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Programming With wxDev-C++

“It's got some quirks but then again don’'t we all”
NinjaNL
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The Boring Bit

Introduction

The first question any child will ask youwdyand it is a good question (except after the
thirtieth time of being asked). The sun is blazitegvn; it's a 108 outside, so why am |
indoors writing this book?

The main reason is because many people have askexForum if a book on wxDev-

C++ is going to be written. So far a few tutorib&s/e been produced and there have been
various mutterings about books. That answers tlestopn as to why | am writingpis

book. But not whyl am writing this book.

For me wxDev-C++ is something very special. ltgales back to July 1999 (queue the
flashback and misty camera lenses). As per uduaught a computer magazine, just
one in a huge pile of magazines, but this one \pasial. On the cover disc was
Championship Manager 3, but being a geek | wasnetested in this. Rather | was
taken by the small box in the corner saying ‘Bldets DevC++, Free C and C++
environment’. A whole new world was opened to rhe,world of C and C++ up to then
I had only programmed in Basic and Visual Basiwat also introduced to the amazing
world of Open Source Software.
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Figure 0.1 — Dev-C++ circa 1999

I rushed home from work and installed this programas very basic and rather ugly,
but | didn’t notice. | opened one of the samplessped compile and got greeted by a
message that this program could not be compileah the IDE (Integrated Development
Environment) crashed. Undeterred | reloaded Dev@id-another sample and this time
it compiled. It was just a basic window with a loutin it, but to me it was a miracle. |
thought Colin Laplace godlike to produce this pergifor free and give it away. In the
years that followed | continued to use DevC++ adicived it grow from an ugly,
unstable program, to an IDE reminiscent of Micros6$ual Studio which fulfilled most
of my programming needs. | am not alone, today BDev(S still the most download
development application on SourceForge.
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Figure 0.2 — DevC++ in a more recent guise
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However | also used another IDE this time from Bod called C++ Builder. | loved the
ease of use in creating GUIs in seconds. | cowddrd®t they would look like before |
compiled and | could alter things in seconds thatile take lines of code to create and
change. | was torn between DevC++ and C++ Builadit Ljoined a project called
‘SkinDoc’ on SourceForge in 2005. This project wwaaded by a programmer known as
Nuklear Zelph and was being developed using ancegin which had slipped past me
called wxDev-C++. Basically it was a visual desigheilt on top of DevC++. |
downloaded it and found the answer to all my progréng desires.

Well not quite, wxDev-C++ is a great piece of wamkany skilled programmers have
spent and continue to spend a lot of time in angadind improving it. But it is also a
work in progress, as a result it has a few rougjesdit is also similar to and yet
sufficiently different to other IDEs that some aof it maybe tricky for newcomers to
use. | floundered around until | discovered theriats available on the wxDev-C++
home site and later discovered wxForum. wxDev-Clgé auffers from a major
drawback. The original DevC++ was a paradox in ithaas a C/C++ IDE written in
Delphi Pascal. wxDev-C++ continues this traditiowl @s such programs developed with
the form designer don’t always match the compilexypam. It is an example of a



WYSINAWYG (What You See Is Not Always What You Gepplication, some of this
will improve with time, but | doubt it will ever ba perfect match.

This book then is written with the experience | @gained, the experience of other users
on the forums and in the hope that it will be use®ame of it will no doubt be out of

date quite soon as wxDev-C++ continues to imprbuéthis book will reflect these
changes as it grows alongside the IDE.

Sof. T

History of wxDev-C++

In 1983 Richard Stallman announced the GNU projBu project aimed to provide a
‘free’ unix operating system with comparable todlke well known GCC compiler was
created by Richard Stallman as part of this project

In 1992 Julian Smart began a project called wxWimglavhich in 2004 changed its
name to wxWidgets due to pressure from Microsdfisproject was designed to
produce an Open Source cross platform GUI librahich used each platform’s native
widgets.

In 1995 Steve Chamberlain began the Cygwin pr@#et noting that GCC contained a
large number of features which made it practicgdd to Windows. Other programmers
joined the project and helped expand the Cygwirkage.

Originally a fork from Cygwin came the MinGW (Minitist GNU for Windows)
project. This provided the tools and Windows hesdier development on the Win32
platform.

Around 1999 Colin Laplace released the first vargibDev-C++. Using the MinGW
compiler, it provided a minimal IDE. As other deweérs joined in, they helped expand
Dev-C++ into an IDE which now resembles Microsottisual Studio.

2003 Guru Kathiresan created a stand alone visual flesigner in Delphi. Although it
had limited functionality it was able to createibagplications.

In 2004 Guru Kathiresan incorporated the visuaifoiesigner into Dev-C++. The

resulting application was renamed wxDev-C++ andabveza RAD tool similar to Delphi
or Visual Basic. Many other developers have joimeand this tool continues to improve.

Who This Book Is For

In order for this book to work it will need to adds a wide range of audiences. From
those who have never programmed in C++ to thoseasi@ompetent, but have never



used wxWidgets, and those who are comfortable both, but looking for an extra
nugget of information.

This diverse range of prospective readers hasanfled the shape of this book, experts
will not want to wade through a basic primer on €®rogramming, and beginners will
not want to create GUIs that do nothing becausg ¢ha not create the code to back it all
up. As a result the book is divided up to allowrage skip directly to the section they are
interested in.

Section one

This section deals with installing wxDev-C++, caglin C and C++, and the DevC++
part of wxDev-C++.

Section two

This section deals with GUI creation using wxDev+Cit goes into wxWidgets and how
the two work together.

Section three

The final section covers advanced topics, for uadis want to do more than create using
the standard controls.

Each section ends with a selection of FAQs relaigatiat section.
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Chapter 1 — Downloading, Installing and Updating wx  Dev-C++

Introduction

This chapter is aimed at all users. | have deltiegraitched the level of explanation to
users who rarely or never install and uninstalgpams. Advanced users may be irritated
by the number of screenshots and the overly préessictions. If this is you then just
skip past this section or perhaps lightly skinoitihformation that is new to you.

A question that many have asked is if wxDev-C+available on platforms other than
Windows. The short answer is no. However the gawsns that any code you produce
with wxDev-C++ can be compiled on other platforiist more information check the
FAQ at the end of Part 1 or visittp://wxdsgn.sourceforge.net/faq.php

Downloading wxDev-C++

The wxDev-C++ project is hosted on SourceForgethisds the place to go to download
the latest official version (There are other vansidout we will cover those later). So for
now make sure you are connected to the Internebped your web browser. To go to
the official wxDev-C++ website enter the URLp://wxdsgn.sourceforge.net




3 wxDev-C++ - Mozilla Firefox
Eile Edt Wew Go Bookmatks Tools  Help

QE = LL‘) - @ ‘:| @ ‘I_l http:/ fwxdsgn.sourceforge. netf

Home Welcome Recent News
News.
FAO wxDev-C++ i5 an extension of Dev-C++ by Colin Laplace st. al. This program helps you to create dialogs wxDev-C++ 6.10
é;;eanshnts and frames for wqu;Igets visually using a form desi_gne_r. wWith _a\l the_ wu_mderful features of Dew-Ct+, wixDev-C++ 6,10 was released
wxDev-C++ i5 still being actively developed. The main aim of this project is to provide the wxWidgets today. The new features can
- Downloads community with a free, open-source, commercial-grade IDE/RAD tool for development with wxWidgets, be found in the Changelog and
Downloads Index can be downloaded from
If you are new to wx'Widgets, have a look at the tutorials page to get yourself familiar with the IDE. SourceForge
wxDev-C++ 6.10 Please drop us an email if you wish to join the wxDev-C++ development team or if you wish to submit —Joe! (31/10/2006, 10:01 prm)
- Alpha builds your own tutorial {see the BECode syntax reference), Site goes live!
i The old wxDey-C++ site is
el o Features being taken down, and the site
o __T“"Vf' ¥Ou are seeing now is actually
= Cliangeloy » wxwidgets Form Designer: a redirect to my temparary
s Titorials o Generates XRC XMIT resources server (check the LRL ;1). The
o Drag-and-drop design paradigm entire sita will be uploaded
Donate o Supports wxWidgets' sizer-based once the project files are
Developer Team ?YDUtit(Dr’ thWItthDUt \té) - cleared up twhich will hopefully
= = o Connect events to member functions be done very soon
pbHling Bl ks witfiin the editor ~—oel {}2/6/_90336, 7:24 am)
* Integrated debugging Site nears completion
o Support for G0B . The wxDev-C++ Site is near
o CDB (WinDbg) support is in CWS completion! Check back soon
o Variable watches for the |atest additions.
o Automatic stack tracing —ioel (27542006, 12:41 am)
o Local variables list
o Displays disassemhbly and CPU
registers
» Editor features
o Class browser

o Code completion

o Project management

o Project profiles

o Customizable syntax highlighting

o Automatic inline assembly highlighting

o To do List
Application compatibility

o Built-in CVS support

o Supports MingWMVisual C++ (6, 2003

and 2005}

Quickly create Windows and console
applications, static libraries and DLLS
Support for project templates to expedite
the creation of new project types
Package manager (through the use of
DevPaks), for easy installation of add-on =5
libraries

Done

Figure 1.1 — The Official wxDev-C++ website [Accedsl/11/2006 at 7:55A.M.]

On the navigation bar on the left you will see lihi to Downloads. At present there are
two different links one to wxDev-C++ and the othewxDev-C++ for VC. The first
version uses the open source compiler Mingw ontyttoel other version can also use
Microsoft’'s Compiler. Soon both these versions wélmerged.

Click on the wxDev-C++ 6.10 option.
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Screenshots
- Downloads

- Alpha Dunlds
Joel's builds
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+ Tutorials

Donate

Developer Team

+ Getting Help / Links

soURCER RGE™
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Figure 1.2 — Selecting a version of wxDev-C++

Clicking on the link labelled ‘wxDev-C++ 6.10’ withke you to the SourceForge
download pageThis page contains a list of mirror sites fromathyou can download
the setup file.

SOURCER. RGE
")
SF.net Projects My Page Help

_ Create. Parficipate, Bvaluate

Your download should begin shortly. If it does not, try
http:likent.dl.sourceforge.net/sourceforgelwxdsgniwx-devepp-6.10beta_setup.exe or choose a different mirror

You are using mirror:
UNIVERSITY OF KENT

kent.dl.sourceforge.net UKMIREEOME

L Host ] Llocaon ] __ Continent ] _ Download ]

Sydney, Australia Australia Download

Eulpler:bl MclLean, Virginia North America Download
nterne

Amsterdam, The Metherlands Eurape Download

U‘g&ﬁ c'sL Curitiba, Brazil South America Download

Phoenix, AZ North America Download

Duesseldart, Germany Europe Download

Minneapolis, My North America Download

Lausanne, Swizeriand Europe Download

Brussels, Belgium Europe Download

Dulin, Iretand Europe Download

Euyerh Seattle, Washington Morth America Download
Internet

Paris, France Europe Download

Kent, UK. Europe Download

Tainan, Taiwan Asia Download

Ishikawa, Japan Asia Download

Waiting Far kent.dl.saurceforge. net. [ -




Figure 1.3 — SourceForge download page for wxDey-C+

Now choose a mirror site that is closest to youn@docation. For me this is Kent, U.K.
To the right of the mirror site name, is a linkdllwe labelled “Download”.

Click on this link to access the download page ftbenmirror site.

The page will reload using that mirror and the dimad will start immediately.

NOTE: In Internet Explorer Windows XP Service packtg tdownload may be
blocked. In which case it is necessary to clicklemheader and select
‘Allow download from this site’.

The next thing you should see is the download dialax. This will differ from one web
browser to the next, but all should contain theesésic options to either download the
file or run it. If you choose the [Run] option, teetup file will download and run
automatically once downloading is complete. If ywose [Save] the setup file will be
saved onto your computer for you to run when yoshwi

Click on either of the [Run] or [Save] buttons.

File Download - Security Warning

Do you want to run or save this file?

Mame: wx-devcpp-6. 10beta_setup,exe
Type: Application, 47.5 ME

Fram:  kent.dl sourcefarge.net

Bun ][ Save ]| Cancel |

YWehile filez from the Internet can be useful, this file tpe can
o potentially harm wour computer, |F you do not trugt the zource, do not

run or save this software, What's the nizk?

Figure 1.4 — Internet Explorer’s file download aptibox



Opening wx-devcpp-6.10beta_setup.exe

¥ou have chosen to open

wx-devcpp-6.10beta_setup.exe

which is a: Application
fFrom: http:f/kent.dl sourceforge. net

What should Firefox da with this File?

I Ok l [ Cancel

Figure 1.5 — Firefox’s file download option box

In my case | chose [Save] since | prefer to keepsttup files on hand should | need to
uninstall/reinstall or install on a different comeu So click on either the [Run] or [Save]
to continue.

Save As @g|

Save in; |'.:_jﬁw:-cDEvE++ V| Q ? e "

E

hy Recent
Documents

[Deskiop

by Documents

o

by Computer

-~
I

File name: |w:-:-u:|evu:pp-E.'I Nbeta_setup.exe b | [ Save ]

by Metwork, Save az tupe: |.-’-'-.pp|iu:atiu::n " | [ Cancel ]




Figure 1.6 — Choosing a location to save the siegin.

Once you have chosen to [Run] or [Save] the file,download should begin. Depending
on your Internet connection this is either timedaguick cup of tea or a quick stretch.
(As the following dialog shows this download wapm@gximately 47.5Mb in November
2006)

File Download E]EX
Saving:

.. -devicpp-6, 10beta_setup.exe from kent,dl.sourcefaorge. net

[ ]
Estimated time left & hr 45 min (29,3 KB of 47.5 ME copied)

Daownload ko G0, e-devepp-6. 10beta_setup.exe

Transfer rate: 2,69 KBlSec

[iCloze this dialog box when download completes

Cancel

Figure 1.7 — The setup file downloading

Installing wxDev-C++

Once the file has downloaded, if you chose to henfile the installation program will
start automatically, if not you need to browse teve you saved the file and:

Either double left click on the file name to rdin i
Or right click and choose ‘Open’.

ﬁ drmCreateiewProp. pas 15 KB Delphi Source File 07092006 2
ﬁ main. pas 376 KB Delphi Source File 07109 2006 2
ﬁ ValidationUnit. pas 12 KE Delphi Source File Q7109 2006 1
l.-'-.l::-::--:IE'-.-'-:|:-|:|-E-.1|Z||:neta_-_=-setu|:-.e::-::e Ao s Aol YRR RL LN |
Open
Run as...

Figure 1.8 — Running the setup program

The next thing you should see is a warning boxnglou not to install this program
over an existing installatiofhis is an important warning as many people have found.
Failure to heed these instructions can resultbroéien installation which looks okay but
gives you endless headaches (not unlike cheap) ctiee the section Updating wxDev-
C++ later in this chapter for further details.



wix-devcpp 6.10beta (4.9.9.2)

Welcome ko wix-devcpp install program.
Flease do nat install this version of wix-devopp over an existing installation

{i.e, uninstall DewZpp and)or wix-dewcpp beforehand),

Figure 1.9 — The initial warning message from wxfewm setup

The next dialog displays the language selectioed dsiring the install. Personally | stick
with the default English since | have trouble ustiEnding anything else.

Select your language and then click [OK].

Installer Language

mauny Please select a language.
'y
EEE

[ (9] 4 ] [ Cancel ]

Figure 1.10 — Choose a language option dialog

The next option marks a change from previous vassad wxDev-C++. Since this
release offers support for more than one type ofpsler, it offers you the choice of
which compilers you wish to use.

Check the boxes next to the compiler you wish & d&en click [Next>]



® wx-devcpp 6.10beta (4.9.9.2) M=

Installdptions page =
Campiler Seleckion For wx-devcpp (4)
Which campiler(s) will yau be using with webidgeks?

Mingw gec
MS W+ 2005 htkp:fmsdn. microsaft, comvstudio/expressvisualcfusingpsdk
[ Mext = l [ Cancel ]

Figure 1.11 — Choosing which compilers you wislise

Although wxDev-C++ is free, to use it you must agte the provisions of the license
agreement. The license used is the GNU GPL (GePReitzic Licence) Version 2. It is up
to you to either read through all of it, or skip it

Click on [I Agree] to continue any further.



® wx-devcpp 6.10beta (4.9.9.2)

Licenze Agreement
Flease review the license terms before installing wi-devepp 6.10beta (4.9.9.2), [“ 9 }

Press Page Down ko see the rest of the agreement,

Sloodshed Dev-C++ and wx-devepp are distributed under the GHNU General Public s
License.

Be sure to read it before usingfinstalling this diskribution,
GMU GEMERAL PLUELLC LICEMSE
Version 2, June 1991
Copyright (C) 1939, 1991 Free Software Foundation, Inc,

675 Mass Ave, Cambridge, MA 02139, USA
Everyone is permitted ko copy and diskribute verbatim copies v

If you accept the terms of the agreement, click I Agree to continue, You must accepk the
agreement ko inskall wx-devcpp 6. 10beta (4.9.9,2),

[ < Back ” I Agree l [ Cancel ]

Figure 1.12 — The license agreement dialog

The next dialog offers you the chance to chooselvbomponents you wish to install.
Personally | keep to the defaults, but it is watholling through the list of components
to get some idea of what is included in the distidn. The top combo box labelled
‘Select the type of install’ gives you an optionfoll, minimal and custom install. Use
the minimal install if space is at a premium onryoomputer.

You will notice that the first two choices are gtéis is because they are required to
actually install something of use. If you use aeotiDE (not that you would) and you are
only trying wxDev-C++ then you may wish to unchelk option to associate files with
wxDev-C++. Likewise if you didn’t make the changelast screen this is your last
chance to choose which compilers you will suppod ad the libraries for those.

Make your choices and then click on [Next >] to thouwe.



® wx-devcpp 6.10beta (4.9.9.2)

)

Choose Components -
Choose which Features af wx-devepp 6. 10beta (4.9,9,2) vau wank ba install, (

Choose companents

select the type of install: | Y -

Or, select the optional we-devcpp program files (required) »
companents you wish to wicidgets 2,7, 1 common Files

install =l Mingw goc wecwidgets 2.7.1 T
Libraries
Zontribs
Extras 3z
= Tl aam = o o e RNt I —
Descripkion
Space required: 116, 1MB
[ < Back ” Mext = l [ Cancel ]

Figure 1.13 — The component choice dialog

The Start Menu option dialog gives you the optiorctioose where wxDev-C++ appears
on your start menu Again this is a personal chblige to group similar types of
program together so | change this option to ‘Progning\wxDevCpp'.

Make your choice and then click [Next >] to congnu
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Chooze Start Menu Folder =
Choose a Stark Menu Folder For the wix-devepp 6, 10beta (4.9,9.2) shorkouts, _4)

Select the Skart Menu Falder in which you would like to create the program's sharkouks, Yoo
can also enter a name ko create a new Folder,

Programmingiw-deycpp

7-Zip A
Accessaries

Adrinistrative Tools

Advanced Serial Port Monitor

Ak Atkack,

AYG Free Edition

Bloodshed Dev-C++

Borland Delphi &

CodeBlocks

Dk Inkeractive Learning

oD il

|:| Do nak create shorkouks

[ < Back. ” hext = l [ Cancel ]

Figure 1.14 — Start menu location option dialog

The Install Location dialog provides the optiorsefting the wxDev-C++ installation
location. This is one default | usually stick wiireviously this used to be ‘C:\Dev-Cpp
due to the fact that DevCpp could not handle spexcte file path when compiling
programs. However due to the hard work by wxDev-G-#evelopers this is no longer
the case. Hence the default is now ‘C:\Progransilev-Cpp’. Just one of the many
improvements in this release.

Breathe in once and click on [Install].
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Choosze Install Location (_

Choose the Folder in which ko install wx-devepp 6, 10beta (4,9.9.2), ;j

Select the directary ba install wi-devepp o

Destination Folder

G:\Program Files\Dew-Cpp | Browse, .,

Space required: 116, 1MB
Space available: 47 ,4GE

[ < Back. ” Install l [ Cancel ]

Figure 1.15 — Choose an install location dialog

While the next dialog fills with the names of diktfiles being installed you will have
time for another brief break.
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Installing =
Flease wait while we-dewcpp 6, 10beta (4,9.9,2) is being installed. (,JJ

Extract: gdb.exe... 60%

[T )

Extract: ar.exe... 100%
Extrack: as.exe,.. 100%
Exkrack: c++.exe... 100%
Extracts c+-+filk.exe, ., 100%
Extrack: cpp.exe,.. 100%
Extract: ditool,exe... 100%:
Extract: dlilwrap.exe,., 100%
Extract: g++.exe... 100%
Extrack: goc.exe, .. 100%
Extract: gocbug,,. 100%:
Extrack: goov.exe.,, 100%:
Extract: gdb.exe... 60%

|3

S

Figure 1.16 — File Installation dialog

Halfway through the file installation, the follovwgrdialog will pop up. If you want an
entry for wxDev-C++ on the start menu for all usensyour computer then select [Yes],
otherwise select [No]. | select [No] since the othgers of my computer don’t want me
messing up their environment for them.

Click on either [Yes] or [No] to continue.

® wx-devcpp 6.10beta (4.9.9.2)

Figure 1.17 — Install for all users dialog
More files will scroll past. Soon wxDev-C++ willfish installing all the files it needs.

Now click [Next] to continue.
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o)

Installation Complete -
Setup was completed successhully, (

Campleted

Cukput Folder: GH\Program Files\Dev-Cpp S
Cutput Folder: G:4Program Files\Dev-Cpp

Cukput Falder: GHProgram Files\Dev-Cpp

Create shortcut: G \Documents and Settings! Programmingl Application Data\Microsof .,
Cutput Folder: G:4Program Files\Dev-Cpp

Cukput Folder: GH\Program Files\Dev-Cpp

Extract: Packman.map... 100%:

Cukput Folder: GProgram Files\Dev-CppiPackages

Extrack: Dev-C4++_Map.enkry,., 100%:

Cukput Folder: G:\Program Files\Dev-Cpp

Cukput Folder: GH\Program Files\Dev-Cpp

Zompleted

Figure 1.18 — File Installation dialog upon comjget

This will lead you to the Completing Setup dialdmtick the check box labelled ‘Run
wx-Dev-C++’ if you don’t want wxDev-C++ to run whemu exit the wizard. Equally
untick ‘Read Sof.T's wxDev-C++ Programming Manuélou don’t want to read this
book.

Preferably leave ‘Run wx-Dev-C++’ checked and amuni following these instructions.
If you don't, the next time you run wxDev-C++ youlweed to complete the next steps.

Click [Close] to exit and cheer loudly.
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Installation complete for wx-devcpp -
(a )

D vwaou wank ba run the programs now?

Fead Sof, T's wix-Dev-C++ Programming Manual

Close

Figure 1.19 — The completion of the setup dialog

When wxDev-C++ is started up for the first time yaill currently be greeted with the
beta warning dialog. This will be absent on latdr felease versions. Read it or not as
you wish.

