduced by
Qt 4 having your own S| ot method invoked on mouse click can be achieved by
using a Q t enBel ecti onModel and connecting to its sel ect i onChanged()
signal.

Have a look at the file exanpl es/ Model Vi ew Tabl eVi ew nmai nwi ndow. cpp
to see how the connection is declared in the constructor. Using information in the
signa'sQ t enBel ect i on parameters any (de)selected bars are (un)marked in the
Mai nW ndow. : sel ecti onChanged() method.

Of course you could aso show a dialog there to display additional data to the
user, or you might want to fill some QLabel with information on items clicked ...

How can | let the user zoom at diagram data by rubberbanding?

As  rubberbanding is  explicitely supported by the KD
Chart:: Abstract Coor di nat ePl ane class you can just call its method
set Rubber BandZooni ngEnabl ed( bool ). The planewill transparently use a
QRubber Band in its nousePr essEvent () for the left button and it will adjust
its zoom factor setting automatically too, as well as call its parent's updat e()
method.

Have alook at the file exanpl es/ Zoon' Scr ol | Bar s/ mai nwi ndow. cpp mak-
ing use of thisfeature.
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Storing / loading of KD Chart settings

AA.
3.1. How canl store KD Chart settingsto afile?

This can be done by using the KDChart : : Seri al i zer class.

Note that KDChart: : Seri al i zer isdependent on your Qt library containing the
Q Xm module which provides C++ implementations of SAX and DOV so having
the serializer in a library of its own alows you to build KD Chart even if your
version of Qt does not include the XML module.

To build the serializer library, just run

cd kdchartserializer
qmeke
make (or nneke, for Wndows, resp.)

The examplesin kdchar t seri al i zer / exanpl es/ show how to use the serial-
izer and how to connect your diagram(s) to the data model(s) after the serializer
has finished |oading the settings.

Dynamic data / Look and Feel

AA.
4.1. How can | change (or add, resp.) data of an existing chart?

As KD Chart 2 fully supports the "Interview" model/view framework introduced
by Qt 4 modifying your data model is automatically reflected by your views, i.e.
your LineDiagram is updated and axes re-calculated if necessary.

Have a look at exanpl es/ Real Ti me/ mai n. cpp where this is done by the
sl ot Ti meout () method just calling m nodel . set Data(). Of course you
could also use the i nsert Rows() method of the model to add new data cells, or
you could remove some data ... For details see the APl Reference of the Qt
Qst andar dl t emvbdel class.

AA.
4.2. How do | usefixed bar width so the chart gets wider when data are added?

The new method set Fi xedDat aCoor di nat eSpaceRel ati on( bool )
provided by the KDChart: : Cart esi anAxi s class can be used to lock the cur-
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rently active bar width, it disables the default width adjusting so you can no
longer expect all of the datato fit into the available space.

Adding more data will then keep the same bar width: The coordinate plane will
grow wider, so you might consider embedding your KDChart : : Chart (or your
KDChart:: W dget , resp.) in a @scr ol | Ar ea to make sure al of it will fit into
your application's window without that growing too large.

AA.
4.3. How can | make the axes arealook like a contiguous region?

By using the same QBr ush with set Backgr oundAt t ri but es() of both of the
axes you make KD Chart show their areas as one region: An additional rectangu-
lar areawill be inserted in the axes' corner to make the axes form an 'L’ shaped re-
gion, asshown in exanpl es/ Axi s/ Label s/ .

Contacting KD Chart Support

AA.
5.1. How can | get help (or report issues, resp.) on KD Chart?

To report issues/problems, or ask for help on KD Chart please send your mail
with a description of your problem/question/wishes to the support address kd-
chart-support@kdab.com. Please include a description of your setup: CPU type,
operating system with release number, compiler (version) used, any changes you
made on libraries that are linked to ... Just include every detail that might help us
set up a comparable test environment in our labs.

In most cases it will make sense to include a small sample program showing the
problem you are describing: We will then reproduce the issue on our machines
and either fix your sample code or adjust our own code (in case your reported is-
sue might turn out to result from sub-optimal implementation in KD Chart).

Note
Providing us with a compilable sample program file will help us find

a good solution for the problem reported, as we will be using the
same code that you have been trying to use yourself.