Click [OK] to continue.

It is worth remembering that bugs can be postegadind them. This feature enables
Open Source software to continue improving andggixe something better to do than
just cursing the programmers when the applicatrashes. The other point to note is that
of updates, which is covered in detail later irs tthapter, in the section ‘Updating
wxDev-C++'.

Beta version notice P§|

This is a beta version of wxDev-C++,

Please report bugs ko https: ffsourceforge. netftrackerfgroup_id=956068atid=61 1982,
Your configuration files will be stared in G \Documents and
SettingsiProgramming spplication DatatlDev-Cpp.

You can change the directory in Tools = Environment Options = Files & Directories or
pass - “Configuration File Directory” when starting wxDes-C++,




Figure 1.20 — The beta dialog

You are now presented with various options to gugte your version of wxDev-C++.
This is the same introduction as the standard wersi DevC++. Here you can choose
your preferred language. As mentioned earlierckstrith English. You can choose
between 3 different icon themes, (I prefer New Doakd choose whether or not to
support XP Themes.

Make your customisation choices and click [Next¢tmtinue.

Dew-C++ first time configuration

File Edit Search  Wiew 112 is the first ime pau have launched Dew-C++. You
may configure the startup settingz now, or later change
‘ @ _'}' | B . b.; ther from the Environment options in the Tools men.

Select your language

Earciz NN e (Tw) 3
‘ I Croatian
Czech [Eelting)
Dranish
B El I Dratch [Mederlands)
EnEIish Driﬁinal
ginclude ™ _— L
) - Select vour Dew-C++ theme
fidefine T3
Mew Look, - Preview
A m—————
v Uz P Th
S5 private > =me
A == @ Hext |

Figure 1.21 — Configuration Dialog

Next you have the option to enable code completthrnose ‘Yes, | want to use this
feature’. The visual designer in wxDev-C++ reliestbe code completion feature to
automatically create events for you. While code pletion can be annoying when it
seems to get in the way, it is also a great soofra&@ormation, and helps avoid typo
errors.

Click on [Next] to continue.



Dew-C++ first time configuration

File Edit Search Wiee LD'&v-C++ canretieve information from headers files. to
help you find functionz, clazzes and variablesz
‘ B _'jf | B . ‘b: prototypes eazily, through a class browser and a code

campletian list.
|mB3 s> S
Although this feature is uzeful, it requires maore

‘ I CPU powwer and memaory, and may not be zuitable

for all developers. Do pou want to use it 7 vou
calendar.cpp I can enable or dizable it later in E ditor Options,
Clazs Browszer.

finclude
® ez, | want to use thiz feature
fidefine T3 . .
Mo, | prefer to uze Des-C++ without it
SF e
S private
e & Mext |

Figure 1.21 — Enable code completion dialog
The second part of the code completion feature ibgksI want to create a cache.
Basically this scans through all the .h heades filleyour include directory and builds a
list of functions, etc. Later when you are prograngcode completion uses this cache to
prompt you or to complete the code.

Select the option ‘Yes, create the cache now'.

Click [Next] to continue.

At this point, unless you have a very fast compugerand put the kettle on and brew a
coffee.
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File Edit Search Viev
BzlomK
|mEE >
|

calendar.cpp I

Hinclude ™

fidefine T3

SF e
S private

£f —mmmmmm

“'ou decided to uge the code completion feature. To
optimize thiz processz, it iz recommended to create a
cache of the standard headers files.

Do wou want to create the code completion cache
now? Thiz can take zeveral minutes. |t is possible to
create thiz cache later in Editor Optionz, Clazs
Browsing, Completion.

#® Yez, create the cache now
Mo, do not create the cache

|lze this directory ingtead of the standard one:

5
B Mewt

Figure 1.22 — Code completion cache creation dighygsaying that fast)

Drink your coffee and continue waiting. It does eventually | promise.

Dew-C++ first time configuration

File Edit Search Viev
BzlomK
|mEE >
|

calendar.cpp I

Hinclude ™

fidefine T3

SF e
S private

£f —mmmmmm

“'ou decided to uge the code completion feature. To
optimize thiz processz, it iz recommended to create a
cache of the standard headers files.

Do wou want to create the code completion cache
now? Thiz can take zeveral minutes. |t is possible to
create thiz cache later in Editor Optionz, Clazs
Browsing, Completion.

Parzing file: g:\proagram
fileshdev-cpphinciudetcommoniwslog. b

b4

Figure 1.23 — Yep still waiting, nearly finishedtlcoffee though

Hooray we have made it to the final dialog. Readairas you wish and:

Click [OK] to complete the installation process.



Dew-C++ first time configuration

File Edit Search vies LC'&v-C++has been configured successfully, pou may
now click OF, to proceed b itz loading.
™ i
=ANRE | .
‘ @ | \ [f pou need help using Dew-C++, pleaze refer to the
‘ E;? E ot b m Dew-C++ help file in the Help menu. vou will alzo find

there a FAQ [which iz very impartant ta read in case
‘ I wou have a problem] and a C tukorial,

You zan alzo download packages [like libraries or
toolz] ko uge with Dev-C++, and upagrade to the latest
werzion by uzing \Weblpdate, which you will find in
Tools menu, Check for Updates/Fackages.

calendar.cpp I

Hinclude ™

fidefine T3

SF e
S private

LS o 0K |

Figure 1.24 — Phew the final dialog
After a short pause the IDE will appear, followedtbe tip of the day window.

Updating wxDev-C++

Updating wxDev-C++ is a fairly simple procedurd@sg as you remember that dialog
box that appeared during the install saying ‘Plelsaot install this version of wxDev-
C++ over an existing installation’. For old handsveandows this will be a simple
procedure, but just in case you are not sure,iBdrew to proceed.

As always click on the [Start] button on the taolb

From the pop-up menu select the ‘Settings’ menu

Click on ‘Control Panel’

(or on WindowsXP click direct on the option ‘CaritPanel’).



My Documents

Q Windows Update
@I Wwiindows Explorer

Programs

Documents

> Dial-Jp Networking
Brinters
Help Taskbar and Start Menu

Search

Bun...

Log Off Pragramming...

Shut Do,

At || ) @ 51 > || ] Document -worPad | Efe na53
Figure 1.25 — Getting to the Control Panel (Wind®xs

The Control Panel will pop up with various options.

You need to select Add/Remove Programs.

E3d Control Panel
J File Edit iew Favortes Toole  Help

J 4= Fack -~ = - | @Search L, Falders @Histary ||Ev LE o
J.-'l'-.du:lress @ Cantral Panel

Cuntrul Panel
Figure 1.26 — Selecting Add/Remove Programs

Add/Remove
Programs

The Add/Remove dialog will appear. Depending on meany programmes you have
installed on your computer, it may take a few selsto fill the dialog. When it appears
scroll down the list until you get to wx-devcpp.l&g this option; once it is highlighted
the Add/Remove button will become activated.

Click the [Add/Remove] button to continue.



Add/Remove Programs Properties 2 x|

Install/Uninztall | Windows Setup I Startup Disk I

To inztall & new program from a floppy digk or CO-RORM
drive, click Install

Install...

The following software can be automatically removed by
Wwindows. To remove a program or to modify itz installed
components, select it from the ligt and click
Add/Remove.

Advanced Serial Part kanitor

RS5232 Data Logger 2.7 [Build 2.7.0.117]
Whiware Toaolz

WinRAR archiver

Sun-devepp B 9hets [4.9.9 7]

Add/Bemaove... |

(] | Cancel | Smply |

Figure 1.27 — The Add/Remove Dialog

The next dialog shows the location of wxDev-C++ §od need to click ‘Uninstall’ to
continue.

Click the [Uninstall] button to continue.

e' wx-devcpp 6.9beta [4.9.9.2) Uninstall = | 5]

Uninstall wx-devcpp 6.9beta [4.9.9.2) =
Remove we-devepp B.9beta [4.9.9.2) from paur computer, @

This program will uninstall we-devepp. Continue ?

Uninstalling from: C:\DEW-CPPY

Hullzoft Install System 2,72

Cancel

Figure 1.28 — Uninstall dialog



A list of files is displayed as they are uninstdlle

| B3 Contiol Panel
[ Fae  Edt Wiei Tonke  Hals

Eatinitias

Cancel | Aol |

ok |

Figure 1.29 — wxDev-C++ being uninstalled.
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B Execute: "C Delating file ibdproice.a kages...
Ewecute; kages...
bdvanced ! Execute: "C [ Progress [76%] kages... %
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WinRAR ar Erecute: "C Total files: 397 kages...
wir-devcpp _
Files deleted: 297 @
Files left: 100 -
Spstem
fullsaft | ratatl S
< Bank | Cloze | Eanee! | .
=l
|
| (] My Computer 4

Finally the following dialog will pop up. If you lva spent a lot of time configuring the
IDE to your own preferences, you may which to kdepconfiguration files.

Click the [No] button to keep your configuratiates
or

Click the [Yes] button to delete your configuratifiles and revert to the default.

Figure 1.30 — Remove configuration files dialog

At last, the final dialog. Since | personally keap projects in C:\DEV-CPP, | leave this

directory alone. It is safe to leave this directtrynstall your new version into. Or delete

it. As ever, the decision is yours to make.




'E' wi-devcpp 6.9beta [4.9.9_2] Uninstall il

wri-devepp haz been uninstalled. Please now delete the C:ADEW-CPP directary if it dogsn't contain
zome of your documents

Figure 1.31 — The final dialog

To install the latest release from the site on &eiarge follow the instructions in the
prior section ‘Getting wxDev-C++'.

Advanced Users
For advanced users there is the option to trydtest cutting edge versions of wxDev-

C++ alpha builds. These builds show features tleat make it into future versions of
wxDev-C++. There are two sites to try these frdimpy Reina’ssite andJoel Low’ssite.

Both are accessible from the wxDev-C++ home pagleuiflpha builds’ on the side

navigation bar.

Home

ZAipha builds
Joel's builis

Developer Teain
+ Getting Help / Links

Figure 1.32 — Link to aihha build of the wxDev-CIBE

Welcome
News
FAQ wxDey-C++ is an extension of Dev-C++ by Colin Laplace et, al. This program helps you
gaéensho‘ts and frames for wrWidgets visually using a form designer, With all the wonderful feature
wxDey-C++ is still being actively developed. The main aim of this project is to provide tk
- Downloads community with a free, open-source, commercial-grade IDE/RAD tool for development w
Downloads Index

If you are new to wxwWwidgets, have a look at the tutorials page to get vourself familiar
Please drop us an email if you wish to join the wzDev-C++ development team or if you
your own tutorial (see the BBCode syntax reference].

Features

Tony's huilds
'»i-CI] - waidgets Farm Designer:
BT o Generates KRC XML
+T1|lf|r|_als o Drag-and-drop desig
Donate o Supports wrWidgets

layouts (or do withoo

i o Connect events tom
LR T T e L o

Below is the title page for Tony’s site. Tony geaibrhas various versions of wxDev-

C++ available.
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wx-devepp Tutorials

Tran_sferring da?:a From wxfprum.shadonet.com. s

Figure 1.33 — Tony’'s wxDev-C++ page

Click on the link to wx-devcpp Testers (alpha vensi). And it will take you to the
following page. You will want to grab the devcpggite as this adds the latest controls to
the widget palette in the IDE. The dates along#igefiles give some indication as to
which are the latest. Click on the one you arer@#tied in. Save it the location where you
installed wxDev-C++ (This is ‘C:\Program Files\D&pyp’ if you accepted the default
location).
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Index of /wxdevepp/wxdevepp _alpha_testing

Hame Last modified dize Description
a Parent Directory =
==
% ALPHAL TESTEER REALDME.txt 13-Jan-2006 20:39 324
Changes.txt Z25-Feb-Z006 15:30 61
HBC hack.zip Z4-Mar-2006 1Z:02 339K
- devcpp.palletce 01-Jan-2006 15:22 533
devepp 25feb2006.exe 25-Feb-2006 10:47 E5.6M
L
%. devopp codefolding.exe 03-Jul-2006 14:49 S5.7H
- devopp guru.exe 14-Jul-Z006 21:37 E.EM
devopp xroSapr2006.exe Z2-Mar-2006 21:23 S5.7H
m old alphas/ 03-Feb-z006 1Z:16 =
E} v testing/ 01-Feb-2006 20:19 -
o =
wxdevcepp 6.59kbeta changes.htwl 0Z-Jan-2006 09:39 6.2KE

Dang

Apachaf2.0.54 (Fadora) Server af reina. homedns.org Part 80

Figure 1.34 — Tony’s list of wxDev-C++ versions

When it has finished downloading browse to C:\Dgp@nd rename the file devcpp.exe
to something else like devcpp.exe.backup. This sékaevailable to change back if the
new version is too unstable. Now find the file yanwnloaded and rename this to

devcpp.exe. You can now start wxDev-C++ as normal.

Joel’'s page on the other hand has links to alphsiores in binary only or installer

packages. He also lists links to various prebudtWidgets libraries. These are also

available via web update. See the next sectiomfue details.
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The wxDev-C++ Page
Since the old project page got sorta long due to wxlDiew-C++ related downloads, | declded to put them In a-separate page. Here's all the downloads
available from me, [l keep updating the listwhen | have new stuffon the server

Alpha Changelog

ng. Note: GDB support is zilch. Only CDB is supported for this release.
comboboxwhean creating the new wiWidoets praject (Tony
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-
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-

Downloads
All ofthese downloads can alsa be downloaded using the WehUpdate maodule, starting with bulld 187 of my alpha {f ny memaory Serves me right), [ve
alzo got g srmall callection of screenshois showing wirlDew-C++ running underWindows Yista RC 1.

Latestalpha: 207 October 2006, 6.10 Build 232

Ciowenload Standalone binary
Download Yisual C++ Ervironment setup
taller {cantains IDE, stoc
1t b i

5, docurmentation

sual G+ Ervdronment setup, debug files; CVS client and Mingy3.4.2)
ight i i

ine — Use at your ow k!

"2 e 8w

wiidg Der
commplle with this, Ls
o Unicode Rel

. o oy R
o Unicade Debuy DLL Updated 2077 Algust 2008
A
ic Library Updated 2077 August 2006
- e "default’ builds for Misual C++ 20058 (if you don't understand me, think the usual libraries complled for Visual C++ Instead of Mingt)

users can use these too All of the following are widWidgets version 2.7.0-1, These are.only updated as

icial weadidgets web

are annaunced

i

tic librany Updated &
¢ library with debug databases sted & October 2006

-rmonolithic, release October 2006

non-manolithic, debug's

¢ [lbrary Updated 67 ¢ 006

non-maonolithic, release cortrib

o AMEI non-monolithic, debug cantrib static library with debug databases Updated 67 Cotober 2006

Figure 1.35 — Joels’s list of wxDev-C++ versions gackages.

The latest CVS version should be located at

http://home.wanadoo.nl/m.nealon/devcppcvs.ewhich gives you another option to try.

Adding Extra Packages

Somewhere during the development of DevC++ somdengled that it would be good
if users could add to the libraries they used grthte the IDE. The first version of this
updating mechanism was called VUpdate. Howevemnias eventually scrapped and

DevC++ moved onto a new system called Web Updadtis. dllows the user to download

newer versions of DevC++ as they are releasedaddwnload DevPaks. DevPaks are

file packages which contain many different thingsf help files to extra libraries. Since

wxDev-C++ is based on DevC++ it uses the same Wataté feature, but as a result
there are some pitfalls to watch out for as we digcuss later.

Firstly let us look at how to add extra librariesour new installation of wxDev-C++.

If wxDev-C++ is not already running, start it up.
From the ‘Tools’ Menu select ‘Check for UpdatesiRaes...’



™ wxDev-C++ 6.10

File Edit Seach “iew Project Execute  Debug | Toolef CWS  Window  Help
@B O Nt . el Compiler Options

2@ & 3 2 ﬁ 7 {:} New 8— Enwironment Options
[z Editor Optione

E Configure Shortcuts

| Project Inspector 3 ox|

. >t Configure Tooks
Froject |I:Iassn3$ Debug

|""}} Check: for Updates/Packages...

Package Manager

Figure 1.36 — Check for updates from the tool menu

This will activate the Web Update application. Makege you are connected to the
Internet before proceeding any further. At theabfhe dialog is a drop down listbox
labelled ‘Select DevPak server’.

Click on the arrow to reveal a list of servers 1{@uatly only there are three, only
one is dedicated to wxDev-C++).
Select 'Dev-C++ primary devpak server'.

™ WeblUpdate

Welcome to WebUpdate for wxDev-C++

Select DevPak server

wiDev-C++ DevPak server 48x Check for Updates
wiDlev-C++ DevPak server

Dew-C++ primary devpak, server

devpakz org Community D evpalkes

Figure 1.37 — Selecting a DevPak server

Once you have selected the server:
Click the [Check for updates] button at the bttof the dialog.

After a short pause the main part of the dialogu&hbe filled with a list of updates you
can download.

From left to right the list tells you the name bétupdate, the version number of the
update, and, if you already have this file insthle version number of the installed file.
This saves you from downloading and installing @futlate versions. Next follows the



size of the file which can be handy on limited baidth connections. Finally the file
creation date gives you some reference point orihené¢he file is up to date or not.

Click on the check box next to the file name tieskfiles for downloading.

To activate the download, click on the [DownloadeSted] button.

Note the warning below.. At this point all files with a green check nexttb@m
will be downloaded.

"" WebUpdate [';] |§|E |

Welcome to the Dev-C++ WebUpdate module

Select devpak server:

devpaks.org Community Devpaks -
Groups: Selection: 1 files total, 0 KB [169 Buytesz)

<Al groups: *  Status Dizconnected

Awailable updates list:

Jpdate Wersion Installed File size | Date -
[] GDEM 1.83 830 KE  2005-08-04 172412

[ Speex 1.05 427 KB 2005-05-20 11:22:.06

[] sMPEG 0.4.5 2006 KB 2005-05-16 141721
WweblUpdate Mirrors list 26 169 Bytes  2005-03-04 12:00

[] T+ reference and MAN pages Cpp 05... 5091 KB 2005-05-1010:52:32

[ zqlite?_plus 040918 11KB  2005-04-12 21:26:23

1 arC Al A Ad02C VD ONE 02 AR M -27.0R b

File dezcription:

98 Download selected ﬁ Cloze |

Figure 1.38 — Selecting libraries to download.

WARNING: Remember this system is used to update DevCw#ehas wxDev-C++.
The following image shows a new version of DevChattcan be
downloaded. Do not download this or you will loke wisual designer pa
of DevC++.

Problems can also arise when downloading versibnscDev-C++ that
are marked Alpha. Alpha versions may be less sthble your current
version or remove some features.

Equally do not download libraries called wxWindowhis is the old name
for wxWidgets and will cause you a headache. Fyriadl wary when




downloading versions of wxWidgets libraries, if yrare compiled with
different or bad options they can break a healtisyailation. It is safest to
download from the wxDev-C++ server.

Svailable updates list:
ol Yersion Installed File size | Date ~

[] Dew-C++ Update 494592 941 KB 2005-02-2212:00

[ debl | ndateddiars list 26 169 Bytes  2005-03-04 12:00

[] PackMan 22610 IFZKR 2005-02-2072:00

[] Dew-C++ Spanish Help file, fyuda de D 1.04 336 KB

[] Dew-C++ Dutch Help file 1.0 B24 KB

[] gee-obic 3.4.2-20.. 2Z112KE 2004-10-0913:15

1 e dmana22 A DI bl g b =4 1140 KD 0N 01 A7 420000

Figure 1.39 — Careful not to download updates of@er

When your files have finished downloading eithenthwvill be installed quietly as in the
case of WebUpdate Mirrors, or the following dialedj popup.

Information §|

jr) The updates vou selecked have been downloaded, Maw they will be installed.

Figure 1.40 — Installing updates dialog

Clicking ‘OK’ starts up the installation part of aher application called PackMan. No
this is not a small yellow ball with a big appetitas the Devpak manager. Here you can
choose either [Install >] or [Cancel]. Most freqtlgryou will want to install.



& Installation Wizard | E]E|

Dev-C++ Package Installation Wizard
= ir'il SOLite installation procedure.

Welcome to the Dev-C++ Package Installation *Wizard. This "izard will
inztall SClLite 3.3.6.

Pleaze press Mest to continue with the ingtallation, or press Cancel to stop
the inztallation now.

FPackage descrption

S0Lite [&n Embeddable SOL D atabaze Enagine). DevPacked by
vy, digitazero.org

» Welcome

Far more information about this program, pleaze wisit the following website:
hittp: v, 2glite. ong

bout.. s f dnstdlly | Cancel

Figure 1.41 — Installing the new package.

You have now installed your new package. You viiltifthat it may have added new
templates to your New Project dialog, new helpsfil@ your system or even new libraries

to play (or work) with.

Package Maintenance

But what if you wish to remove a package you dowdex? Or to check what packages

you have available. This is all possible from witRackMan.
To do this

Select ‘Package manager’ from the ‘Tools’ menu.
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File  Edit Search iew Project Execute  Debug | Toolzp CVS  Window  Help
'g 7 A H Wt o e Compiler Options

: [» IE o D L._j' E R D & Mew 8—  Ernyironment Options
[Z25] Editor Options

| 3
- | E Configure Shartcuts

Froject |Elasses Diebug 5% Configure Tools

@5 Check for Updates/Packages. ..

Package Manager

Figure 1.42 — Checking your packages

Once PackMan starts it lists all of the availaldekages. As you click on each one, the
panel on the left alters to tell you the packagaeahe version number, a brief
description and a reference website. If you clioklze tab next to ‘General’ on the left
called ‘Files’ it will list all the files containeth this package.

& Dey-C++ Package Manager (version 2.2.6)
Package Yiew Help

W
H & o & 35 «

Install  Werfy  Remove Help About | Exit

Package Details <L | @ @ @ @ @
Package name: binutils COKNIO Cpp and Drev-Co+ Map file  Dev-C++ Help file Qoc-Core qooeg+ GMU Debugger
wdwfidgets Maripages
Package version: < = -
262
Diescription: Insight_Bin GNU Make MinGW runtime ogre PackMaker SCH Templates SDL_mizer
Standard w¥widgets files
no contribs ‘: @ @ 3 E @ @
‘website: ;

= SDL_net S0Lite Tirgsml Tools Wwindows32 AF1 wrlCth it idgets
http: £ v wwwidgets.org Contrbs DE2

wndwidgets
Samples 2.6.2

Ready.

Figure 1.43 — Controlling your packages

It is also possible to install and remove packdges here.



The above procedure is not the only way to getiastdll new devpaks. It is possible to
download devpaks from various websites. To get sdewe of the variety available, type
‘devpak’ into google and run a search. One of ttes seturned will be Devpaks.org. You
may remember seeing this name on the drop dowarli$¥eb Update. Devpaks.org is
one of the largest sites for locating devpaks.

pevpaks-°1 A

Please select category:

= |I've cormected support for nor-ASCIl characters. All
= |nomes should be now displayed conectly. However

2d Graphics : |notethat:
R = |* usemarmies are now cass sensifive,
3d Graphics = | passwords thet contain non-ASCIl characters wil
Allegro = |hove to be resel, use the form for forgotien
R = |password, new password will be generated and
Animation I |send to you, login with this password and than
Audio = [changeit.
; = [Thanks. admin
Compression
Cryptography H If you are leoking for old versien (it contains
Belelsemn = |currently opproxi 2 fimes more devpaks), go
H there.
DirectX
BeEvRR S i | Freview of the new documentation for Dev-C++
about devpaks. It's not finished. If you have any
GTK : suggestions tell them us at forum.
GuUl E
Image Manipulation E some basic rules for creating devipaks.
Logging H Con | download these devpeks using Dev-C++
Mathematics : webupdate feature?
= H Upgrade fo Dev-C++ 4.9.2.0 or higher and in
Mcgiwer's Weblpdate select devpaks.org as o server.
MinGW H
; H You can now use BSS to be nofifisd about new
Networking d items in the WebUpdate.
OpenGL
Scripting
SDL

Shockwave Flash

String Manipulation

Text console

Utilities

Video :

wxiWidgets & ~

Figure 1.44 — The home page for Devpaks.org

The packages are listed under various categotissgiite possible to download devpaks
from here. Once downloaded you can run the fildsrowse to them and double click
them. If wxDev-C++ has been properly installed thi automatically start the
installation wizard you saw eatrlier.

Other smaller sites exist for wxDev-C++ relatedpiks. Such as the one mentioned on
the forum shown below. This site can be locate@ h#p://mirror.cdhk.de/wx/

threina @ posted] Sun Feb 19, 2006 3142 pm

Tlive to help w-kind chris kindly provided some webspace for more wy-devepp devpaks, I've posted devpaks for unicode, unicode debug, and ansi
debug builds of wxiidgets 2.6.2,

The website is {1

Please let me know if you have any problems and send a big thanks to chris for his donation to the project.

-Tany

ned: 25 Mow 2004

Figure 1.45 — Announcement of a new wxDev-C++ dk\gie




Other devpaks are available such as these fronaNLn;j

http://home.wanadoo.nl/m.nealon/wxWidgets-2.6.2 Pak/
http://home.wanadoo.nl/m.nealon/wxWidgets-2.6.2dbridevPak
http://home.wanadoo.nl/m.nealon/wxWidgets-2.6.2dbridevPak

Advanced Users

Advanced users may be interested to know wherddiipaks are stored that are installed
by PackMan. The answer is in your wxDev-C++ instabh directory in the folder called
packages. Why is this of interest?

I run three different installations of wxDev-C+i#e@on my home computer, one on my
laptop and one on a virtual vmware install of Windownhich | use to test on. Instead of
repeatedly downloading and installing the packabiestall a package once on my main
computer and then install on the other machinesolpying the .devpak files across and
then using the [Install] option in Packman.

® Packages E E
o

File Edit ‘“iew Favorites Tools Help

@ Back ~ ) .ﬁ - search Il" Folders i
Address |l._? C!\Dev-CppiPackages ¥ Go
Folders £ = birutils.enkry =
[ e Mew Xp (CH) ~ .',J Packages ETBRY File:
& I3 archive
B [ CodeBlacks conia.entry
El &2 Dev-Cpp EMTRY File:
& (53 bin . kD
=N trib
':' S e CFP_Manpages-2,02-2doep.[... Cpp_manpages.entry
13 di t wix-devipp Package File EMTRY File:
H 1) docs CW 5 09z kE 1KB
[# |2 Examples
.,j b Dev-C4+4_Map.entry DeviZppHelp.entry
o= | ENTRY File EMTRY File: ==
& [ Help 1KE 1KE
) Icons
# |3 include goc-cora. enkry goc-g++.enkry
) Lang ENTRY File ENTRY File
= ZKE GkE
) ik
2 "-_:' libexxec y 5 gdb.entry = Insight_Binary DewPalk
120 Matt - Niko [2aal | EMTRY File wi-devecpp Package File
H [ mingw32 =22 1ke 5,264 KB
= |27 Packages —N o 0
o = Insight_Binary.entry make. entry
o (2 Packages [Z23] | EMTRY File ENTRY File
& I Projects 2831 s5kE 1KB
# |5 proparid
& () share 5 mingw-runtirme, enkry ogre-1.0.1-goc-3.1. 1.entry
) Source ETBRY File SI‘:LTBR\" Filz
# |2 temp lib
B (7 Templates | ogre-1.0.1-goc-3. 1. 1-jo.DevPak =27 OpenGLAPT, DevPak
< | > wix-devepn Packane File we-dlevepp Packane File i

Figure 1.46 — Local versions of the installed DekdPa



Chapter 2 — Compiling your first program

Introduction

So you have your new IDE installed and upgradegbaswvish. So what to do with it?
This chapter will deal with how to open existin@jeccts and how to create and save your
own projects.

Instead of drowning you in screenshots this chapiéstart using certain conventions
listed below.

Menus
When you see in the text a line like
File|New|Project
it means go to the File menu on the menubar abinef the IDE. Select ‘File’ by

clicking on it, move down to the option ‘New’ andlact ‘Project’ from the pop out
menu. This is shown below.

™ wndev-C++ 4.9.9.2

Filey Edit Search “iew Poject Egecute Debug  Toolz O

| Mew 1 Source File Clrl+M
Open Project or File... Chrl+0 1 Hew wDialog
& Reopen p| L] MewwsFrame
- |B Project...
- =5 Resouce File
i
#
Import 4
[# Ew=port 4
Frint Setup
¢ Eui

Figure 2.1 — Demonstration of File|New|Project



Keyboard Shortcuts

When you see instructions like press <CtrI><F9is theans to hold down the key
labelled ‘Ctrl’ on your keyboard and while holdiitgoress the key labelled <F9>. There
are three types of combination keys ‘Ctrl’, ‘Shind ‘Alt’. Both ‘Ctrl’ and ‘Alt’ can be
found on the bottom of the keyboard. ‘Shift’ canfbend on the left and right-hand sides
of the keyboard. Keys beginning with ‘F’ can beridwon the top row of the keyboard
and are known as Function keys. For more informatgarding keyboard shortcuts in
wxDev-C++ see Appendix 1.

Onscreen Buttons

When you see instructions like press [Close], tésins to locate the button onscreen
with the text ‘Close’ on it and click this with yomouse. This is demonstrated in the
following screenshot.

Compile Progress

Progress | Log

Compiler; | Default compiler
Statuz: | Done.
File:

Errors: 0 “warnings: 1]

Cloze

Opening an existing project

DevC++, and therefore wxDev-C++, comes with a nunab@xample projects to
compile and play with to aid your learning. We vailart by opening and compiling one
of these projects.

Ensure wxDev-C++ is running. If the tip of the daydow is displayed, close it by
clicking [Close]. Now go to:

File|Open Project or File
This will open the ‘Open File’ dialog. Depending where you last opened a file this

dialog will display that directory. This dialog @iays differently on other platforms so
don’t worry if yours looks different to mine.



Open File

Look jr: | (=9 FilEditor e

L Hﬂ FileEditar,dey
L"Lb FiIeEditDr.exe
MyFecent | A FileEditar.ico
Documents | 2] FileEditor rc

- |ﬁ FileEditor_private.h
'i L % |E%Ji FileEditor _private, rc

FiIeEu:Iitu:uu:urivate.res

Dezktop | A e
air.
|A Main.h
;_;j Main.obj
. @ Makefile, win

My Documents | =
4 h;-";],Menu.rc

o

by Camputer

File name;

o |

vl [ |

MyMetwork  Filesoftype: | Al files (%) vl | cancel |

Figure 2.2 — The Open File dialog

The sample we are about to use is stored in the-&pp\Examples folder so you need to
navigate to it either using the folder list boxg(ibne with the 'Look In' prompt) or by
using the 'Up One Level icon. (If you installeddeyv-C++ in the default location then
the whole path will be ‘C:\Program Files\Dev-CppaiExples’). You should see the
following list.



Open File

Loak in; |'..:_jiE:-:ampIes V| Q ? £ *

(econio;
L;_b [CiFileEditor
My Becent iiHello
Documents 3 Jackpot
F ZIMDIApR
@ ICIopentcL
Deskiop |53 50L_mixer
[C5DL_ttf
2 Sirnpewin
’_/ [ Windnim
by Documents 2:' fn en
IwinTest
My Computer
i :
File name: | v| [ = ]
My Network, | Files of type: |',._~,'|| fles %71 v| [ o ]

Figure 2.3 — The examples supplied with DevC++/vwwQa-+

Open the folder ‘Jackpot’ and examine its conteYita should see the following list of
files. The one we want to open is called ‘Jackpt.cEither:

double click it to open it
or select it and press [Open].

Open File

Look ir: Jackpot
N

5 ) Jackpot, dev
My Fecent | [ Makefile. win
Documents

Figure 2.4 — The selecting a .dev project file

The .dev file contains various project settingssTihcludes things such as the names of
the files used in the project, options for the cdempversion numbers etc. Later on you
will learn how to alter all the settings which @meluded in this file.



Now you have opened the .dev file you are retutodtie IDE. The tree control on the
left displays all the files included in this projewhen the 'Project’ panel has the focus.
For this project there is only one file called ‘mapp’.

Click on 'main.cpp’ to open itin the IDE.

™ wdev-C++ 4.9.9.2 - [ Jackpot
Eile Edit Search “iew Proect E

3‘ i "'LC.I'&

l:l’lﬂ lj' |-:-|.-% I.\LJ I;: %E %

Project | Classes | Debug)| )
= Jackpat
| __i mnair. cpp
51

Figure 2.5 — The list of files included in this ot

The file will open in the IDE. What you are lookiagnow is called the ‘Source Code'.
You will notice that different line and parts ofdis are in different colours. This is called
‘Syntax Highlighting’ and enables you to easilytoiguish different parts of the source
code at a glance. The colouring used by the symtgxighter can be configured to suit
your preferences so don’t worry if your colourinffets from mine.

Looking at the image below you will see the topethlines are colouregteen The lines
begin with ‘#" and are known as ‘Preprocessor’ $iné/e will deal with the Preprocessor
in more depth later.

Next you will see that certain words are showbaid print. These are ‘Reserved
Keywords'. Reserved Keywords are words that aregfahe programming language and
which you cannot use for your own purposes. Yol alglo notice that they are all in
lower case. C and C++ are case sensitive langusgéSave' and 'save' are different.

Parts of lines beginning and ending with * ”’ &mown are ‘String constants’ and are
colouredred. Number constants are showrpurple

Finally lines beginning with *//" or beginning witf*’ and ending with */’ are coloured
blue These are comments. Comments are there for ydotaer human readers to help
understand the meaning of the source code. Theitmrakes no notice of comments,
so use them more than you think you need to. Wioencgme back to a tricky piece of
code in a years time, well placed comments wiltateehow long it takes to understand
the code.



mair.cpp

Hinclude <iostream:
Hinclude <stdlib.h>
#include <time.h>

using namespace btd:

void 3tart [):
void GetResults ()

int i, j, life, maxrand:;
char c:

roid
3tart (1

i o;

3 o;

life = 0;
maxrand = &;

cout << "Select difficulty mode:wn": /S the user has &o select 2 difficutly level
cout << "1 : Easv (0-15)%n"™:

cout << "Z : Medium (0-30)%n":

cout << "3 : Difficult (0-50)%n":

cout << "or type another key to cquitin®;

[ (n]E

Figure 2.6 — Syntax highlighted source code.

We won’t spend any time now trying to understanadtdil this means, because now is
the time for you to compile your first program. d@mpile means to pass the human
readable (I promise you will be able to read andeustand this later) source code to a
program called a compiler. The compiler then trates this into binary code
understandable by a computer. Once the programmértished compiling, providing it
finds no errors in it (See Debugging with wxDev-G;+¢ou can run it.

There are a number of ways to compile the programhe quickest is to press
<CtrI><F9> (See the introduction for more detailslfernatively you can use the menu
option Execute|Compile or you can press the contjuiteon on the toolbar.

"™ woDev-C++ 4,9.9.2 - [ Jackpot ] - Jackpot.dev

Eile Edit Search Miew Progct Egecute  Debug  Toole W5 Window  Help
B Ok St OB L e B B

m b BER S ¥ Mew ' llnset 5| Toggle . Goto

Figure 2.7 — The compile button

The compile dialog will popup next. Depending ba size of your project this next part
many take a while, but for this program it will &a&d second or so. When the compiler
has finished the [Cancel] button will change it&gpton to [Close].



Click on the [Close] button.

Compile Progress

Progress | Log

Compiler; | Default compiler
Statuz: | Linking...
File: Jackpot.exe

Errors: 0 “warnings: 1]

Cancel

Figure 2.8 — Compiling.

You are now back at the IDE, so what happened? 8sgrour new program? Don't
worry we have only built the programme, so now wedto run it. This can also be done
from with in the IDE. Once again you have sevemlans:

Press the keyboard shortcut <CtrI><F10>.
Or select 'Run’ from the menu Execute|Run.
Or use the [Run] button on the toolbar.

™ wodev-C++ 4.9.9.2 - [ Jackpot ] - Jackpot.dey
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Flgure 2.9 Running the program

Hey presto, your new program is up and runningy Rii#h it for awhile. The object of
the game is to guess the number the computer lngeietween 0 and 30. When you
are bored press any key and then <Enter> to exjptbgramme .



o C:\Dew-CppiExamplesiJackpotiJackpot.exe

ex Jackpot game =%

The goal of this game is to guess a number. You will be ask to type

a number (you have 5% guess)

WJackpot will then tell you if thiz number iz too big of too zmall compared to th
e secret number to find

: Medium <B-38>
: Difficult <B-56>
or type another key to guit

Figure 2.10 — The jackpot game

So far so good, but wouldn't it be nice to compifed run the programme all in one go?
Well don't be so lazyw. But in case you are and all the best programarertazy

(actually just interested in saving time when daiegetitive tasks). You can compile and
run using one of the following methods:

Press <F9>.
Or Execute|Compile & Run from the main menu.
Or use the Compile & Run button on the toolbar.

™ wxDev-C++ 4.9.9.2 - [ Jackpot ] - Jackpot. dey
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Figure 2.11 — Compiling and running in one step

Congratulations you have not only learnt to opeeats, but also how to compile and
run them in one step therefore doubling your praslitg. (For the male audience, who
said ‘Men can’t do two things at once?’).

Creating your own project

So you have finished playing Jackpot and you amdyé@o move on. This chapter was
called Compiling YourFirst Program. You have now compiled a progranmménot
your own, so let us move on and do just that.

There are two ways of creating a new project:



From the menus select File|New|Project.
Or from the toolbar, select the ‘New Project’touat

™ wodev-C++ 4,9.9.2 - [ Jackpot ] - Jackpot.dev
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Figure 2.12 — The new project toolbar button

Either of these methods will provide the New Prbj#alog. Depending on what
packages you have installed on your system thisthfiér accordingly. You may have
more or less tabs and more or less options ontehch

New project PS_(|

| B azic |

b b

i fidgets wifidgets wdwfidoets  Empty Project
[ialog Frame Empty

R

Drescription;

E
v

| £

Project optionz:

M ame: C Project # C++ Praoject

Project
rojec kake Default Language

o 3 Cancel | ? Help

Figure 2.13 — The new project dialog.

Among the options visible on this tab should beri€ae Application’. If you have many
options here you may need to scroll down until fiod it.

Click on the 'Console Application’ icon.

The window labelled ‘Description:’” should now altergive you a basic description of
this project. In this case it will say ‘A consolepdication (MSDOS window)’. The other
options shown in this dialog are the project name.

Type ‘MyHelloWorld’ in the name field
leave the other settings as they are
press the [OK] button.
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New project

| Basiu:|
=2 B8 B [ = ;
wifidgets wifidgets witwiidoets  Empty Project Conzole Static Library
Dialog Frame Ermphy Application —
Ak v
Drescription;
A conzale application [MSD0S window]
Project optionz:
I amne: O . .
C Froject (%) C++ Project
hyHellotarld
[ 1Make Default Language
I ¢Qk l[ xgancell [ ?ﬂelp]

Figure 2.14 — How the New Project dialog shouldkloo

If you already have a project open a dialog wilbpp asking you if you really want to
close this project and start a new one. Select’ Yegou have any unsaved files you will
be prompted to save them.

Next you will be presented with a dialog asking vehi save the project file. Personally
| browse to c:\Dev-Cpp and there | create a nedefiotalled Projects (if it doesn’t
already exist) by clicking on the [Create New Fo]deitton.

Save File

Save ir; | |=3 Dev-Cpp

= l":'hln wa ; Create Mew Fu:ulderl
uﬁ o | I1WxProjects
|
b B oot I dmrs

Figure 2.15 — Creating a new folder
The new folder will be created and you will be atdedit the name.

Change the folder name to ‘Projects’, this folddl become our main store for all
future projects.

Access the 'Projects’ folder by double clicking fiblder name.

Create another new folder, this time call it ‘Myl&Vorld'. (For safety’s sake
don’t leave any spaces in the name since Dev-Cpertedly has problems with
spaces in file names.)

Access the “MyHelloWorld” folder by double clickirthe folder name.
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Figure 2.16

The filename is already filled in from the name ybwse for the project in this case
‘MyHelloWorld.dev’ so just press ‘Save’.

The project file will be saved and the IDE will giay a basic source code file like the
following.

#include <cstdlib>
#include <iostream>

usi ng namespace std;
i nt main( int argc, char *argv[])

system  ("PAUSE");
return EXIT_SUCCESS;

Again | will not go into details about what all $hineans as we cover this in the next two
chapters. Instead alter the source code to thewoilg, making sure you change the
string constants to your own words.

#include <cstdlib>
#include <iostream>
usi ng namespace std;
i nt main( int argc, char *argv[])
{
/IChange the text Your name goes here to your n ame
cout << "Hello my name is: " << "Your name goes here" << endl;
/IYou can change the text between the quotes to describe yourself by day
cout << "Mild mannered reporter by day" << endl;
/IYou can change the lines between the quotes t o describe your super self
cout << "Caped crusader by night" << endl;
/[This line pauses the program, try putting // in front of it to see what
/Ihappens
system  ("PAUSE");
/[This line says that the program has terminate d normally, ie not crashed
return EXIT_SUCCESS;
}

Press <F9> to compile and run your first program.



A pop up dialog will prompt you to save your saioode. Check that the directory
shown at the top next to the label ‘Save in:’ is project directory, in this case,
‘MyHelloWorld’. wxDev-C++ will automatically havetted the source code file
‘main.cpp’. The ‘.cpp’ extension tells the compiberd us that this is a C++ source code
file, not C or any other language. You can chahgentame (but not the extension) if you
wish, but | would leave it as is and press the g &utton. Immediately the compiler will
start and a second or so later the program will fuyou made the changes suggested
they will be displayed on the screen.

s C:\Dev-CppwodevC + +Book\SrcWyHelloWorldWyHe lloWorld.exe

Hello my name iz: George Bush
Goofy President by dawy

Terror of the Terrorists hy night
Press any key to continue . .

Figure 2.17 — Output from MyHelloWorld program.

Congratulate yourself, you have just successfutijten and compiled your first
program. Welcome to the rank of C++ programmers.tBlbecome more proficient
study the next two chapters.



Chapter 3 — Basic C Programming

Introduction

In 1972 Dennis Ritchie wrote the C programming laage for use on the unix operating
system. In 1978 Kernighan & Richie wrote ‘The Cdteonming Language’, this
provided a semi standard C known today as K&R (1983 the ANSI (American
National Standards Institute) created a standdiditien of the C language. This was
completed in 1988 and is known as ANSI C. This nawrkess makes K&R C obsolete
although you may come across it from time to tiBiace then the ANSI committee have
produced a newer standard of C known as C99, thex gkrsion being known as C89.
C99 adds a few necessary features and borrows fxdewC++.

Neither this nor the next chapter are designedaoh you how to design programmes,
which is a topic which could fill several more bedgland start a few minor wars as well).
Neither are they designed to teach you the C anedl@iguages in depth. That is the
place of a whole shelf full of books.

These two chapters will skim through the basicthe$e languages and by means of
examples give you a slight grounding in these. &laee many excellent books on these
topics and several excellent websites. (Referamiag resources in appendix yy)

WARNING: C and C++ are called ‘Case Sensitive’ languages. means that ‘printf’
is not the same as ‘PRINTF’ or ‘Printf’. Other larages are not so strict
and this can cause problems for newcomers from lsunguages.

Break down of a simple example

To start with we shall look at a basic example &f enguage source code file. We shall
create this in wxDev-C++ and compile it to see whdbes. Next we will break it down
to see how it does what it does.

To begin the process:
e Ensure wxDev-C++ is open
« Create a new project (as in the previous chapter)
» Select the 'Console Application' option.
» Select the project option 'C Project’
* Name the project 'SimpleC'
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Figure 3.1 — Project settings for the SimpleC paogr

Click the [OK] button and you will prompted to sl any open projects, then
to save this project:

Browse to the Project folder we created earlier @edte a new folder inside it called
“SimpleC”.

Open the 'SimpleC' folder and save the projeet fil

You will be returned to the IDE with the followirfgeshly generated code

#include <stdio.h>
#include <stdlib.h>

i nt main( int argc, char *argv[])

{

system( "PAUSE");
return O;

}

Firstly to make it a little easier to know whichdis | am referring to, let us turn on the
line numbering feature in wxDev-C++.

Select the main menu option: Tools|Editor Options.
On the Editor Options dialog:

Click on the second tab labelled 'Display’
Click on the check box next to ‘'Line Numbers'
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Figure 3.2 — Displaying line numbers

Alter the code to match the following

1 #include <stdio.h>

2 #include <stdlib.h>

3

4 #define TOP_MAN 2

5 #define THE_PRISONER 6

6

7 i nt main( int argc, char *argv[])

8 {

9 inti= 0O;

10

11 printf( "Who are you?\n"  );

12 printf( "l am the new number %d, " , TOP_MAN);
13 printf( "You are number %d\n\n" , THE_PRISONER);
14

15 for(i= 0;i<THE_PRISONER; i++)

16

17 printf( "Thinking...\n\n" );

18

19

20 i f i == THE_PRISONER)

21 printf( "l am not a number, | am a free man\n"
22

23 system(  "PAUSE");

24 return O;

25 )




Press <F9> to compile and run the program.

You will be prompted to save the source code $igee it in the same directory as the
project file. You should be greeted with the follog output.

o C:\Dew-CppWProjects\SimpleCySimpleC.exe

Who are you?
I am the new number 2. You are number b

I am not a numbher. I am a free man?
Press any key to continue . . .