Often the easiest way to create such a sample program could be to modify one of
our programs and send the source file, e.g. if you have modified exanpl es/
Bar s/ Si npl e/ mai n. cpp to show what you are trying to achieve you can just
send us the mai n. cpp file and state that it is a to be used in exanpl es/
Bar s/ Si npl e/ .

178


mailto:kdchart-support@kdab.com
mailto:kdchart-support@kdab.com

179



	KD Chart Programmer's Manual
	Table of Contents
	Chapter 1. Introduction
	What You Should Know
	The Structure of This Manual
	What's next

	Chapter 2. KD Chart 2 API Introduction
	Overview
	Code Sample
	Concepts
	Ownership of Components versus Parameters

	KD Chart and Model/View
	Code Sample

	Attribute sets
	Code Sample

	Memory Management
	Code Sample

	What's Next

	Chapter 3. Basic steps: Create a Chart
	Prerequisites
	The Procedure
	Two Ways To Create Your Chart
	Widget Example
	Chart Example

	What's Next

	Chapter 4. Planes and Diagrams
	Cartesian Coordinate Planes
	Bar Charts
	Normal Bar Charts
	Stacked Bar Charts
	Percent Bar Charts
	Code Sample
	Bars Attributes
	Bar Attributes Sample
	Tips and Tricks
	A Complete Bar Example
	Line Charts
	Normal Line Charts
	Stacked Line Charts
	Percent Line Charts
	Code Sample
	Lines Attributes
	Line Attributes Sample
	Tips and Tricks
	A Complete Line Example
	Point Charts
	Point Sample Code
	Points Attributes
	Tips and Tricks
	A Complete Point Example
	Area Charts
	Area Sample Code
	Area Attributes
	Tips and Tricks
	A Complete Area Example
	Plotter Charts
	Plotter Sample Code
	Levey-Jennings Charts

	The Polar Coordinate Plane
	Pie Charts
	Simple Pie Charts
	Exploding Pie Charts
	Code Sample
	Pies Attributes
	Pie Attributes Sample
	Tips and Tricks
	A Complete Pie Example
	Polar Charts
	A Simple Polar Chart
	Polar Attributes

	Ternary Coordinate Plane
	Ternary Line Charts

	What's next

	Chapter 5. Axes
	Cartesian Axis
	Ternary Axis
	How to configure Cartesian Axes
	Cartesian Axes Sample

	Tips
	Axis Example


	Chapter 6. Legends
	How to Configure
	Legend Sample

	Tips
	What's Next

	Chapter 7. Header and Footers
	How to Configure
	Headers and Footers Code Sample

	Tips
	Headers and Footers Example

	What's Next

	Chapter 8. Customizing Your Chart
	Attributes Model, Abstract Diagram
	How It Works

	Data Tooltips and Comments
	Specifying a data item tooltip
	Specifying a fixed data item comment

	Data Values Attributes
	DataValue Attributes Sample Code
	Data Values Labels: Details

	Text Attributes
	Text Attributes Sample Code

	Markers Attributes
	Markers Attributes Sample Code

	Value Tracker Attributes
	Background Attributes
	Background Attributes Sample Code

	Frame Attributes
	Frame Attributes Sample Code

	Grid Attributes
	Grid Attributes Sample Code

	ThreeD Attributes
	ThreeD Attributes Example

	Font Sizes and Other Measures
	When and how to use the Measure class
	How to specify absolute values
	How to specify relative values

	Relative and Absolute Positions
	What is relative positioning all about?
	How to specify a position
	Using Position and RelativePosition

	What's next

	Chapter 9. Advanced Charting
	Example programs to consult

	Chapter 10. Gantt Charts
	Gantt Chart Examples
	A Basic Gantt Chart
	An Extended Gantt Chart

	Your First Own Gantt Chart
	Examples
	A Basic Gantt Chart
	An Extended Gantt Chart

	Basic Usage, Working With Items
	Introduction to Items
	Tasks
	Events
	Summaries
	Multi items

	Adding Items
	Customizing Items
	Changing the Brush
	Changing the Pen
	Start and End Time


	Working With Constraints
	Introduction To Constraints
	Adding Constraints
	Customizing Constraints

	Working With the Grid
	User Interaction
	Working With The GraphicsView
	Setting Up The Grid

	Creating Your Own ItemDelegate
	Customizing Items
	Customizing Constraints
	Creating Your Own Items


	Appendix A. Q&A section