Figure 3.3 — Output from the SimpleC program

| am now going to break this example down into masi parts which | will discuss briefly
here and then in greater depth in the followingveht sections.

The C programming language has only 32 keywordte¢liin Appendix B). None of
which include the provision to output to the scre®efore you say ‘But wait a minute, |
just wrote a program which output a lot of nonsetoshe screen’, let me explain. What
C lacks in keywords it makes up for in librarie$\N@l C has a large number of libraries
containing functions of various purposes. The fiomgprintf  is one of these.

Before we can use these functions we need to t#laCwe wish to make use of the
library containing that function. We do this usiigclude statements. We can see
examples of this in lines 1 & 2. All lines begingiwith # are called ‘Prepocessor Lines’
and we will deal with these in the section ‘Pregssor’. There are also two more
examples in lines 4 & 5, these lines begin witlefine and create constant values.

As we have mentioned, C is made up of functionterLan, in the section 'Functions’,

you will create your own functions to get a befesl for them. C demands that there is at
least one function present in every programme hati$ themain function. A function
consists of a function header and a body sectictosed by curly braces {}. The code
enclosed within the braces on lines 8 & 25 areatws known as the ‘body’ of the
function.



Values can be stored in variables, there is onkdston line 9. The first pairit is a
keyword and tells us that the variable will stoneirsteger. An integer can only contain
whole numbers. We give the variable a name ‘i’ gocan refer to it later, as in lines 15
& 20.

WARNING: In C when a variable is created it can contaynalue, so it is best to
assign it a known default such as line 9 wheres‘éssigned the value ‘0’
Again this is a pitfall for new programmers or tadsom other languages.

Lines 15 to 18 are an example of a ‘Control Loapd avill be covered in the next section
‘Basic C’ as will lines 20 & 21 which contain ana®ple of a ‘Conditional Execution’.

The other lines will be covered in ‘Input/Outputdasther useful functions’.

Basic C

To store data within a C program we use variallasse are defined as in line 8 by first
stating the type of data the variable is to hdiéntassigning the variable a unique name.
It is good form to initialise the variable by assitg it a value at this point.

Data types

There are 5 basic data types in C89. Thesetag int, float, double and
void .char is designed to hold data values correspondingcttagacterint  is
designed to hold whole numbefleat anddouble hold floating point numbers and
void is a null value. Some of these data types canxtemeed with the keywords
signed, unsigned, long ,andshort .int can take all of these valuehar
can besigned orunsigned anddouble can havdong applied. Unsigned data
types can only hold numbers from 0 to their maxinmange. Signed data data halve this
and give half the range to negative figures antltbgositive figures. The C standard
specifies a minimum range for data types, but nob&imum which can vary between
compilers and platforms. The following program edlDataSize demonstrates these
sizes.

1 #include <stdio.h>

2 #include <stdlib.h>

3

4 int main( int argc, char *argv[])

5 ¢

6 printf( "The size of a char is %d bits\n" ,8* sizeof (char));

7 printf( "The size of a unsigned char is %d bits\n" ,8* sizeof (unsigned
char));

8 printf( "The size of an int is %d bits\n" ,8* sizeof (int));

9 printf( "The size of a unsigned int is %d bits\n" ,8* sizeof (unsigned
int));

10 printf( "The size of along intis  %d bits\n" ,8* sizeof(long int));
11 printf( "The size of a shortint is  %d bits\n" ,8* sizeof (short int));
12 printf( "The size of a double is %d bits\n" ,8* sizeof (doubl e));




13 printf( "The size of a float is %d bits\n" ,8* sizeof (float));

14 printf( "The size of a void is %d bits\n" ,8* sizeof (void));

15 printf( "The size of a long double is  %d bits\n" ,8* sizeof (1 ong doubl e));
16 system(  "PAUSE");

17 return O;

18 }

Variable names

Variable names have certain limitations. The naamot be a keyword, it must be
unique and can contain any alpha numeric charaatersinderscores, as long as the
name does not begin with a number.

Statement blocks

You will have noticed in the code examples sotfae,use of {}' braces. These braces
enclose code within what is called ‘Statement B$dckhe significance of this can be
seen in the next section ‘Scope’. Braces must avibayused in pairs, i.e. the opening
brace{ must have a corresponding closing bkadéyou have problems with
mismatched braces see the warning on updesnthesis operators

Scope

Variables are said to have ‘Scope’ in C and youardw refer to or use variables that are
in scope. There are several types of scope. Oglehsl scope, variables of this type can
be accessed by all parts of your programme (whiah imvolve several source files). A
second type is file scope, variables of this kiad only be accessed by code within a
single source code file. The significance of tHéedence between global and file scope
will be apparent later. The last type that we diicuss is local scope. Variables declared
within statement blocks are only visible to codattis also contained within the same
block.

Operators

Operators (=,&,%,!,| etc) break down into severalugs: assignment, arithmetic,
relational, logical, bitwise, pointer, referenagjeéxing and parenthesis are all operator
types. There are a few others which we won't dsetigll. Pointer operators will be
discussed under ‘Pointers’, reference operatoilditliscussed under ‘Structures’ and
indexing operators under ‘Arrays’. Bitwise operatwiill not be discussed at all.

Assignment Operators

The main assignment operator is ‘=" for exaniptex = 0; This expression assigns
the value zero to the variabte The value being assigned must always be on thefle
the expression, eg 0 = int x is not a valid stat®@mé is also possible to do multiple
assignments for example=q=r=t=0; In this example the variabteis
assigned the value zero, then the variabie assigned the value bfand so on down to



X. It is also possible to declare and assign meltyalriables of the same type at the same
time eg int i=0, a=5,b=10,c=15;

If you assign variables of one data type to vaeslf another data type, then what is
known as an ‘automatic type conversion’ takes pl&ideen the value on the right side of
the expression is assigned to the variable oretiealn attempt is made to automatically
convert it to the data type of the left side valealf the type on the left has a smaller
range than the type on the right then data willdsé The following example program
demonstrates this.

Create a new project as normal.
Call it ‘TruncationAssignment’.

1 #include <stdio.h>

2 #include <stdlib.h>

3

4 i nt main( int argc, char *argv[])

5 {

6 short i nt aShortint= 0;

7 fl oat aFloat = 536546.64645 ;

8 | ong int aLongint= 2045654297 ;

9 [*Print the value of the long int*/

10 printf( "The long int value is: %d\n" ,aLonglnt);
11 [*Convert the long int to a short int*/

12 aShortint = aLongint;

13 printf( "The long int has been assigned to a short int\n" );
14 [*Print the value of the short int*/

15 printf( "The value now = %d\n\n" ,ashortint);

16 [*Repeat for a float to int*/

17 printf( "The float value is: %f\n" ,aFloat);

18 printf( "The float has now been assigned to a short int\n" );
19 printf( "The value is now: %d\n" ,aShortint);

20 system(  "PAUSE");

21 return O;

22 }

The compiler may warn you about the possibilitglafa loss when you do this. If you
intend to convert from one data type to anotherganutell the compiler that you intend
this by usingcast . For example ik is an integer then you can use this expression
float y = (float) x/3;

There are also shorthand assignment operators.tBoeseyou will want to assign a
variable to itself plus or minus another value. Examplex = x — 20; you can do
this in shorthand using-=20;  ‘+="is also equally valid. You will see this use of
shorthand operators a lot in professional programs.

Arithmetic Operators
There are seven different arithmetic operatorsh#sgc four:

+ for addition
/ for division



* for multiplication
- for subtraction

There are two shorthand arithmetic operators. These and++ which are used to
increment or decrement a variable by one. For el@ygu can writex = x + 1; or

x++; . The shorthand operators can be used beforeasraftariable, for exampie=

x++; ory =++X; .You may ask what is the difference? The diffeeis that the first
one sets y to equal x then sets x to equal x +hé&.SEcond sets x to be x + 1 then assigns
the result to y. A subtle but important difference.

The final operator is the modulus operator %. Tais only be used with integers and it
returns the remainder of an integer division.

Relational Operators
Relational operators compare two different valugs give a result of true or false (1 or
0) . The six relational operators are:

> greater than

>= greater than or equal to
< less than

<= less than or equal to
== equal to

I= not equal to

Logical Operators

Logical operators can be used with true or falsat(s 1 or 0) values. There are three
such operators:

&&  AND
I OR
! NOT

They give the following values according to thisléa

X Y X &&Y XY IX

0 (false) 0 (false) 0 (false) 0 (false) 1 (true)

0 (false) 1 (true) 0 (false) 1 (true) 1 (true)

1 (true) 1 (true) 1 (true) 1 (true) 0 (false)
1 (true) 0 (false) 0 (false) 1 (true) 0 (false)

Because logical operators work with true/false galthey can be combined with
relational operators. For example6 && 3<7 || 7!=5

NOTE: There is no XOR operator in C, but this can gds#l created using a
function.




Parentheses Operators

C operators work on the order of precedence. Teign® that in an expression like the
following x =40 + 3/5 + 7 * 352; does not me&attyou can evaluate it from right to
left. Depending on the precedence of operatorsttier of calculation may be different.
To force this to be evaluated in the way you want geed to use parentheses operators
‘(). For example x = (40 + ( 3/(5+(7*352)))). Thenermost pair of brackets is
calculated first and then the order works outwéris that.

WARNING: Make sure that you have the same number of ddsiackets as opening
brackets otherwise the compiler will issue a commplizke this:

main.c: In function "main’:
main.c:6: error: syntax error before ';' token

equally if you have more closing brackets thaeropg brackets you will
get a complaint like the following:

main.c: In function "main’:
main.c:6: error: syntax error before ')’ token

If you are having trouble with mismatched bragag can turn on brace
highlighting. Go to Tools|Editor Options. On thaldig that appears chedk
the box next to ‘Highlight matching braces/parest® as shown below.

. . il -
I [¢] Highlight matching braces/parentheses (=] 4 I

Now if you select a bracket the editor will atf@nto show you the
matching bracket.

Conditional Loops

Left to its own devices, a program starts at thpeaiod works through to the end where it
quits. Sometimes between starting and finishingwaunt the program to carry out the
same sequence of commands again and again. Famngesyou might want to print out
“Go away” 20 times until someone gets the messége.could just type in the
commands one after the other like this.

printf(“Go away!'\n’);
printf(“Go away!'\n’);

printf(“Go away!'\n’);
printf(“Go away!'\n’);




This might not seem too much of a hardship, buttwhau wanted to do it 2000 times,
you would soon get bored of writing the same thibgiould also be hard to maintain the
code. What if you later had to reduce it to 8638 Fortunately there is a much simpler
method called ‘Conditional looping'.

C has 3 types of loops ther loop, thewhile loop and thelo...while loop. The
do...while loop guarantees that the contents will be execattéehst once since the loop
condition is not checked until the end. The codet@oed inwhile andfor loops may
never be executed since the condition is check#tkdteginning of the loop, and if it is
not true the loop statement is skipped.

Thefor statement has this general form:

for ( <loop initialization>,<condition check>,<loop iregnent>)
It is possible to make use of tifer ' statement in many unusual ways, but we will only
consider the basic usage here. Thkife ’and ‘do...while’ loops are much simpler

since they contain only the condition check.

Create a new project called ‘Loopy’ and amend thaedo the following.

1 #include <stdio.h>

2 #include <stdlib.h>

3

4 i nt main( int argc, char *argv[])

5

6 [* Variable to check the loop condition */

7 inti= 0O;

8 printf( "For loop countdown to liftoff\n" );
9 for (= 10;i> O0;i--)

10 {

11 printf( "%d\n" ,i);

12 }

13 printf( "We have lift off.\n\n" );

14 system(  "PAUSE");

15

16 printf( "\nWhile loop count to five\n" );
17 [*Reset i to 0, then try a while loop*/

18 i= 0;

19 while(i<= 5)

20 {

21 printf( "Just checked condition i <=5 and " );
22 printf( "i actually = %d\n" A);

23 /*Need to increment i*/

24 i++;

25 }

26 system(  "PAUSE");

27

28 printf( “\nDo...while loop count to five\n" );
29 /*Reset i to 0, then try a do...while loop*/

30 i= 0;

31 do

32 {




33 printf( "i=%dand" 0);

34 /*Need to increment i*/

35 i++;

36 printf( "just about to checked condition i <= 5\n" );
37 } while(i<= 5)

38 system(  "PAUSE");

39

40 return O;

41 }

Code analysis: On line 7 we create the counternkbi and initialize it to the value 0.
In lines 9 to 12 we create fof * loop. Above we have shown that the 'for' statehoam
take three arguments, the initialization, the cbodicheck and the increment.

The initializationi=10 sets our variable i to 10 and is only done once.

The condition check>0 checks that i is greater than zero and is doneach
loop. When the condition check produces a fals&vanghe loop ceases.

The incremeni-- decreases the value of i by 1 on each iteratioutih the loop

In lines 19 to 25 we createndile loop. The condition is checked before the loogsrun
and must remain true for the loop to continue ragnin this case that is greater than
or equal to 5. Line 24 increasesy one during each loop.

In lines 31 to 37 we createda...while loop. This is very similar to thehile loop,
except that the condition is checked at the end.

If thefor loop contains just a single line of code then gan use the shorthand form
which leaves out the brackets. For example lines1® could have been written as

9 for(i= 10;i> 0;i--)
10 printf( "%d\n" ,i);

In this case the code executed byftire loop ends at the semicolon at the end of line
10. It is possible to escape from a loop at anytiyesing the keywordoreak ', this
will leave the loop and begin executing the codedlly after the loop.

NOTE: Thewhile loop ends on line 25 with a ‘}’ bracket. Howevhaet
do...while loop ends on line 37 witiwhile(); . The semicolon at the
end of thewhile statement is vital, if you miss it out the prograsiti not
compile.

WARNING: All three loops altered the check condition kigiahg the value of i. If the
value of i had not changed the check condition @allvays be true and
the loop would continue for ever. To check thidetkeline 35 and compile
and run the program again. To stop the progranspra><F2> from
within wxDev-C++ or click on the button shown.

A1
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Conditional Execution

In programming, as in life, there will be times whgu want to do something and times
when you don’t. For example if it is raining youlvgrobably want to stay in bed and
sleep. If it is sunny you probably won’t. This illed ‘Conditional execution’ and can be
achieved using thef' ‘ statement.

Theif statement takes the form:
if (<Check Condition>)

Sometimes you want to do several different thishgggending on the value of the check
statement, in this case you can follow ihecheck withelse if ~ checks or aelse to
do something in the event of d&n check failing. Example code follows, so createw
project and call it ‘IfBob’, then modify the code ook like the following.

1 #include <stdio.h>

2 #include <stdlib.h>

3

4 i nt main( int argc, char *argv[])

5

6 i nt BobsAge= O;

7 f or (BobsAge = 0;BobsAge <= 100;BobsAge += 10)
8

9 i f (BobsAge <= 0)

10 {

11 printf( "Bob has not been born yet\n" );
12 }

13 el se if (BobsAge <= 10)

14 {

15 printf( "Bob is a young boy\n" );

16 }

17 el se if (BobsAge > 20 && BobsAge <=  30)
18 {

19 printf( "Bob is a young man\n" );

20 }

21 el se i f (BobsAge <=  80)

22 {

23 el se if (BobsAge > 80 && BobsAge <=  90)
24

25 printf( "Bob is an old man now\n" );

26

27 el se

28 {

29 printf( "Bob has just got a telegram from the Queen\n" );




30 }

31 }

32 system(  "PAUSE");
33 returnO;

34 }

In a group off else statements, each condition is checked in turmn fi@p to bottom
until a true one is found. The first true conditierexecuted. If none of them are true, the
code following theelse statement is executed.

In the example thdf:.else if..else ' statements are insidefar loop to make
sure that they are all executed. As we noted eaviid for statements if a single line of
code follows the check then the brackets can béteai

Theif statement is not the only conditional executi@teshent. There is a shorthand
form, (sometimes called a ternery operator sintakiés three argumentsy: which
takes the form:

<Conditional Check2<Code If True> <Code If False>

The following short program illustrates this. Geea new project called BobsLife.
Change the code to the following.

#include <stdio.h>
#include <stdlib.h>

#define ALIVE 1
#define DEAD 0
i nt main( int argc, char *argv[])

i nt BobStatus = ALIVE;
printf( "Bobis" );
BobStatus == ALIVE?printf( "alive\n" ):printf( "dead\n" );
system("PAUSE");

return O;

O©CO~NOOUTA WNPE
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13}

Line 10 check8obsStatus against the value ALIVE. If this is true the figgtintf
statement is executed, if not the second is exdcute

The final form of conditional execution statementheswitch...case statement.

This works like a series off..else if..else ' statements. The switch statement
can only check integer values. The switch stateroentains an expression, the value of
which is checked against a list of case statem#rday of the case statements match the
code contained in the switch statement, that da$ersent is executed. Each case
statement ends with a break statement; if thigrgted then the code in the following
case statement is executed. The final statemeatled default. This contains code to be
executed if none of the case statements return true



The following program will demonstrate this. Creatproject called DayCalculator.
Modify the code to match the following.

1 #include <stdio.h>

2 #include <stdlib.h>

3

4 #define MONDAY 1

5 #define TUESDAY 2

6 #define WEDNESDAY 3

7 #define THURSDAY 4

8 #define FRIDAY 5

9 #define SATURDAY 6

10 #define SUNDAY 7

11 #define NO_DAY 8

12

13 i nt main( int argc, char *argv[])

14 {

15 i nt day = MONDAY;

16 f or (day = MONDAY;day <= NO_DAY;day++)

17 {

18 swi t ch(day)

19 {

20 case MONDAY:

21 printf( "It's Monday, off to work\n" );

22 br eak;

23 case TUESDAY:

24 printf( "It's Tuesday, long week ahead\n" );
25 br eak;

26 case WEDNESDAY:

27 printf( "It's Wednesday, halfway there\n" );
28 br eak;

29 case THURSDAY:

30 printf( "It's Thursday, one more day to go\n" );
31 br eak;

32 case FRIDAY:

33 printf( "Thank Crunchie, it's Friday\n" );
34 br eak;

35 case SATURDAY: /*This is an example of a drop through*/
36 case SUNDAY:

37 printf( "It's the weekend, let's live it up\n" );
38 br eak;

39 defaul t:

40 printf( "Hey! This day cannot exist\n" );

41

42 }

43 system(  "PAUSE");

44 return O;

45 }

To me at least, the switch looks a little strange 'an' C like. Watch thoséreak ’
statements, they can be the cause of major problethsr languages like Visual Basic
have similar statements such 8glect ’. But in those languages thiereak ’

statement is not required and the following statgngenot executed by dropping through
as in line 35 in the above example. If in your perg several statements seem to be
executed, make sure you have addedliheak ' statements. Remember that the default
statement will only be executed if none of the cttere or if the precedingbreak ’
statement is forgotten.



You may wonder why ‘C’ is designed this way aftémapuld it not just be simpler for
execution to stop at the start of the nesse ' statement. Doing this would remove the
advantage of being able to execute the same codedie than one case such as in lines
35 to 37 where both Saturday and Sunday requiredime output.

NOTE: You may come across statements itk , what does this mean. Since
anif statement checks for true/false values &quals 0 the if check will
fail, anything higher than 0 is considered to e tThis could be written
if(x 1= 0) , but this is considered bad form.

WARNING: C and C++ are unusual in that to assign a val@evariable you use ‘=’ as
in MyAge = 243; . To test for equality you need to use* as in
if(MyAge == 243) . This is a feature that can cause many errors,
especially since this cod€MyAge = 243) will compile without the
compiler telling you there is an error. Tliis statement will always be
true and the code after it will always be executed.

Preprocessor

The preprocessor is an unusual feature of C. & hafore the compiler and alters your
source code by inserting function declarations freader files, expanding macro
definitions, and determining which code shouldlardd not be compiled. Preprocessor
statements always begin with a ‘#’ and unlike Clihes don’'t end with a semi-colon.

The most common preprocessor is#ireclude  statement. This takes the form of
either#include <filename.h> for library header files atinclude

“filename.h” for your own header files. As you will learn irethext section
‘Functions’, C does not allow a programmer to usenation until it knows what the
function name is, what parameters it should exfgectceive, and what value the
function will return.#include statements add all that information to the sthyoorr
source code file. In the SimpleC example we ineltie filesstdio.h  and

stdlib.h . We needstdio.h  for the functiorprintf , andstdlib.h for the
functionsystem .

NOTE: On platforms other than Windows include file naraee case sensitive
and a common error is to use the incorrect casehwhsults in the
compiler not finding the correct file.

The second most common is #aefine  statement. This is used to define a constant
name which has a value. Wherever that constant a@pears in your code the
preprocessor will swap it for it's value. This i§em used for constant variables (variables
which don’t change their value). A useful featufehis is it helps to make your code self
documenting. For example you can create a defkeethiis:

#define DAYS_IN_A_WEEK 7



Then use it in your code:
for(i = 0;i <DAYS_IN_A_ WEEK;i++)

which makes it much easier for others to work obétwyou intend the code to do, than
the line:

for(i=0;i<7;i++)
It is convention to write constant variables in epjase.

Along with #define  are#ifdef, #ifndef, #else, #endif and#undef .
These can be used to include or exclude blocksaé based on the value oftdefine
statement. Code followingifdef FRED  will only be compiled ifFREDhas been
defined. Code followingtifndef FRED  will only be compiled ifFREDhas not been
defined.#endif ends the code block a#dindef undefines a previougdefine
constant.

Finally in a similar vein are the statemefits , and#elif , they test for the truth of a
statement and work in the same mannéfifaef including code if the statement is
true.

The following code example uses all these prepsmestatements. Create a new
‘Console Application’ called ‘Prepro’. Save it if@der called ‘Prepro’ and then edit it
to resemble the following code example. See if g work out what the output will be
before you compile and run it.

1 #include <stdio.h> [*include this library to allow us access to printf */
2 #include <stdlib.h> [*include this library to allow us to use system*/

3

4 #define RED_BALLOONS 99  /*Define RED_BALLOONS to be equal to 99*/
5 i nt main( int argc, char *argv[])

6 {

7 #ifdef RED_BALLOONS  /*Check if RED_BALLOONS has been defined*/

8 printf( "There were %d red balloons\n" ,RED_BALLOONS);

9 #else  [*Do this if the previous #ifdef was false*/

10 printf( "There were no red ballons\n" );

11 endif  /*End this conditional block*/

12

13 #if RED_BALLOONS <98  /*Check if RED_BALLOONS is lower than 98*/
14 printf( "There were less than 98 red balloons\n" );

15 elif RED_BALLOONS > 98 /*If previous #if was false check this one*/

16 printf( "There were more than 98 red balloons\n" );

17 #endif ~ /*End this conditional block*/

18

19 #undef RED_BALLOONS /*Remove define RED_BALLOONS*/

20 printf( "\nBIG BANG!\n\n" );

21

22 #ifndef RED_BALLOONS  /*Check if RED_BALLOONS has not been defined*/
23 printf( "There were no red ballons\n" );

24 #else  [*Do this if the previous #ifndef was false*/

25 printf( "There were %d red balloons\n" ,RED_BALLOONS);

26 #endif ~ /*End this conditional block*/




27

28 system(  "PAUSE");
29 return O;

30 }

Functions

Functions are self contained blocks of code, tfayle thought of as mini programs that
take in various parameters, do something with tlaeskreturn a result. Functions are
defined like this:

Return_Type Function_Name (Parameter_Type Parameter _Name, ...)

{

éiock of code;

-

The return type is either a data type suchnts, float , etc, a pointer to a memory
location, a user defined data type such sisuet, orvoid . In the case ofoid you
are specifying that the function will return nothifThe function ends when it reaches a
return  statement, (or the end of the code block if therretype isvoid ). Any code
after areturn statement is called ‘Unreachable code’ sincelitvéver be executed.

The function name can be anything you wish witeva €aveats. The name must be
unique, therefore you cannot create a functioredagltintf  if you #include
“stdio.h”, since this would confuse the compiler. The namstralso conform to
the same naming conventions as variables. It igl foon to give the function a name
that indicates its purpose, e@jsplayMenu instead oMyThingyFunction

A function can take any number of parameters oenBach parameter must be given a
name and associated data type. These data typdseaame as those previously
discussed. Within the function, the parameteraadstariables with local scope.

In your C programs you will always use at least fumetion, this is thenain function.

This is a special function since program executidhstart at the beginning of this
function and finish at the end of ihain follows the same rules as other functions, it has
a return typent , which is used to indicate whether the prograncetesl without error

or not. It also takes parameters, these are p&ssbd program when it starts.

Functions can serve two different purposes. Fitsily can break your program into
smaller subunits to make them easier to unders&exbndly they allow you to reuse
blocks of code again and again rather than replyateding the same code block.

We will create a program which uses a couple oiddfasctions to get a feel for them.

Ensure wxDev-C++ is running.
create a new ‘C’ project called ‘Functions’



and save it in a folder called ‘Functions’ in yoRroject’ folder.

The code follows below.

1 #include <stdio.h>

2 #include <stdlib.h>

3

4 [*This function has no parameters and returns nothi ng*/
5 voi d DisplayMenu()

6

7 printf( "\nl. Calculate 5 + 4\n" );

8 printf( "2. Print 3 Names\n" );

9 printf( "3. Quit this lunacy\n" );

10 }

11

12 [*This function has two parameters both are integer s it adds
13 these together and returns a integer which is the r esult*/
14 i nt Calculate( i nt FirstNumber, i nt SecondNumber)

15

16 r et ur n FirstNumber + SecondNumber;

17 }

18

19 [*This function has no parameters and returns nothi ng*/
20 voi d DisplayNames()

21

22 printf( "“\nThree Names\nHumphrey\ningrid\nPeter\n" );
23 }

24

25 i nt main( int argc, char *argv[])

26 {

27 i nt UsersChoice = 0;

28

29 whi | e (UsersChoice != 3)

30

31 /*Call function to show menu*/

32 DisplayMenu();

33 /*Function from stdio.h which reads the users input */
34 scanf( "%d" ,&UsersChoice);

35

36 i f (UsersChoice == 1)

37 /*Call the Calculate function from within the print f function*/
38 printf( "\n5 + 4 = %d\n" ,Calculate( 5, 4));

39 el se if (UsersChoice == 2)

40 /*Call the DisplayNames function*/

41 DisplayNames();

42 }

43

44 return O;

45 }

The programme starts at the beginning ofrttzén function. It declares a variable
UsersChoice and sets it's value to 0. It then enters a coonaid loop, and as long as
the variabldJsersChoice doesn’'t equal 3, it will continually execute thatements
inside. Within the loop, the first call is to thenctionDisplayMenu . This prints the
menu on the screen. Then it calls a function thaew to usscanf . (We will learn
more abouscanf later.) The programme now enters a conditionatetten area,
where, depending on the valueldsersChoice, it either calls the function



Calculate  orDisplayNames . Finally, onceJsersChoice equals 3, theeturn
statement is executed and, as we have learnisttta end of the main function so the
programme ends.

Does it matter where we put a function in our sewwade? The answer is both yes and
no. To demonstrate this we will create anothergmtoj

Carry out the usual project creation process agilie new project PostFunction.
Create a new folder called PostFunction and saverbject there.

1 #include <stdio.h>

2 #include <stdlib.h>

3

4 i nt main( int argc, char *argv[])
5

6 DisplayBoringMessage();

7 system("PAUSE");

8 return O,

9

10 [*This is a boring function*/

11 voi d DisplayBoringMessage()

12

13 printf( "This is a boring message\n" );
14

Before trying to compile this programme, try to Wwout what will happen when it runs.
Then press <F9>. You should find the programmembas and inside the message
window on the bottom of the IDE, displays the fallng errors.

Q? Cormnpiler i_;i Rezources d]]] Compile Log QE Debug j:' Find Results | F Clase

Line File Mezzage
12 CADewv-CpphweDeyC++BookhPoztFu..  conflicting twpes for 'DisplayB oringh ezzage’
G C:hDev-CpphwrDevC++Book \PostFu..  previous implicit declaration of 'DizplayBoringteszage’ was here

ph sl evC++B ook \PostFu...

12:1 Inzert 15 Linez in file
Figure 3.4 — Error message.

Get used to such messages you will see them a pailaprogress. But what was wrong?
Let us try to work it out from the message. Thstfime says ‘conflicting types for
DisplayBoringMessage’, that's the name of our fiorcso what is wrong with it. Well

the first error has come in line 12 of our sourcdec The next error message tells us that
in line 6 there was a ‘previous implicit declaratiof ‘DisplayBoringMessage”. Why is
this? Because before you use a function C neekisow about it.

We can get around it by ‘Declaring’ the functiomtis by telling the compiler what the
function name is, what the return type is and vdamameters it takes. Try adding the
following line into the source code in line 3.



voi d DisplayBoringMessage(); |

Since this is a declaration it ends with a semoeoPress <F9> to compile and run. You
should see that the program runs just fine now.lifeeyou added is called the
‘Declaration’ of the function and the code in lirEs-14 is called the ‘Definition’ of the
function. When you include header files you areialty including the declaration of
function likeprintf  so that you can use them.

Before we move on to look at some common and usafigtions that are included in the
C standard library we will look at functions thainctake a variable number of arguments.

This type of function is defined by using ‘...’ toysthne function accepts a variable
number of arguments. The function must contaieastlone known parameter before the
variable list of arguments. The reason for the kmparameter is discussed after the
example. The most common function to use this foimtheprintf  function. The
prototype of this style of function is

i nt MyFunction( i nt Aninteger, fl oat AFloat = 54,..); |

So far so good, but how do we know how many exigaraents the user has passed in
and how do we access them? For a start we neadltalé <stdarg.h> which defines
various macros we need to use. Let’s look at a Eaprpgram first that uses a function
with variable parameters then we will break it down

Carry out the usual project creation process aailie new project
VariableFunction.
Create a new folder called VariableFunction anctshe project there.

1 #include <stdio.h>

2 #include <stdlib.h>

3 #include <stdarg.h>

4

5 i nt AutoSumFunction ( i nt NumberOfArguments, ...);
6

7 i nt main( int argc, char *argv[])

8

9 i nt Total = 0;

10 Total = AutoSumFunction ( 6, 12,54, 24,75, 45, 23);
11 printf( "The total is %d\n" , Total);

12 system(  "PAUSE");

13 return O;

14}

15

16 i nt AutoSumFunction ( i nt NumberOfArguments, ...)
17

18 int Sum= 0, CurrentValue = 0;

19 va_list ArgumentPointer;

20

21 /*We need to use va_start to get the start of the

22 argument list and store this in the argument pointe r.
23 The macro va_start does this*/

24 va_start(ArgumentPointer, NumberOfArguments)

25




26 /*Now we will create a loop that counts down the nu mber
27 of arguments.*/

28 f or (;NumberOfArguments;NumberOfArguments--)

29 {

30 [*We get the next value from the list of arguments,

31 we need to tell va_arg what type of value we expect */
32 CurrentValue = va_arg(ArgumentPointer, int);

33 Sum = Sum + CurrentValue;

34 }

35

36 /*We must call va_end otherwise the program could c rash*/
37 va_end(ArgumentPointer);

38

39 /*Return the total*/

40 return Sum;

41 }

Press <F9> to compile and hopefully you shouldtseeutput “The total is 233”. So let
us breakdown this example to see what happens.

Line 3 - We include the header fdstdarg.h>  this gives us accessva_list,
va_start, va_arg andva_end .

Line 5- We create the prototype of AAutoSumFunction . It is defined as returning
anint value which is the sum of all its arguments. keone integer value
which is the number of arguments we are going &3 f/a Then it takes any
number of other arguments.

Line 10 - We use the function passing in a 6 totkaywe are going to give it six
arguments. Then we pass in six integer values.

Line 19 - We use the data typa list  to create a pointer called
ArgumentPointer . This is a pointer that we will use to accessligteof
arguments. We will learn more about pointers indbetion Pointers’.

Line 24 - We call the macna_start  passing it the pointékrgumentPointer
and the name of the first varialleimberOfArguments . This initialises our
pointer to point to the first argument aftidumberOfArguments

Line 28 - We createf@r loop which we will use to access the list of arguts. We
don't fill the first part of thdor loop sincelNumberOfArguments already
has a value. If you remember the second part diotheloop checks for a
true/false value. We us¢umberOfArguments here, which means if
NumberOfArguments equals 0 then stop looping. The last part ofitine
loop decreases the valueNdmberOfArguments by 1 each time.

Line 32 - We assign the return value frem arg to CurrentValue . The parameters
of va_arg are theArgumentPointer pointer and the data type we expect
the next argument to be.



Line 37 - We calva_end passing in thérgumentPointer . Failing to do this is
likely to lead to a program crash.

So we have seen how to access the variable leigoiments, but what about the other
question, how do we know how many arguments thex2 @he answer unfortunately is
we don’t. That is why we need the first argumemt.ekperiment with the truth of this

Alter line 10 to

Total = AutoSumFunction ( 6, 12,54, 45, 23);

Then run the program.

You should find the result vastly different to tiem of 12,54,45 & 23. You might also
like to experiment with adding more arguments wlekeving the first one as 6.

WARNING: Line 28 is somewhat dangerous we use the check
NumberOfArguments . This will stop the loop when
NumberOfArguments is equal to 0. But what if someone changed line
10 toTotal = AutoSumFunction (- 6, 12,54,45,23); .Then
NumberOfArguments would never equal zero.

We will learn more about functions in the next tgextions;Input/Output and other
useful functionsand‘Pointers’.

Input/Output and other useful functions

Earlier | said that C contains no keywords dealintty output to the screen and that
functions were used instead. We have so far seeiffiumctions dealing with input and
output,printf  andscanf . The good news is if you learn about these twadlseof
the input/output functions are fairly easy to learn

Besides the input/output functions, we shall skiewealth of functions C has available
for the programmer.

Input/Output to the screen

Output

We shall start by looking at output, after allstmuch more exciting to create a program
that visibly does something, than one that you #pa into and nothing seems to

happen.

C has three output functiopsitchar , puts , printf . The first two are simple
functions,putchar takes achar argument and prints it to the screen. The secakest



a string constant and prints it to the screen.fifted oneprintf  is far more complex
and we will explore it in more depth.

The prototype of therintf  function is:
int printf(const char* string, ...);

The return value frorprintf  is either the number of characters it has writtethe
screen or a negative value if there has been an ditne first argument tprintf  is the
string you wish to display in the console. For eplen

printf(“C Programming is amazing”);

This would result in the line ‘C Programming is ammg’ being displayed in the console.
But what about the second argument that stringptdYou may remember from our
discussion of functions this represents a variasi®f arguments. We have already used
this feature in our sample programs. Within thangtpassed tprintf  as the first
argument we can embed format specifiers at theepwoihere we want to insert values.
The format specifiers start with a ‘%’ and these aso used in the functi@eanf .

Every time the function finds a ‘%’ sign embedded/our sting it looks for a matching
argument and depending on the code after the ‘86 gutputs the argument in this
format. For example:

printf("l am %d today and my name is %s",200,"Rip V an
Winkle\n");

In this examplerintf  would output ‘I am * then it would meet the ‘%(si it looks to
see what follows in this case a ‘d’. It now looks the first variable argument which is
‘200, since the format code was ‘d’ it outputsstiais an integer. Next it continues to
output ‘today and my name is ‘ again it comes @asign again it looks for the format
sign in this case ‘s’ so it formats the second argnt as a string. A list of all the format
specifiers follows.

Code printf scanf

%a Hex output in form Oxh.hhhhp+d (C99) Input afiog point (C99)
%A Hex output in form Oxh.hhhhP+d (C99)

%cC Output a character Input a character

%d Output signed decimal integer Input a decimiggar

%e Output in scientific notation lowercase e  Ingdibating point

%E Output in scientific notation uppercase E

%f Output decimal floating point Input a floatingipt
%g Output in the shorter of %e or %f Input a flogtpoint
%G Ouput in the shorter of %E or %f

%i Output signed decimal integer Input a decimetabor

hexadecimal integer
%n Stores number of characters written in an  Stouesber of characters read in



%0
%p
%s
%u
%X

%X

%%
%[l

integer pointer an integer pointer

Output unsigned octal Input an octal

Displays pointer Input a pointer

Ouput character string Input a string

Output unsigned decimal integer Inputs an uresigiecimal integer
Output unsigned hexadecimal Input a hexadecimal

(lowercase)
Output unsigned hexadecimal
(uppercase)
Outputs ‘%’ sign Inputs a ‘%’ sign
Reads a set of characters

The format specifiers iprintf  can also be modified in various ways. These are:

Minimum field width — Placing an integer betweée t%’ sign
and the format code ensures that the
output is padded with spaces until it
reaches the specified length. If it is longer
than the specified length it is output in
full.

Output precision - The field width modifier can folowed
by a decimal point and another integer.
For floating point values this specifies the
number of decimal places displayed. For
strings this specifies the maximum
number of characters displayed. For
integers it specifies how many digits are
displayed leading zero are used to pack
the difference.

Output justification - By default the output ishigustified, by
adding a minus sign after the ‘%’ sign you
can alter the output to be left justified.

long andshortdata type modification - The modifiers ‘I’ fordg and ‘h’ for short
can be added to the format specifiers
d,i,o,u,x and n to change them to long or
short data types. The modifier ‘L’ can
similarly be used with format specifiers
e,f, and g to specifiy a long double.

Added decimal point - Using a ‘# sign after the’ *8gn before
g,G.f,e or E specifiers causes a decimal
point to be displayed.

Added hexadecimal sign - Using a ‘#’ sign after ‘%2 sign before
x or X specifiers causes a Ox prefix to be
displayed.

Variable output precision - Instead of using thierfat ‘%5.4f it is

possible to use ‘%*.*f'. For each ¥’



printf  will look for the value to replace
it from the list of variable arguments.

NOTE: Remember when we discussed variable argumentidasove said that
va_arg needed to be told what data type was expected.ig ttze reason
for the different format specifiers. Each timentf  finds a ‘%’ in the
string it looks for the next variable argument aewirns it as the type
listed in the above table. If your output frorprantf  function looks
strange or gives wrong results make sure you ang tise correct format
specifiers. Also make sure you have the same nuoflaaguments as
format specifiers.

Input

To match the three output functions C provide thnpat functionggetchar , gets
andscanf . Once again the first two are simple functiagestchar returns ahar
from the input buffergets takes a string array (there is more about armayise
sections, ‘Pointer’, ‘Memory allocation’, ‘Arraysind ‘Strings’). The final function
scanf is like its siblingprintf  a far more complex function that we will explore.

The prototype of thecanf function is:
int scanf(const char* string, ...);

The return value froracanf is the number of items that have been assignedua or
in the event of an error it returns EOF. EOF i®astant whose value can change from
one compiler to another so just use the constanertaOF.

The first argument to th&canf function is a string of format specifers, for edahmat
specifier you need to include an argument whichpéace foiscanf to store the values

it reads in from the keyboard. It works in a veimitar way toprintf  , the main

different is that the variable arguments all neetd addresses to variables. We will
discuss addresses under the topic pointers, bubferjust accept that this means putting
a ‘&’ sign in front of each of the arguments. Faample:

scanf("%d%f%s",&Int,&Float,&String);

In the above line thecanf would read the first input from the keyboard atatesit in
the variable ‘Int’, the second input would be stbie ‘Float’ and the final input in
‘String’.

There are a few hazards wigbanf . The first is that in some implementations it leusf
the lines. This means that if you usmnf to read single characters it won’t do anything



until you press [Enter]. Secondly when readinghgsiit reads in everything until the first
white space character which is either a spaceythbcal tab, formfeed or newline. For
examplescanf would read the line “Welcome friends and Romars"\&elcome”. To
read in a whole line including white spaces youdeeusegets .

The scan set ‘%[]’ format specifier tedsanf to read in only those characters contained
in the set. For example:

scanf(*%[GgeRhdW]",&String);

In the above exampkranf will store the users input in the variable StriAgy of the
characters G,g,e,R,h,d,W will be stored. As soascasf encounters a character that is
not in this range it will stop reading. The scahisalso case sensitive so G is not the
same as g.

Like printf ~ scanf supports various format modifiers these are devisl:

*  Maximum field width - Inserting a number betweéti ‘and the
format code will cause only that number
of characters to be read.

* Longandshortdata type modifier - These are the same as P& L.

These alter the length of the data type.

» Discard field - Inserting a **’ between the ‘%’ atioe
format code will cause the input to be read
but not assigned to any variable.

Since all this may be a lot to take in let's cremsample program which makes use of
these features. Take your usual steps to create &rproject.

Call the project ‘InputOutput’.
Save it in a new folder called ‘InputOutput’.
Alter the generated code to match the following

1 #include <stdio.h>

2 #include <stdlib.h>

3

4 i nt main( int argc, char *argv[])

5 {

6 char FirstNameString[ 200];

7 char LastNameString[ 200];

8 i nt Agelnteger, Count;

9 fl oat MyAgeFloat;

10 printf( "Hello what is your first name\n" );

11 scanf( "%s" ,&FirstNameString);

12 printf( "\nHello %s, what is your last name?\n" , FirstNameString);
13 scanf( "%s" ,&LastNameString);

14 printf( "\nSo you are %s %s\n" , FirstNameString, LastNameString);
15 printf( "How old are you %s\n" , FirstNameString);

16 scanf( "%hd" , &Agelnteger);

17 MyAgeFloat = Agelnteger + 0.2;




18 printf( "\nThat's funny | am %*.*\n" , 4, 2,MyAgeFloat);
19 printf( "\nThis is right justified" );

20 printf( "\n%23s\n" ,FirstNameString);

21 printf( "\nThis is left justified" );

22 printf( "\n%-23s\n\n" ,LastNameString);

23 printf( "%s%n contains " ,FirstNameString,&Count);

24 printf( "%d characters\n\n" ,Count);

25 system( "PAUSE");

26 return 0;

27 }

Press <F9> to compile and run.

The output should resemble this

C:\Dev-CppwodevC + +Book\SrcilnputOutputilnputOutput.exe

Hello what iz your first name
Frank

Hello Frank. what is your last name?
Enstein

%o you are Frank Enstein
How old are vou Frank
634

That’s funny I am 634.28

Thisz iz right Jjustified
Frank

left justified

5 characters

Press any key to continue . . .

Figure 3.5 — Output from InputOutput program

Most of the program should be self explanatorydioEnote are:
Line 18 where the %*.*f format specifier is usedhelnext two arguments specify
the total number of digits to display and the nundfaigits that appear after the

decimal point.

Line 20 specifies that the output should be attl23characters wide. This causes
the text to be right justified.

Line 22 specifies that the output should be 23 attars wide the ‘-* sign causes it
to be left justified.

Line 23 outputs the users first name then storesittimber of characters output
into the variable Count. This is used in the naw to say how long the user’s
first name is.

Next we shall look at the functions C providesdaad and write files.



Input/Output to Files

The design of C is influenced by Unix which has phdosophy that everything is a file.
This shows through in the design of the input/otufpactions. As a result the functions
to read and write files are very similar to those yave already met. Actually the output
console and input keyboard are also treated as fileese have the predefined names
STDOUT and STDIN. The difference is thaintf , scanf and the like use them
transparently.

In order to read or write files you need to opeentHirst and close them when you have
finished with them. The header file you need tdude is<stdio.h> this allows you
to use the FILE type as a pointer to files.

To open we need to use the functfopen , the prototype of this function is defined in
the following way.

FILE * fopen(const char * filename, const char * mo de);

If the function succeeds the return type is a @oitd a valid FILE structure. If it doesn’t
succeed then it returns a NULL pointer. (If thiskesias much sense to you as a speech
in Klingon then look ahead to the sections Boihters and ‘Structureg. The first
argument is a string constant which contains al\fdéname or file path. Examples of
these are “Readme.txt” or “C:\\Windows\\Readme.tXtie second argument is a flag
indicating what mode to open the file. The varioptions are contained in the following
table.

Flag Meaning

a Open or create a text file and append to theoéitd
r Open a text file to read from it

w Create a text file to write to it

ab Open or create a binary file and append torikdeoéit
rb Open a binary file to read from it

wb Create a binary file to write to it

a+ Append or create a text file as read/write

r+ Open a text file to read/write from it

w+ Create a text file to read/write to it

a+b Append or create a binary file as read/write

r+b Open a binary file to read/write from it

w+b Create a binary file to read/write to it

When you have finished using a file you then needdse it. In order to do this you need
to use the functiofclose . The prototype ofclose is declared this way.

int fclose(FILE * FilePointer);

If successful théclose function returns O otherwise it returB®F



Output

The file output functions are very closely relatedtonsole output functions. They are so
similar that they have the same names just withagpended to the front of them, so we
getfputc() ,fputs()  andfprintf() . The other major difference is that they all
require aFILE pointer to a valid filefprintf() is the only function we will discuss
here. Its prototype is declared as:

int fprintf(FILE * filepointer, const char * string N &

You may notice that other than the addition ofleE pointer, it looks exactly like the
prototype of theorintf() function earlier. In fact it also works in exacthe same
way as the sample program that follows the nexiaewill demonstrate.

Input

Like the functions described in the previous sectie file input functions are just the
same as the console input functions just with applended to the front and an extra
argument which is a valid FILE pointer. So we fgettc()  ,fgets()  and

fscanf() once again iti¢scanf()  that we will discuss. The declaration of the
prototype is as follows:

int fscanf(FILE * filepointer, const char * string, o)

So let us look at an example of using these twatfan fprintf andfscanf . As
usual

Start up a new C console project.

Call it SingleFile.

Save it in its own folder called SingleFile.

Then alter the generated source code to matclotosving.

1 #include <stdio.h>

2 #include <stdlib.h>

3

4 i nt main( int argc, char *argv[])

5

6 char Name[ 100];

7 i nt Age;

8 char NameFromFile[ 100];

9 i nt AgeFromFile;

10

11 FILE * OurFile;

12

13 /*Demonstrate that we can read and write to and fro m the console
14 using fprintf and fscanf with the pointers stdout a nd stdin*/

15 fprintf(stdout, "Please enter your first name and your age\n" );
16 fscanf(stdin, "%s%d", Name, &Age);

17

18 [*Try to open a file to write to, check it is valid */




19 i f ((OurFile = fopen( "Test.txt" . "w"))==NULL)

20

21 /*If the file pointer is NULL complain and exit*/

22 fprintf(stdout, "Sorry but | can't open a file to write to\n\n" );
23 exit( 1);

24

25

26 fprintf(stdout, "\nWriting your information to file\n" ;
27 [*Use the OurFile pointer to write information to t he file*/
28 fprintf(OurFile, "%s %d" , Name, Age);

29 [*Close the file now we have finished with it*/

30 fclose(OurFile);

31

32 [*Try to open a file to read from, check it is vali d*/

33 i f ((OurFile = fopen( "Test.txt" , "I 1)) == NULL)

34

35 /*If the file pointer is NULL complain and exit*/

36 fprintf(stdout, "Sorry but | can't open a file to read from\n\n" );
37 exit( 1);

38

39

40 fprintf(stdout, "Reading your information from file\n" ;
41 [*Use the OurFile pointer to read information from a file*/
42 fscanf(OurFile, "%s%d", NameFromFile, &AgeFromFile);

43 fclose(OurFile);

44

45 fprintf(stdout, "\nYour name is %s, " , NameFromFile);

46 fprintf(stdout, "and your age is %d\n" , AgeFromFile);

47

48 system(  "PAUSE");

49 return O;

50 }

Compile and run this program.

Some of this program should be fairly obvious fritv@ program we used to demonstrate
using printf and scanf. But I'll discuss some cf times that differ.

Line 15 - The effect of this line is the same asggrintf but instead we use fprintf and
the pointer called stdout. This pointer as we dised earlier writes directly to
the console.

Line 16 - This line does the same as line 15 betldscanf along with the pointer stdin
to replace scanf.

Line 19 - We use the function fopen to attemptgeroa file called Test.txt from writing
to. We test the value of the returned pointer aggahme value NULL. If they
match there has been an error while opening teafil we cannot use it.

Line 23 - If the file pointer is NULL we call theifiction exit with the value 1. This ends
the program at this point and signals that the ramghas halted in an error
state.

Line 28 - We write the values captured earliehifile.



Line 30 - We close the file as soon as we havsll using it.

Line 42 - We read the values back in from the fibeprove that these are not just stored
in memory we use different variables.

Line 43 - Once again we close our file as soon@asre finished with it.

While fscanf andfprintf are very powerful and fairly easy to use theyraortethe
most efficient since they involve converting froindry to characters. For large amounts
of data reading and writing there are other betpions these are mentioned briefly in
the next section but are beyond the scope of tiog.b

Other file handling functions

This is only the tip of the iceberg when it comedile handling routines. If you are
interested (and | know you are) then considemiiadter of homework to find out about
fseek, ftell, feof, ferror, rewind, remove, ffludhead and fwrite. These functions expand
the file handling capabilities of C far beyond slempading and writing of text files.
Some other useful functions

The following table lists some of the other usdfuictions that C provides.

Various functions — Contained in <stdlib.h>

double atof(const char* str) Converts the string str into a double which
it returns.

int atoi(const char* str) As above but converts to an integer value.

long int atoll(const char* str) As above but for a long integer value.

int rand(void) Returns a random number between zero
and RAND_MAX (this is at least 32,767).

void srand(unsigned int seed) Sets a start point for the rand function.

There are many more functions contained in a rahépeader files that we haven’t even
discussed. It is well worth exploring what is aable as there is little more annoying
then struggling to write a function only to fincatht has already been provided for you.

Pointers

So far we have mentioned pointers a few times iddateis nearly impossible to talk about
C at any length without mentioning pointers. They @ne of the greatest strengths of C.
Unfortunately they are also one of the greatesgeiemin C programming. So what is a
pointer?

The memory in a computer is like one great big réddldalong the road are houses. Each
house contains a piece of data. So how do we la@cpiece of data. Well each house has



an address so we can use that address to locadatdné=or some important buildings
there may be a sign pointing to that building vdathame on it. A pointer in C is exactly
the same. The sign is a variable and the valueldshs the address within the computers
memory of the start of the piece of data it potots

To define a variable as a pointer we us&’after its data type and before the variable
name. For example:

int * MyIntPointer,;

But how do we get the address of a piece of dapaitat to? Using the&' operator
before a variable name returns the address of/ératbles data. We saw an example of
using this in the functioscanf

However most times you don’t want to know whereex@ of data is stored rather you
are more interested in knowing what is stored thEoeretrieve the value stored at the
address the pointer references you can use tlapé&tator. For example:

int Aninteger = *MyIntPointer;

This assigns the value referenced by MyIntPoirgeh¢ variable Aninteger.

WARNING: Like any variable in C when you define a poirdgsrabove it points to a
random value therefore it is good practice to asgig value when you
define it. If you have a value to point to then y@n define it like this

int * MyIntPointer = &Anlinteger;
Otherwise you can assign it the vaNidLL
int * MyIntPointer = NULL,;

NULL is used because it is guaranteed to point to ngtitost functions
that return a pointer to a section of memory vatrn NULL if there has
been an error. In this case it is necessary tokchvbat the return value is
before using the returned pointer.

Uninitialised pointers are a common cause of elirofs programming.
The best you can hope for are unexpected outpb&swbrst is programs
that crash or on older operating systems compthiatscrash. The reason|
for this is that you are operating on memory thedbbgs to another part g
the program or to another program. Such problemseavery tricky to
track down.

—




As we have already seen we can use pointers tt fgouariables we have already
declared. We can also use pointers to allocaté fremmory. As we shall see in the next
section.

To demonstrate pointers and the different operdhmyg use let us create another example
program. As usual

Create a new C project.

Name the project ‘Pointy’.

Save it in a new directory called ‘Pointy’.

Change the generated code to match the following.

1 #include <stdio.h>

2 #include <stdlib.h>

3

4 i nt main( int argc, char *argv[])

5

6 int Numberl= 5, Number2= 12, Total = 0;

7 i nt * MyIntPointer;

8

9 /*Use MyIntPointer to reference Total. We need to u se '&"™*/
10 MylIntPointer = &Total;

11 /*Use MyIntPointer to display value and location of variable Total*/
12 printf( "The value of Total = %d.\n" , *MylIntPointer);
13 printf( "The Location of Total is %d\n" , MyIntPointer);
14 [*Use MyIntPointer to alter the value of Total*/

15 *MylIntPointer = Numberl * Number2;

16 [*Display the location and value of Total

17 displaying that MyIntPointer changed it*/

18 printf( "The value of Total = %d.\n" , Total);

19 printf( "The location of Total is %d\n" , &Total);

20

21 system("PAUSE");

22 return O;

23 }

This program demonstrates the use of pointers tapukate the values held in a memory
location. By now the lines up to line 9 should makase to you. Let us consider some of
the other lines.

Line 10 - uses the ‘&’ address operator to astignaddress of the variable Total to the
pointer MylIntPointer.

Line 12 - uses the *" operator to print out thedue held in the memory location pointer
to by MylIntPointer.

Line 13 - then prints out the value of MyIntPoimehich is the memory location of
Total.

Line 15 - assigns the value of Numberl * Numberthe memory location pointed to by
MyIntPointer.



Line 18 - out the value of Total showing thatasheen altered by means of the
MyIntPointer.

We will learn more about pointers in the followisgctions ‘Memory allocation’ ,
‘Arrays’ and ‘Strings’.

Memory allocation

Within C programming a distinction is made as teeveithe memory you use is allocated
from. There are two terms used #tackand theheap It is not vital to know about these
but you will come across the terms every now aed 80 it is useful to understand the
difference.

As your program runs it allocates memory from ttaels. As each function is called it is
placed on the memory stack, any variables declaitn the function are also placed on
the stack. As the function ends it is removed ftbmstack and any variables local to
function are destroyed (as you may remember frardibcussion on scope earlier).

Sometimes though you want to store data withinnatian yet use it later. If this
information was stored on the stack it would berdged when the function returns. To
avoid this you can allocate memory on what is dafle heap. You are responsible for
deciding when memory you require from the heapeated and destroyed. C provides a
library of functions dedicated to memory allocateanrd destruction. We shall look at
these now.

The header file we need to include to use thesetifums is<stdlib.h> . There are
four functions that can be usethlloc , calloc ,realloc andfree . We shall
consider each of these.

malloc The function protype is
void* malloc(size_t SizelnBytes);

To use the function it is necessary to speciéyamount of memory you
want to ask formalloc then returns a pointer which references the
location of this memory. This pointer is a void mteir which you need to
cast to the correct type for your use. If the fiorcis unable to allocate the
memory it will return aNULL pointer. For Example:

int * MyIntPointer = NULL,;
MyIntPointer = (int*) malloc(sizeof(int));
If(MyIntPointer)

First we declare MylintPointer to be a pointer tpeint . We assign it the
valueNULL Next we usenalloc and ask for a piece of memory the size



calloc

realloc

free

of anint . We cast the returned pointer franalloc from typevoid to
typeint . Then assign this to MyIntPointer. Finally we chéte
MyIntPointer does not point tdULL before using it.

The memory returned byalloc contains random valuesalloc
intializes all the bits in the returned memory és@ The prototype for
calloc differs frommalloc and is declared as

void * calloc (size_t Number, size_t Size);

To usecalloc  we need to specify the number of units we wantthad
size of these units. For example:

int * MyIntPointer = NULL,
MyIntPointer = (int*) calloc(1,sizeof(int));
If(MyIntPointer)

This example is the same as the onearfalioc the difference is that we
ask for one unit of sizet . The returned memory will be allocated to zero.

Sometimes you may find that you haven’t allocateodugh memory and
need to enlarge your allocation that is when ycedmealloc . The
protype for realloc is

void * realloc(void * ExistingPointer, size_t
SizelnBytes);

To useealloc  we need to use our pointer to the existing bldck o
memory. Followed by the size we need the new blodle.realloc
returns a pointer to the new memory block. Agaia tan beNULL if there
has been an error.

Once you are done with the memory you have creaittothe above
functions you need to free the memory allocateds ¥an do this with the
free function. The prototype fdree is declared as

void free(void * ptr);

You callfree with the pointer that you have received back fimm of the
above operations.

WARNING:

It is vital that you free all memory that you hgueviously allocated.
Otherwise when your program ends this memory ddrstallocated.
This section of memory is then never freed for pfiregrams to use. Thi



is called anemory leakin low memory situations programs with memory
leaks can cause operating systems to crash.

Arrays

An array is a block of memory consisting of a numiiiethe same type of data units.
There are many instances in which using arrays sséese. For example you may wish
to store the ages of your family members. You caladdhis by creating a new variable
for each member. E.g.

i nt Memberl= 34, Member2= 54, Member3 = 23;

To print out a list of ages you could do the foliogy

prinf( “Member 1 = %d, Member 2 = %d, Member 3 = %d” ,
Memberl,Member2,Member3);

This is fine for a few family members. But whaydu have a huge family? That
printf statement is going to get unwieldy. The answeniaraay.

An array is defined in the same manner as a varidia difference is that after the
variable name you enclose the number of units wmdnn square ‘[ brackets. For
example:

i nt FamilyMembers|[ 10];

This would give you an array of 10 integers namauchifyMembers. An array is not
much use unless you can fill it with values andege them. So how do we fill it? The
first way is by filling it when we declare it to dbis we put an equals ‘=’ sign after the
square brackets and then list the values betwaéehrdckets. For example:

i nt FamilyMembers[ 3]={ 24,54, 63},

This is called array initialization. It is also piisle when initializing arrays at the same
time as declaring them as above to miss out tley @ize in the square brackets. The
compiler will automatically work out the size oktlarray for you for huge arrays and
strings this can be a blessing.

Alternatively you can fill each section of the aritay referring to it by its index number.
One important point is that in C arrays start dex0. So in the previous example
FamilyMembers starts at index 0 and ends at ind&o2ve can refer to them this way:

FamilyMembers[ 1]= 45;
printf(  “Uncle Fred is %d years old” ,FamilyMembers[ 1]);



What is not immediately apparent is that all ariay€ involve using pointers, this is
because the array name is just a pointer to theamelmcation of the first element of an
array. So the above could be written as:

*(FamilyMembers + 1) = 45;
printf(  “Uncle Fred is %d years old” *(FamilyMembers +

1));

So let us look at an example programme that demagastusing arrays and pointers. As
per usual

Create a new C project.

Call it ‘TodaysArray’.

Save it in a folder called ‘TodaysArray’.
Alter the code to match the following.

1 #include <stdio.h>

2 #include <stdlib.h>

3

4 [*Create a define for our array size*/

5 #define DAYS_IN_A_WEEK 7

6

7 i nt main( int argc, char *argv[])

8 {

9 [*Create array and fill it*/

10 i nt TodaysLuckyNumber[DAYS_IN_A WEEK] = { 35, 64, 23, 86, 23, 12, 43};
11 i nt Arraylndex = 0;

12

13 [*Loop through array and print out the days lucky n umber*/
14 f or (;Arraylndex < DAYS_IN_A_WEEK; Arraylndex++)

15 printf( "For day number %d the lucky number is %d\n" ,
16 Arraylndex + 1,TodaysLuckyNumber[Arraylndex]);

17

18 [*Reset the index*/

19 Arrayindex = 0;

20 [*Print a new line*/

21 printf( "“\n" );

22

23 /*Now do it all again using pointers*/

24 f or (;Arraylndex < DAYS_IN_A_WEEK; Arraylndex++)

25 printf( "For day number %d the lucky number is %d\n"

26 Arraylndex + 1,*(TodaysLuckyNumber + Arraylndex));

27

28 system(  "PAUSE");

29 return O;

30 }

As usual let us break down the lines of intereststo

Line 5- We define a constant value to use in argahe array and for use in the loop
that indexes the various elements. The beautyi®ighhat if you need to
resize the array you can alter the value of thestzomn. The constant also helps
the program to be self documenting.



Line 10 - We create an integer array called TodagklNumber. We fill the contents of
the array at the same time as we create it.

Line 14 — We createfar loop the first part is empty since we have alreadialised
Arraylndex to 0. We check Arrayindex is lower tH2AYS_IN_A WEEK
since if you remember the array starts at 0 and ahdize — 1.

Line 16 - We print out the value of the index ptuge and the value contained in
TodaysLuckyNumbeideX.

Line 26 — We repeat the actions of line 16 theedédhce is in the second part where we
use the variable name as a pointer. We tis®‘obtain the value from
TodaysLuckyNumber. We add Arraylndex to the valfie o
TodaysLuckyNumber to move the pointer along. Wedn® include this in
braces otherwise we end up adding the value ofyirdex to the contents of
TodaysLuckyNumber (remember operator precedence).

It is possible to create 2, 3 or more dimensionaya, but that is beyond the scope of
this book. Again if you are interested there areynaxcellent resources on the Internet
to help you. Our discussion of arrays leads us teegonsider string handling in C.

Strings

String handling in C is considered by many to be ohits weak points. The main reason
for this is that strings are implemented usingyaaf typechar . This is different to

other programming languages which consider a starie a data type in its own right.

As a result strings have a tacked on feel aboun thed require functions to achieve basic
operations.

We saw in the above section how to declare anidlizi arrays at the same time we can
do the same with strings. Remember that a stringstsan array of characters. So we can
initialize it like this:

char MyString[] ={I'""'a",/m','",'b",'0",'r','e’, 'd'\0},

Wow! That is so long winded. There must be an eag to initialize strings. Luckily
there is. The above example can be declared atmalized in the much more user
friendly manner of:

char MysString[] = “l am bored”;

Ah, but what a minute surely those two lines ddiave the exact same meaning. The
first has a ‘\O’ thing at the end and the seconel dmesn’t. The \O’ thing on the end is the
null terminator. This tells functions that are wioik with the string where the string ends.
It is missing in the second line because usinghwethand method of initialization
automatically adds the null onto the end. So tlterseé method is not just easier, it's
quicker, smarter and washes the dishes.



So what can we do with strings? We have already e we can print them out and
read them in. However with the use of various fioms there are all sorts that we can to
with them. We can compare strings, add stringghercstrings, find out how long they
are and much more.

The following table shows the some of the varidusg and character operation
functions plus the header files they are contained

String functions — Contained in <string.h>

char * strcpy (char * strl, const char * str2) Copiesstr2 into strl str2
must be null terminated
char * strcat (char * strl, const char * str2) Addsstr2 to the end oftrl

and adds a null terminator,
you need to make sustrl
is long enough for this

char * strchr (const char * str, int ch) Returns ahar pointer to
the first occurrence of the
charactechin the stringstr

int strcmp (const char * strl, const char * str2) Comparestrl to str2.
Returns a zero value if both
strings are the same, a
negative value iftrlis less
thanstr2 and a positive
value ifstrlis greater than
str2

size_t strlen (const char * str) Returns an integer
containing the length of a
null terminated stringtr.
The terminator is not
counted.

char * strstr (const char * strl, const char * str2 ) Returns ahar pointer to
the first occurrence of the
stringstr2 in the stringstrl

Character functions — Contained in <ctype.h>

int isalnum(int ch) Returns a non zero value if
the charactechis a letter or
number

int isalpha(int ch) Returns a non zero value if
the charactechis a letter

int isspace(int ch) Returns a non zero value if

the charactechis a white
space character. E.g. tab,
space, etc

int isdigit(int ch) Returns a non zero value if
the charactechis a number



int isupper(int ch)

int islower(int ch)

int ispunct(int ch)

int tolower(int ch)

int toupper(intch)

Returns a non zero value if
the charactech is an upper
case letter

Returns a non zero value if
the charactech is a lower
case letter

Returns a non zero value if
the charactechis a
punctuation mark. E.g. ! or
5

Returns the lower case
equivalent of the character
ch

Returns the upper case
equivalent of the character
ch

We will look at a brief example of using a few bése functions. So fire up wxDev-C++
and do the following:

Create a new C project
Name the project ‘MyStringThing’

Create a new folder called ‘MyStringThing’

Save your project there

Alter the generated source code to match the fallgw
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#include <stdio.h>
#include <stdlib.h>
#include <ctype.h>
#include <string.h>

i nt main( int argc,

{

char *argv[])

[*Declare and initialise our variables*/
char FirstName[ 50]=

char SecondName[ 50] = ;
char FullName[ 110]= ™ ;

i nt Looplndex = 0;

i nt UpperCase = 0O;

i nt LowerCase = 0;

i nt Punctuation = 0;

printf( "Please enter your first name\n"
scanf( "%s" ,FirstName);

printf( "Please enter your family name\n"
scanf( "%s" ,SecondName);

[*Copy FirstName into FullName*/
strcpy(FullName,FirstName);

[*Use strcat to add a space after first name*/
strcat(FullName, Y

[*Use strcat to append the FamilyName?*/
strcat(FullName,SecondName);




29 printf( "“\nYour full name is %s\n" ,FullName);

30 printf( "Your first name is %d characters long\n" ,strlen(FirstName));
31

32 [*Loop through each letter in the string and keep a count of
33 upper and lower case letters plus punctuation marks */

34 for(LooplIndex = 0; Looplndex < strlen(FullName ); LoopIndex++)
35

36 if(islower(FullName[LoopIndex]))

37 LowerCase++;

38 else if (isupper(FullName[LoopIndex]))

39 UpperCase++;

40 if(ispunct(FullName[LoopIndex]))

41 Punctuation++;

42 }

43

44 printf( "\nYour full name contains:\n" );

45 printf( "%-3d Lower case letters\n" ,LowerCase);

46 printf( "%-3d Upper case letters\n" ,UpperCase);

47 printf( "%-3d Punctuation mark" ,Punctuation);

48

49 [*use the shorthand if ?: to add an s to the end of the previous
50 output if punctuation equals anything other than 1* /

51 printf( "%c\n\n" ,Punctuation == 1?'n's’;

52

53 system(  "PAUSE");

54 return O;

55 }

Compile and run the program.
You should receive an output resembling the foltayvi

C:\Dev-CppwndevC + +Book\SrcAChapter3\MyString ThingWyString Thing.exe

Pleaze enter your first name
Carlos

Pleaze enter your family name
Blake—Funtington

Your full name is Carlos Blake-Funtington
Your full first name iz 6 characters long

¥our full name contains:
18 Lower case letters

3 Upper case letters
il Punctuation mark

Press any key to continue . . .

Figure 3.6 — Output from the MyStringThing Program

Let us have our usual breakdown (of the program)

Line 3-  We include the new header fetype.h> this contains the character

handling functions.

Line 4 -  We include the header fistring.h> this contains the string handling

functions.



Line 23 - We use the functisircpy to copy the contents of the string FirstName
into the string FullName.

Line 25 - We use the functieircat to add the string constant “ “ to the end of the
string FullName this gives us a space betweenitsieniame and the family
name.

Line 26 - We use the functistrcat  to add the contains of the string FamilyName to
the end of the string FullName.

Line 30 - We use the functisirlen  to output the length of the first name.
Line 34 - We start or loop to look at the string character by character.
Line 36 - We uséslower  function to see if this character is lower casaair

Line 38 - If this character was not lower case we thesupper  function to see if it
iS uppercase or not.

Line 40 - We use thispunct function to see if this character is punctuatibnat.

Line 51 - We use the shorthand if operator ?: tpwian s after punctuation mark if
we have higher or lower than 1 punctuation mairis, itiekes our program a
little more professional.

Now for something a little different, creating aawn data types. We consider creating
datatypes that consist of several pieces of dafaeimext section Structures.

Structures

So far we have seen how to use arrays to grouphegeems of data of the same kind.
But what about grouping together items of differentis? To do this C provides
structures. There are many uses for structures. obtese is to overcome the limitation
that functions can only return one piece of datantaking that piece of data a structure
you can return many items at once. To create atsteiwe need to use the aptly named
keywordstruct

struct

You have already come across a structure when eketbat input/output with files. The
FILE data type is actually a structure. Besideskdyavordstruct  we also need a name
to refer to the structure by and data members.xamgle of a structure follows below.

st ruct CarDetails

L
I nt Age;



char Model[ 30];
char Registration] 10];

|8

After the keywordstruct  comes the name of the structure then inside{(hebraces
are the structurasemberslif you are used to Pascal programming or databthen a
structure corresponds to a record and the memberé&ield.

We can use the structure as a data type the omgatés that we need to use the word
struct in front of it. For example to use the abexample we can write the following:

struct CarDetails MyCarDetails;

In the above example we create a new structureccMlCarDetails. But having created
the new structure how do we access the membersisTtone using the dat™
operator. For example:

MyCarDetails.Age = 10;
printf(  “My car is %d years old\n” ,MyCarDetails.Age);

So far so simple. However if the structure is neférto via a pointer the method of
accessing its members alters. Now we need to-&seristead of : ’. For example:

st ruct CarDetails ACarDetalils;

st ruct CarDetails * MyCarDetails = &ACarDetalils;
MyCarDetails->Age = 10;

printf(  “My car is %d years old\n” ,MyCarDetails->Age);

It is also possible to use the dot *.” operatotwabinters using the following notation.
(*MyCarDetails).Age = 10;

Due to the order of precedence rules it is necgdearse the braces around
*MyCarDetalils.

Although the structure has become like user defawd type it is not quite the same
since you have to use the keywatduct in front of the structure name when ever you
wish to create a new instance of it. However byinm@gkse of another C keyword
‘typedef ’we can over come this restriction.

typedef is used to assign another name to a data typadtance

t ypedef int Myint,



This allows you to use MyInt as a data type. Wea@ambine this with structures in the
following way.

t ypedef struct

{

i nt Age;

char Model[ 30];

char Registration| 10];
}CarDetails;

CarDetails MyCarDetails;
MyCarDetails.Age = 10;

This allows you to use the structure exactly aswould any other data type. Along with
the structure C provides a similar option callegl tinion.

union

The union looks exactly like a structure the difece is that each member of a union
occupies the same area of memory therefore yowmlgruse one member of a union at a
time. Therefore while a structure is the size bitalmembers combined, a union is the
size of its largest member. A union has severa,usee of which is to save memory
when you only need to operate on one member aia tising a union is in all other
respects like using a structure. An example foltows

t ypedef union

{

i nt Age;

char Model[ 30];

char Registration| 10];
}CarDetails;

CarDetails MyCarDetails;
MyCarDetails.Age = 10;

If we hadn't usedypedef then we would have needed to place the name Cait®et
after the keywordinion and have used the keywardion beforeCarDetails
MyCarDetalils;

NOTE: This restriction is removed in C++ therefore yan clo the above in C++
without resorting to usintypedef and your structure will work like any
other data type.

To give you some idea of structures and unionadetreate a sample program. As usual



Create a new C project
Call it UnitedStructures
Save it in its own folder called ‘UnitedStructures’

Alter the generated source code to match the fallgw
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#include <stdio.h>
#include <stdlib.h>

t ypedef struct

int NumberOfCows;

int NumberOfSheep;

int NumberOfPigs;
}FarmYardStruct;

typedef union

int NumberOfCows;

int NumberOfSheep;

int NumberOfPigs;
}FarmYardUnion;

i nt main(

i nt argc, char *argv[])

/*Create a structure*/
FarmYardStruct OldMacsFarm:;

[*Create a union*/
FarmYardUnion YoungMacsFarm;

/*Fill the members of OldMacdonaldsFarm structure*/

,OldMacsFarm.NumberOfCows);
,OldMacsFarm.NumberOfSheep);
,OldMacsFarm.NumberOfPigs);

);

,YoungMacsFarm.NumberOfCows);

OldMacsFarm.NumberOfCows = 12;
OldMacsFarm.NumberOfSheep = 54;
OldMacsFarm.NumberOfPigs = 6;

[*Fill the members of YoungMacdonaldsFarm union*/
YoungMacsFarm.NumberOfCows = 12;
YoungMacsFarm.NumberOfSheep = 54;
YoungMacsFarm.NumberOfPigs = 6;

[*Lets tell the world all about the Macdonalds*/
printf( "Old Macdonald had a farm\n" );
printf( "On that farm he had %d cows\n"
printf( "and on that farm he had %d sheep\n"
printf( "and on that farm he had %d pigs\n\n"
printf( "Young Macdonald also had a farm\n"
printf( "On that farm he had %d cows\n"
printf( "and on that farm he had %d

sheep\n” ,YoungMacsFarm.NumberOfSheep);
printf( "and on that farm he had %d
pigs\n\n" ,YoungMacsFarm.NumberOfPigs);

[*Print out the sizes of the structure compared to

printf(
printf(

system(
return

"Sizeof Farmyard struct is %d\n"
"Sizeof Farmyard union is %d\n"

"PAUSE");
0;

the union*/
,Sizeof(FarmYardStruct));
,Sizeof(FarmYardUnion));




As usual compile and run the program. You shoutdsgmething similar to the following
output.

C:\Dev-C ppwodDevC ++Book\Src\Chapter 3WnitedStructuresWUnitedStructu. ..

01d Macdonald had a farm

On that farm he had 12 cows

and on that farm he had 54 sheep
and on that farm he had & pigs

Young Macdonald also had a farm
On that farm he had 6 cous

and on that farm he had 6 sheep
and on that farm he had 6 pigs

Sizeof Farmyard struct is 12
Sizeof Farmyard union i=s 4
Press any key to continuwe . . .

Figure 3.7 — Output from UnitedStructures program

So why is there a difference between Old Macdosd®m and Young Macdonald’s
farm?

The difference is that the details of Young Macddisafarm are held in a union. As the
number of animals is written to each member it ovetes the previous assigned value
since all the members share the same memory space.

This is proved by the output from lines 47 & 48 €eT8ize of the FarmYardStruct is 12 or
3 times the size of an integer. Whereas the siteeoFarmYardUnion is 4 the size of a
single integer.

enum

While theenum does not strictly belong in a discussion abouicstrres, it provides
another way to create your own data types anddsudl in a similar way. An example
of anenum follows:

enum Monsters { Godzilla, KingKong, Predator, Alien , GeorgeClooney };

The above lists a set of integer constants. Tke®@pdzilla is numbered 0 and each one
after that is one number higher. The tag Monstarmzav be used as a data type, e.g.

enum Monsters MyMonster;
MyMonster = Godzilla;

It is also possible to initialise the values of amyall of the sets members. E.g.

enumMonsters {Godzilla = 5, KingKong, Predator = 12, A lien};



In this instance Godzilla has the value of 5, Kiogl§ since it is next in sequence has the
value of 6, Predator has the value of 12 and Alias1the value of 13.

Enumerations are of great usesimitch  statements where they can improve the human
readability of the code. For example:

swi t ch (MyMonster)

case Godzilla:

printf(*Hey what a cool monster\n”);
br eak;

case KingKong:

printf(“He’s not so scary\n”);
br eak;

case Predator:

printf(“Now you're talking\n”);
br eak;

case Alien:

printf(“Now | am getting worried\n”);
br eak;

case GeorgeClooney:

printf(“Agh, keep it away from me\n”);
br eak;

defaul t:

printf(“No body is scared of the default mo nster\n”);

}

That brings us to the end of our discussion ofcstmes and almost to the end of our
discussion on C programming, by now you are wall tanly on your way to the ranks of
C programmers.

Summary

This concludes our very brief tutorial in C prograimg. We have considered the basic
data types, the most common keywords and somesohtny functions available in the
standard libraries. This by no means covers thdeubioC programming and if you have
come this far you may wish to go further. Part 4hod book and particularly the
Resources section points the way to a few of theymageb based resources available for
continuing your learning.

Now we shall continue with the enhancement to Ct.Crhis adds many features to C to
make it more suitable for the object oriented paogming paradigm. To learn more
continue to the next chapter Basic C++ Programming.



Chapter 4 — Basic C++ Programming

Introduction

C++ began life as an enhancement to C. The naderiiged from C’s increment
operator ‘++’ showing that C++ is the next progresf C. It was designed by Bjarne
Stroustrup while working at Bell Labs. Stroustrugnted to make C more practical for
programming large applications. He was influencgdhle features found in other
languages, particularly Object Orientation. (Wel Waibk at Object Orientation in the
section ‘Classes’). C++ improves upon C in two m&jays. The first are the additions to
the language. C++ now has 62 keywords the extra omglement new features some of
which have found their way back into C99. The selodimange is to the libraries. C++
introduces new Input/Output libraries, namespaoesnaost dramatically the STL
(Standard Template Libraries).

C++ is like C a growing language and there areedhiffit standards which have been
agreed upon and released. The first was in 199&mensecond in 2003 various features
available in the later standard such as the STluaagailable in the 1998 standard. At
present a new standard C++0X is being drawn up.

C++ introduces the following features. Single loeenments beginning with /. Name
spaces to create encapsulation. Classes to ergblg oriented programming. Memory
allocation and retrieval with new/delete. Functéord operator overloading. Exception
handling, templates and RTTI (RunTime Type Idecgifion). There are many other
changes that we don’t have room for.

One of the most touted benefits of C++ is its baakixcompatibility with C. This is true
to a point. Most older C programs will compile vatht too much trouble with C++. One
problem is C++’s new keywords which may have bessdwas variable names or the like
in an old C program. Since the introduction of @®® C language has also added new
keywords which don’t exist in C++ so that also lethe compatibility.

We will continue now by looking at a basic C++ pram that introduces some of the
new features found in C++.

Break down of a simple example

Like we did before in our introduction to C prognamg we will create a small example
in wxDev-C++ of a C++ program, compile it and sd&wit does. Then we will go on to
break it down and examine it in detail.

So start up wxDevC++ and create a new project.cBal&Console Application” and
make sure the radio button for C++ Project is settdName the project ‘SimpleC++'.



New project

x)

| Basiu:|
=2 B8 B [ = ;
wifidgets wifidgets witwiidoets  Empty Project Conzole Static Library
Dialog Frame Ermphy Application —
Ak v
Drescription;
A conzale application [MSD0S window]
Project optionz:
r;..amT: c ) C Project (%) C++ Project
mpeLr [ 1Make Default Language
I ¢Qk l[ xgancell [ ?ﬂelp]

Figure 4.1 — Project settings for new SimpleC+Hiappon.

In the next dialog create a new folder called ‘Se@+" and save the project there. The
IDE should now create the following basic sourcéector you.

#include <cstdlib>
#include <iostream>

usi ng namespace std;

i nt main( int argc, char *argv[])
{
system( "PAUSE");
return EXIT_SUCCESS;

P OO~NOURAWNPE

Now change this to the following

1 #include <cstdlib>

2 #include <iostream>

3

4 usi ng namespace std;

5

6 const int TOP_MAN= 2;

7 const int THE_PRISONER = 6;

8

9 i nt main( int argc, char *argv[])

10 {

11 cout << "Who are you?" << endl;

12 cout << "l am the new number " << TOP_MAN;

13 cout << " You are number " << THE_PRISONER << endl << end|;
14 /lJust a comment to show off C++'s single line comm ent style
15 for(inti= 0;i<THE_PRISONER; i++)

16 {

17 cout << "Thinking...\n" << endl;

18 }

19




20 cout << "I am not a number, | am a free man!" << endl;
21

22 system( "PAUSE");
23 return EXIT_SUCCESS;
24 }

Once you have done this press <F9> to compile andThe output should be exactly the
same as for the ‘SimpleC’ program in the last chaptet us now break down the code to
see the differences in the way that C++ achieviestimpared to C.

Lines 1 and 2 should look fairly familiar they inde the libraries we need to use. The
first difference you may notice is that the incldd#es don’t end in a *.h’. | am not quite
sure why this is but | suspect that it is due ®ftict that before the standards were drawn
up several compilers created their own versiornbddries that later became standard.
Thus there are deprecated headers called ‘iostnéand so on.

Line 4 introduces two of C++’s new keywondsing namespace . Namespaces
provide a way to create functions with the sameesaand parameters and use them in
the same program. <More here about namespaces>

Lines 6 and 7 show an alternative to preprocessimek. These lines use the keyword
const which means the value of the variable cannot chadglike defines constants
have to have a type likat orfloat , etc.

Line 11 introduces us to the new C++ output functiout . cout uses<< , something
aboutstd::cout andstd::endl more in input/output functions.

Line 14 comment
Line 15 declaration aht in thefor loop not allowed in C.
Line 17 shows that escape characters such agillnwerk along with endl;

Basic C++
C++ (structs changed, bool data type only takesuvaoes true and false)

Functions

C++ makes a few alterations to the good old fumct@dnce you have got used to these
you will wonder how we managed without them fol@ag.

Predefined values
Remember back in the last chapter we spoke of ifumetvhich took variable length

arguments? Well C++ has added to this by allowing tp create functions that have
default values pre-filled.



This is achieved by filling in the values in theétion prototype. For example

i nt MyFunction( i nt Aninteger, fl oat AFloat= 5.4, doubl e ADouble = 43.7 ); |

You don’t need to define all the values, but onoe flave defined one you need to define
all the others that follow it. Now you can use thiaction likeMyFunction(2); or
MyFunction(2,5.3,64); The first usage would automatically fill in thestiialues

for aFloat andADouble as5.4 and 43.7 respectively.

Passing by reference

Before when we looked at function in C we mentionsohg data types as arguments to a
function. For example:

i nt MyExampleFunction( i nt Anint, i nt Anotherint); |

The problem with using this type of function istthacopy of the variable you pass to the
function is made in the computers memory. Thisgdkae and memory. If you are
repeatedly using the same function or using a lasge defined data structure this can
create an unacceptable level of overhead.

The answer to this problem in C is to use pointéos.example:

i nt MyExampleFunction( i nt *Anint, i nt * Anotherint); |

However the problem with this is that pointers iareerently dangerous and their usage is
recommended to be as limited as possible. C++ gesva new feature which gives you
the best of both worlds. This is called passingdigrence. To use this function you use
the ‘&’ operator before the argument names. Fonglea:

i nt MyExampleFunction( i nt & Anint, i nt & Anotherint); |

You would call this function just as you would cafly other function. For example:

ReturnValue = MyExampleFunction( Firstint, SecondIn t); |

Unlike using pointers you don’t need to includ&abefore Firstint and Secondint. But
the variables are acted on directly rather thanages.

Inline

Sometimes you may have a function that is goingetoalled thousands of times in your
program. This is going to create a bottleneck englogram. However the computer has
various tricks up its sleeve to speed up execudforarious parts of your program.
Adding the keywordnline  before the function indicates to the compiler @i want
this function to be optimised. For example:



[ inline int MyExampleFunction( int Anint, i nt Anotherint); |

The compiler then tries to do its best to complgwidver there is no guarantee that the
function will be optimised. The only guaranteehattthe compiler will try.

Overloading

For me this is the best addition to functions. Siommes you will write two or more
functions that do almost exactly the same thing téke different arguments. For an
example consider the case where you have threédasavhich return the sum of their
arguments. The first takes two ints, the secondflwais and the third two doubles. The
guestion is what to name these functions. In Coanit have two functions with the
same name so you may end up with:

i nt Sumint( i nt Anint, i nt Anotherint);
fl oat SumFloat( fl oat Afloat, f | oat AnotherFloat);
doubl e SumbDouble( doubl e ADouble, doubl e AnotherDouble);

How much simpler if you could simply call the fuiet Sum and then pass in any of the
three arguments. Well with C++ you can. For example

i nt Sum(i nt Anint, i nt Anotherint);
fl oat Sum(fl oat Afloat, f | oat AnotherFloat);
doubl e Sum( doubl e ADouble,  doubl e AnotherDouble);

This makes for much neater solutions (it also sagdazy programmers from wearing
our brains out thinking up new function names).réhare not many rules for creating
overloaded functions. The rules are:

1. The function must differ on more than just teeirn type. This is not allowed:

i nt Sum( int Anint, i nt Anotherint);
float Sum ( int Anint, i nt Anotherint);

The reason for this is the compiler would not ble &b tell which function you intended
to call.

2. The arguments must not be ambiguous. This ialimted:
int Sum( int Anint, i nt Anotherlint);
int Sum( int Antint, i nt Anotherint, i nt OneMorelnt = 40);

The reason is that the compiler would not know Waethe lineReturnValue =
Sum( 4, 6); was supposed to call the first function with twguaments, or the
second function with the third argument as the ulefalue.



3. You have to send the author of this book $20yetmme you use an overloaded
function. (Okay | lied on the last one, but fe@drto do as you wish).

So as you can see there have been some great enpeats in the area of functions.
Memory allocation

I’'m sure you will remember back in the last chaptertouched on memory allocation.
To achieve this in C we needed to make use of warfionctionsalloc , malloc , etc.
C++ takes a different approach and provides two keywordsnew anddelete to
enable you to manage allocating and de-allocatiagnany.

Allocating memory

Instead ofmalloc we have the keywondew, this returns a pointer to a memory address
where the new block of memory resides.

De-allocating memory

Once you have finished with the memory you aregigou need to tell the computer that
you don’t need it anymore. This is done in C with functionfree . In C++ we gain the
keyworddelete . For instance to free the two blocks of memorgadted in the
previous section we would ugelete in this way.

WARNING: It is important not to mix C and C++ memory magmagnt functions. For
example don’t write.

MyClass * AClass = new MyClass();
Free(AClass);

If you usenew then delete the memory witlelete . If you usemalloc oralloc
then delete the memory witree .

Classes

Classes are an essential part of object orientagt@mming. Basically OOP is all about
creating models of real life objects and using ¢heghin your program. For instance if
you were creating a program that imitated a lighsgstem, you might want to create a
light model, a switch model, maybe a timer moddigit sensor model. These models
are called objects.

So what does an object consist of? It consistatH,dhings the object ‘knows’ or
attributes of the model, it also consists of methalke way an object acts or what it can
do. For example a child model may have the dataGdéour, EyeColour, Age, Height



and Weight. In addition it can do things like watiklk, eat and sleep. Obviously this is a
very basic model of a child.

One advantage of using objects is a thing knowenaapsulation. All the data and
methods relating to an object is contained withift is possible to arrange things that
only the object can access or alter its data. Lapkigain at the child example, you might
arrange for a method called Birthday to incrembatdhild’s age by one. It would not
make sense for the age to be incremented by aegtatiher than the child.

There are other benefits such as inheritance whehvill discuss later.
Basic Classes

So what does an object in C++ look like? For a sthjects in C++ are called classes. We
will start with a very simple example based on chitd model.

class Child
{
public:
string HairColour;
string EyeColour;
int Age;
int Height;
h

If you are thinking “Hey! that looks just like argtt”, then you would be correct. At this
point there are two differences the first is the asthe keyword class instead of struct.
The second is that keyword public:. There are tred keywords public:, protected: and
private:. At this point we will consider the firahd last of these, leaving protected: to our
discussion of inheritance later on.

The keyword public: means that all data and mettioaisfollow this can be accessed by
other objects or from within your program. The keyd private: means that only the
class can access this data or methods. Beforencamgi | had better start using some of
the correct terminology. The data and methods auedan the class are called members,
therefore the class has member data and membdidium¢or methods). To illustrate the
difference between the public: and private: keywsded us consider how to access the
member data in a class. First we need to creaitestance of our class, then we can
access its members. This is similar to using astru

Child MyChild;
MyChild.Age = 5;

This would work with the above class and a progusing the above code would
compile ok. However if we now change the classatation to



class Child

{
string HairColour;
string EyeColour;
int Age;
int Height;

3

If you tried using this with the above code you Vaoget a compile time error, why? By
default all members are private so the above t$asguivalent to

class Child
L
private:
string HairColour;
string EyeColour;
int Age;
int Height;
h

So trying to use MyChild.Age = 5; is an error besmonly the class can access the
member data Age, not external code which is whaamdrying to use. It is good
programming practice to declare member variablggigate since it prevents external
code from accidentally modifying these values. Yiay be asking at this point well how
do I modify the values? The answer is by writingessors (sometimes called setter and
getter functions. If we do this then above class taoks like this.

class Child
L
private:
string HairColour;
string EyeColour;
int Age;
int Height;
public:
void SetHairColour(string hairColour){Haio®ur = hairColour;};
string GetHairColour(){return HairColour;};
void SetEyeColour(string eyeColour){EyeQgale eyeColour;};
string GetEyeColour(){return EyeColour;};
void SetAge(int age){Age = age;};
int GetAge(){return Age;};
void SetHeight(int height){Height = height;
int GetHeight(){return Height;};
3

Now we can write MyChild.SetAge(5); and the cod# work without errors.



Inheritance
Friends
Polymorphism
Typecasting

Type identification
Input/Output

In C we saw that everything is regarded as adtet takes a different approach to input
and output and regards everything as a streamglUlsenpower of classes an abstract
stream class is defined and all input/output steeara derived from it. This means that
they all share a common interface. The best netmighey are 100% easier to use than
C’s printf/scanf functions.

Input

Output
Strings
Namespaces
Exceptions

Templates



Chapter 5 — Finding your way around the IDE
To be written



Chapter 6 — Debugging with wxDev-C++

Some time ago | read an article that provided théhematical proof that every computer
program contains bugs. Back then | was still faidkyalistic about programming and |
thought surely not. Now | agree, all but the mastal programs contain bugs. Even the
operating system you are using to run the prograredd this contains bugs.

I’m not going to go into the history of why bug®aralled bugs. I'll leave that as
homework. Instead | will go into the genus of bufisere are three main types. Some
will cause your program to fail during the complease. Some will cause it to fail during
the link phase and some will show up when the @nogruns.

These bugs come in roughly three categories driticadium and low. Critical bugs are
those that cause your program to wipe all the fitata your user’s hard drives. Medium
bugs are those that crash the program occasiohaly bugs are those that may irritate
users but cause no real problems, like a text obtitat is one pixel lower than the
others.

In any professional application far more time isrggfixing bugs than any other area of
program development. One thing that all bugs havaimmon is that they can be hard to
trace, especially for those that only show up atinie. The purpose of this chapter is to
show you some ways for tracking down and squastioge bugs. We will especially
look at the tools provided by wxDev-C++.

Compile Time Bugs

Link Time Errors

Run Time Errors



DevC++ Related FAQs

Q. What is this | hear about an Easter egg in Dev-€&+?

A. One of the original developers created an Easigrin version 4 of Dev-C++.
This has survived in a slightly different form hetlatest version and in wxDev-
C++. To access the Easter egg in the latest version

Start Dev-C++ (or wxDev-C++).

Open the about box, accessed via Help|About Dev-C++

Click on the picture at the top of the dialog amdgdit down over the
‘Authors’ button.

A fish will appear moving across the dialog.

Depending on your speed and the speed of your cimpou can try
clicking on the fish. If you manage the fish wilange direction.

Why is my program not recompiled when one of théeader files is altered?

Normally if a source file is changed the compilell pick this up and recompile
the project. This is caused by setting the optioftUse fast but imperfect
dependency generation’ in Tools|Compiler Optiortss Epeeds up compilation
of the project by missing out some steps, but caokanges in the header files to
be missed.

The long term solution is to uncheck this optidrcHanges to header files are rare
you can choose to recompile the whole projectulilisnclude the changed
header files.



Compiler Options
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Figure x.x — Use fast but imperfect dependency geion
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Chapter 7 — Creating a Basic HTML Editor

Introduction

So far we have covered C and C++ programming yastghe DevC++ features of the
IDE. But the features added by Guru Kathiresanthadther wxDev-C++ developers
have created a RAD (Rapid Application Design) aggtion of great power.

Part 2 takes you through using wxDev-C++ to develiggrammes and introduces you
to the various aspects of using it to design yaun programs that look and act as you
wish. In this chapter we will begin by designingmall HTML editor. This is nothing
fancy, there is no syntax colouring and the likdnative will create is a programme with
a basic menu, status bar, and the ability to saddaad files. The special feature of this
program is that it has two resizable windows. Tagdm window is where you type html
formatted text, the top window will update dynanticao show what this would look
like in a web browser.

So let us start.

Starting a wxWidgets Project

We already know how to start a new project, soyase favourite method.

From the ‘New Project’ dialog, choose ‘wxWidgetsife’'.
Make sure that the ‘C++ Project’ radio buttonetested
Enter ‘HTMLEditor’ as the project name.

x)
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M ame: ® .
C++ Project
HTLE dit
o [ 1Make Default Language

I W Ok l[ annceI] [ ?ﬂelp




Figure 7.1 — Project settings for HTML editor
Create a new folder called 'HTMLEditor within yderojects’ folder.

You will be greeted with the unfamiliar ‘Createwe@roject’ dialog. For now alter the
settings as follows, except you can put your onm@avhere it says ‘Sof.T'.

Then click on the [Create] button.

Create New Project - wxWidgets Frame PX'
Class Mame HTMLE ditarFrm
File name HTMLE ditarFrm [iithout Estenzion)
Save To C:ADev-CpphasDevC+B ook \SrchHTMLE ditar, E]
Title HT b LE ditar
Aathor Sof.T

Drefault Style LIze Caption Resize Border Sustem Menu
Thick Border [ ] Stay On Top Mo Parent
kir Button bd 2 Button Cloze Button

I Create ” Cancel

Figure 7.2 — Create New Project dialog

The IDE will flicker for a bit as various pages opand finally the form designer will
open. The IDE will look like this:
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Figure 7.3 — The IDE showing the form designer

The following section will show you how to use thascreate your killer application.

Using the Form Designer

In the centre is a dark grey window. This is theuai representation of your application.
To the right of this is the palette showing thdeti#nt components you can use. To the
left is the property editor which you can use tarjfe various aspects of your form. Just
above this is a combo box which drops down to salbwhe components your application
uses and allows you to quickly choose between them.

We will start by placing the components we neediarprogram. The total list will be a
menu bar, status bar, splitter window, text con@ad html control. So let us start by
adding these. First will be the menu bar. What oo mean you can’t see a menu bar?

If you look at the component palette on the righty will see that it has a scrollbar on its
right hand side., Using the scrollbar, many manetiols become visible and you need
to scroll down to locate them. Alternatively goth@ combo box where it says ‘All" and
use this to reduce the number of components offéisithg either of these methods:

Find and select ‘Menu'’.



There, that is better. Now click on the menu bangonent. This will now be highlighted
in blue.

ke -

[:3 Selectar

8 MenuBar

% Fopupbdenu

Figure 7.4 — Selecting a menu component
Click on the dark grey form in the centre of thesigner.

You will notice two things: the first is that a slinfaox with the picture of the menu bar
has appeared on the form with 8 little squaresratou The other thing is that the
‘Menubar’ item on the component palette is no lartgghlighted blue. The small box is
a visual holder for the menu bar. Several compangmbw up like this and it is nothing
to worry about; it is quite normal and has nothimglo with the physical positioning of
the component.

We will proceed by placing the other componentsneed onto the designer window.
Next is the status bar. You will find this undeoi@rols’ and you may need to scroll
down as it is near the bottom.

Click on 'status bar’, and when it is highlightelibk on the form.

You will notice that this time it has automaticajlynped to the right place on the bottom
of the screen.

Now we want a splitter window. This can be foundloa palette under ‘Window’.
Find and select 'splitter window' and then clicktbe form.

The splitter window will automatically fill the fan. Now we want a html window. This
is on the same palette so:

Select '"HTML window' and drop it onto the splitteindow.
You may find the form suddenly shrinks and scralb@ppear on the right and bottom
sides, don’'t worry as this is a design featurealyrwe want a text control, which is
found under controls. What we want is called ‘Memidiis is actually just a text control
with multiple lines, the name is a part of wxDev-sDelphi heritage.

Select the ‘Memo’ component and drop it onto e,



You will find that the Memo control jumps to thdtlef the HTML control. This is not
what we want. To sort this out click on the Spfitféindow so the form looks like this.

Mo HTML Preview Available Wb i

Figure 7.5 — The Design Form with the Splitter Windselected

We now need to find the Property Inspector on dfiedf the IDE

| Property Inspector B x|
WS plitterwindow weSplittersfindow =

Properties | Events |

Alignment vt LIGMH_CE|
Baze Clazs S plitterading
Border 0

Barders [t L]

Figure 7.6 — The Property Inspector

Find the property Orientation

| | Orientation \wxHorizontal |

Figure 7.7 — The Orientation property

Change this to wxVertical.
Click on the Design Form to see the change.

We will learn more about using the Property Inspett the next section. For now we
have a form like the following.
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Figure 7.8 — The completed form in the design wimdo

Now for the moment of truth.
Press <F9> to compile and run the application.

You will notice that the compiled application loaksmewhat like the design form. The
text has disappeared from the html window but rafthe text control. Also notice that
although we dropped a menu bar on the form notsivagvs up on the compiled
application.

m HTMLEditr [ B

WixMemol

Figure 7.9 — The compiled application.

In the next section we will look at configuring tfeem in the designer to make it more
like a real working application.

Altering Properties



If the application is still running, close it, jugte any other windows application, by
clicking on the red close button on the caption bxw we can start to configure our
components in the form designer.

First we will correct that text control. In the fordesigner:
Select the text control by clicking on it.

You can tell if it is selected because the eighielboxes will appear on the sides and
corners (the bottom ones may be hidden by thesstatr). These boxes are called
handles. You will note that when you select a congod the text changes in the combo
box above the Inspector. This text gives you themanent name followed by the
component type. E.g. when the text control is $eteit changes to
WxMemol:wxTextCtrl. WxMemol is the controls namel amTextCtrl is its type. The
contents of the property editor also change asdifft components are selected, to reflect
the properties each component contains.

So having selected the text control the Properdpéctor should look like this.

=
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haebd emno s T extChl

Propertiez | Evernts

Background Calor Edit Calar  »

Baze Clazs wi T extClrl

Border T

Comments Edit Stringz
Edit Style [=TE_BAL

Enabled True

Fant Edit Fant

Faregraund Calar Edit Calar
General Styles |

Height a9

HelpT ext

Hidden Falze
Horizontaldlignment  wxS2aL G
IDM ame ID_f=bAEl
|0 alue 13

Left 5

Load Fram File File to load
b axlength 1]

I arne Wiubdemol
StretchFactor 1]

Stringz Edit Strings
TaoolTip

Top 104

Yalidator code
Yerticaltlignment wWrSZaLIG]
Width 185 hud

Figure 7.10 — The Property Inspector for the texttol



First let us get rid of that text that shows uphe control. If we look at the property
editor the first column contains the property nantiesse are in black and can'’t be
altered. The second column with the blue writingtams the values for these properties
and can be adjusted. At first it isn’t easy to sbat alters this. The property we need is
under ‘Strings’. If you

Click in the second column, next to ‘Strings’ wladérsays ‘Edit Strings’
a small button with three periods in it will appear

Click on this [...] button to activate the texitety dialog.

™ String List Editor @

1 line

Wubd emol

| ok || Ccancel

Figure 7.11 — The string editor
Any text shown in this editor will appear in thetteontrol.

Delete all of the text control contents.
Press the [OK] button.

You will notice that the text has disappeared fthmtext control in the form designer. If
you want to check that it has also disappeared frentompiled application, you can
compile and run it again.

Now let us sort that menu bar out. Why didn’t ibehup? The reason for this is that it
doesn’t contain anything yet. To correct this:

Select the menu bar by clicking on the small sgtiaat represents it.



This time the property editor only shows five itefibe one we want is called ‘Menu

Items’, just like the ‘Strings’ property in the tecontrol clicking next to this produces a
button with three periods in it.

Click on the [...] button to activate the followjmlialog.

Menu ltem Editor

X

Menu [tems Properties

Type

Caption | |
ID Name
ID Value | |
Checked
Enabled

Hint

Bitmaps

Events
Onkderu

Onlpdatel]

| Create Submenu || Addliem | | Edt || Deee || ok || Cancel ]l

Figure 7.12 — The menu bar editor
Click the [Add Item] button.

Suddenly the dialog fills with all sorts of infortiean that is generated for you. The box
labelled ‘Caption’ now contains the value ‘MenultEm

replace 'Menulteml' with ‘&File’ and press <Enter>
The text now changes on the Menu Items box antCti¢ame also changes.
Click on the [Apply] button.

(The reason for using ‘&’ in the menu item nametoi do with mnemonics and will be
explained later in Chapter 12 under ‘Mnemonics ldagboard Accelerators’).

Now we have created our File menu we want to adtestems to it. To do this:

Click on the [Create Submenu] button.



This produces a menu item under the File menu reeet & little to show it is a child of
the File menu.

Change the caption to ‘&Open\tCtrlI+O’ and pressitee>.
Click on the [Apply] button.

Repeat this procedure this time changing the captio&Save\tCtrl+S’.
(The reason for using ‘\tCtrl+O’ in the menu nanset do with keyboard accelerators
and will also be explained in Chapter 11 under ‘Moaics and Keyboard
Accelerators’).
Now we want to add a separator to the menu.

Click on the [Create Submenu] button.

This time in the top combo box labeled ‘Type’

Select ‘Separator’.
Click on the [Apply] button.

Finally we want to add an exit entry to the memr. the last time:
Click on the [Create Submenu] button.

Alter the caption to read ‘E&xit’.
Finally click on the [OK] button.

WARNING: If at anytime you are creating a menu bar yockdle [Cancel] button, al
the work you have done up to this point will betldis can be extremely
irritating when you have created a large complerurgystem. If you
have made a mistake it is better to continue. Glicithe [OK] to save the
work you have done so far, then reopen the mendiblrg to make
changes.

To see the result of all our altering of properties
Press <F9> to compile and run.
You will notice that we now have a menu bar. ClickFile and you will see the newly

created menu drop down. It doesn’t do anythinglyet it will by the end of the next
section.
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Figure 7.13 — Our new menu bar
Before we start coding we need to add two more corapts.

Change the component palette to ‘Dialogs’.
Select and drop an OpenFileDialog and a SaveRleDBion to the form.

After adding them to the form:
Select each in turn and alter the Property ‘Exterss from *.*' to “*.htm’.

Now we can move on to the next part ‘Adding Codwl actually get this to do
something.

Adding Code

GUI programming relies on what is called ‘Eventdmigprogramming. Basically once
the program starts it just sits there in a loopting for an event to take place. When an
event does take place it looks to see what, if aoge it should execute in response.
Events can be anything from starting a programmeli¢king within the programme
window with a mouse, resizing the window or leavinto interact with a different
programme.

So to get our programme to do anything, we hawdetide what events to respond to,
and what to do in response. We will start with asyeone. At present our menu does
nothing. Lets change that and make our programos=akhen we click ‘Exit’ in the file
menu.

To do that:



Select the menu bar component.
Click on the [Edit Menultems] button.

If the menu tree on the left hand side looks Itkis.tThen click on the ‘+’ sign next to it
to show all the menu entries.

Menu ltem Editor

Menu ltems

Figure 7.14 — Click the ‘+’ sign to expand the mérmae

Select the ‘E&xit’ entry.
Click on the [Edit] button on the bottom of theldig.

Now on the right of the dialog near the bottom Ié@kthe combo box labeled
‘OnMenu’. This control holds the menu event thaturs when we click ‘Exit’ on the
menu.

Click on the [Create] button (next to the comba)oo

The following dialog will pop up.

Click on the [OK] button.

X

Hew Function

Create Mew Function
k

| brweit] 07 BClic

[ ak. H Cancel ]

Figure 7.15 — The create new function dialog

Click the [Apply] button
Click the [OK] button.

If the designer does not take you directly to teesifiunction then click on the tab labeled
‘(*YHTMLEditorFrm.cpp’ (in the editor window). Thpage should open with the cursor
in the body of a function as illustrated below.

| 94 I*




95 * Mnuexit1018Click

96 */

97 voi d HTMLEditorFrm::Mnuexit1018Click(wxCommandEvent& ev ent)
98

929 /I insert your code here

100 }

Under the line
/Il insert your code here
add the line
Destroy();
The Destroy function will cause the applicatiorclose.

Press <F9> to compile and run.
Go to File|Exit to see that the code we added svork

Ensure the form designer has focus by clickinghentab labelled
‘HTMLEditorFrm.wxform’ in the editor window.

We now want to add the functionality that createstext editor part. Although not the
best way to do this, we will update the HTML windewery time the user alters or
updates the contents of the text control. Soanigvent within the text control we want
to act upon.

Select the text control.

If you look at the property editor you will see #mer tab called ‘Events’ nestling behind
it.

Click on the 'Events' tab to discover what evéméstext control can respond to.

You should see something like the following. Rememige want to act when the user
updates the text control. So | guess the event {@ated’ is the one for us.
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Properties | Events

OnClickUrl

Figure 7.16 — The event editor
To create a new function to respond to this event,
Click in the empty cell in the right hand column.

A drop down list box should appear listing all fbactions wxDev-C++ has created for
us already. We don’t want to use any of these so:

Select the top option <Create New Function>.

Properties | Events

OnClickUrl

nE niker

Ontdaxlen
| Onldpdated | -

OnlUpdatel] | <Add Mew Funchon:
CreateGUI Controls
HTMLE ditorFrmCloze
et 07 BCHck.

Figure 7.17 — List of available functions in theeat/editor

You should be taken automatically to the new fuorctbut if not, click on the tab labeled
‘(*YHTMLEditorFrm.cpp’. There you will see a newrtiiation similar to the following.

1105 ¢ \




106 * WxMemolUpdated

107 *

108 voi d HTMLEditorFrm::WxMemolUpdated(wxCommandEvent& even t)
109

110 /I insert your code here

111}

wxDev-C++ has kindly created the function skeldimmus, but what are we going to add
inside it. This time | am not going to tell youaght out. | want you to learn to make use
of one of wxDev-C++'s greatest provisions, the we@éts help file. So in the IDE go to:

Help|wxWidgets
Or just press F1.

The help file should appear:

E? wxWidgets 2.6.2: A portable C++ and Python GUI toolkit

s o &
H_ld_e LDCa_tE Fe Pint  Options
Lonkents ] Index | Search |

B wxWidgets 2.6.2: A portable C++ and Python GUI
i [ Copyright natice -

# [ Introduction tOO"(It

& C] Multi-plattorm development with wsid
|Z] Utilities and librarizs supplisd with v

* l;luProurammmgstrategies Julian Smart, Robert Roebling, Yadim Zeitlin, Robin Dunn, et al
2] Libraries list

# (L] Alphabetical class reference

# [ Functions

51 [0 Constants September, 2005

|§| Classes by category
[ Topic overviews
# [ Platform details

Contents

« Copyright notice
o Introduction
« Multi-platform developrment with w=Widgets

o Utilities and libraries supplied with wx\Widgets

» Programming strategies

o Libraries list
o Alphabetical class reference

« Functions
s Constants
« Classes by category

» Topic overviews
o Platform details

< >

Figure 7.18 — The WxWidgets file help, this sholbdédyour greatest friend

Our objective is to alter the contents of the HTindow based on the contents of the
text control. So let us first find out how to altee HTML window. Under the 'Contents’
tab on the left hand panel of the help screen, mpée option ‘Alphabetical class

reference’ by clicking on the ‘+’ next to it. Arg list of components all beginning with
‘wx’ will be displayed. How do we know what oneltok for? Well at a rough guess let
us scroll down to wxHtml. There are several entoieginning with this, but look closely



and there, near the end, is our one, ‘wxHtmIWindd®lick on the entry
‘wxHtmIWindow’ and read the text that fills the hghand pane.

(ol i iy 1
Home Up a lewvel Previous et
wxHtmiWindow

wixHtmMIWindow is probably the only class you will directly use unless
vou want to do something special (like adding new tag handlers or
MIME filters).

The purpose of thIS class is to display HTML pages (elther local file
or downloa =T P protocol) in & window, 1 of the

anged dynamically depending on page size. Once the window is
created you can set its content by calling SetPageltext), LoadPage
filename) or LoadFile.

MNote

wixHEMIWindow uses the Walade cass ror displaying images. Don't
forget to initialize all image formats vou need before loading any
page! (See wxInitAlllmageHandlers and wxImage: : AddHandler.)

Derived from

wxScrolledWindow

Include files
<wix/html/htrmlwin b
Window styles

Figure 7.19 — Looking through the description & wixHtmIWindow

As we read through the description of this conivelreach the sentence which says,
“Once the window is created you can set its cortgrdalling SetPage(text),
LoadPage(filename) or LoadFile.”. Now to me the ta® options tell me that they open
files, whereas the first one ‘SetPage(text)’, dags we can set the contents of the HTML
window by calling this function with some text. €onfirm this click on the link
SetPage(text) and read more about it.

So now we can add SetPage(text) into our new fonckirst we need the name of the
control we are working with. To get this go to them designer and hover over the
HTML control. A pop up should appear saying ‘WxHW#hhdow1:wxHtmIWindow'.
Remember the bit before the colon is the componamite. So go back to our function
and under the line:



/Il insert your code here
add the code

WxHtmIWindow1

WxHtmIWindowl is a pointer to an instance of Htmhifow, so we need to ade>
finally add the new function we found in the hélp f

SetPage()
The completed command should look like:
WxHtmIWindowl1->SetPage()
So far so good, but we now need some text as ammenmgf to the function.

We want to get the text from the text control tepto the HtmIWindow. Try scrolling
down the list and look for ‘wxMemo’. Having troulid&Rkemember what | said earlier
about ‘Memo’ being a hangover from Delphi? To fimdat to look for, try the trick of
hovering over the component on the editor.

=

e — —
|No HTML Preview dwvailable

1

i

; ‘semol swx TexkChr

Figure 7.20 — Discovering the name and type ofrdrob

The format is <Control Name>:<Control Type>, so $ketion after the colon is the
information we want. Look in the help file for ‘wektCtrl’. When you click on
wxTextCtrl there is very little information given you. Expand the left hand tree list of
contents, by clicking on the ‘+’ sign next to wxI€trl. Now you can see all the
functions contained in the component. Look downlitefor suitable candidates. We are
looking for something most likely starting with g&tince there is no ‘GetText’ or
anything like it, the nearest appears to be ‘Get¥alClick on this and read about it to
make sure. The first line should convince you. 538k contents of the control.’



To add this to our function, inside the brad@s'of ‘ SetPage ’, add the name of the
text control, and remembering it is a pointer, #dElnew function we found. You should
end up with this code.

108 I*

109 * WxMemolUpdated

110 */

111 voi d HTMLEditorFrm::WxMemolUpdated(wxCommandEvent& even t)
112 {

113 /I insert your code here

114 WxHtmIWindow1->SetPage(WxMemol->GetValue());

115}

So let us carry on coding. What do you mean youtWwasee what this has done. Very
well, let us compile and run it first.

Press <F9>.

If you don’t know about HTML tags then enter thidwing: ‘<h1>wxWidgets are
great</h1>the designers of wxDev-C++ are <b><u>GRE&MA></B> too! . You may
want to expand the window to see the full effectif@ou have downloaded the sample
code to accompany the book there is a file cabadhple.htm’ included for you to open.
You will need to maximize the window to see thautes

Now can we carry on? We have two more functiong¢ate. One to load HTML files
and one to save HTML files. In preparation for this created two menu entries called
“Load” and “Save”. The actual work will be carriedt by the Open/Save File Dialogs
we dropped on the form earlier. We will createfilngctions we need as we did for the
“E&xit” menu entry.

Open the menu dialog editor by selecting the carepbthat represents the menu
bar.

Click on the ‘Edit Menultems’ cell.

Expand the tree list of menu entries.

Select the entry “&Open”.

Click on the [Edit] button.

Next to the ‘OnMenu’ combo box, click on the [Cregabutton.

On the dialog that pops up

Choose the [OK] button,
Click on the [Apply] button.

Repeat the same routine for the “&Save menu” entry.
When you have completed this

Click the [OK] button.



The following code should have been generateddar y

116 I*

117 * Mnuopen1015Click

118 *

119 voi d HTMLEditorFrm::Mnuopen1015Click(wxCommandEvent& ev ent)
120 |

121 /I insert your code here

122}

123

124 I*

125 * Mnusave1016Click

126 *

127 voi d HTMLEditorFrm::Mnusave1016Click(wxCommandEvent& ev ent)
128

129 /I insert your code here

130 }

Alter these functions to look like the followingwill explain more about this code in
Chapter 9 in the section titled “Dialogs”. But | wld recommend opening the
wxWidgets help and looking at the components andtfans used in the following code
to understand how they work.

116 I*

117 * Mnuopen1015Click

118 *

119 voi d HTMLEditorFrm::Mnuopen1015Click(wxCommandEvent& ev ent)
120 |

121 /I insert your code here

122 if(WxOpenFileDialog1->ShowModal())

123

124 WxMemol->LoadFile(WxOpenFileDialogl->Ge tPath());
125 }

126}

127

128 I*

129 * Mnusave1016Click

130 */

131 voi d HTMLEditorFrm::Mnusave1016Click(wxCommandEvent& ev ent)
132

133 /I insert your code here

134 if(WxSaveFileDialog1l->ShowModal())

135 {

136 WxMemol->SaveFile(WxSaveFileDialogl- >GetPath());
137 }

138}

That is it for this programme, so press <F9> to piterand run. Try loading and saving
* htm’ files. Alter the text in the lower text camol and see how this is reflected in the
upper HTML control.

By now | hope you are impressed by what wxDev-Crd @xWidgets can do for you.
The amount of code you have written is comparabtéeé C and C++ samples and they
did very little. This program achieves so much marh no more effort.



You may wish to extend this programme to have #bsopor buttons to insert various
HTML tags, or other amazing features. If you do twanthen go ahead. If you need to
know more about how to achieve this, then read on.



Chapter 8 — Working With Frames and Dialogs

Introduction

The basis of any GUI program no matter how simpllé window or windows that you
will use. wxWidgets makes a distinction betweemt&a and Dialogs, although they can
for the most be used interchangeably. Dialogs gdliyeare used for allowing users to
make choices or answer questions. It is usualidog to be non resizable and to be
displayed Modally. A modal dialog means that therwsnnot interact with any other
frames or dialogs until this one is closed. Fraaresgenerally used for the main
application windows containing menus, toolbarsustédars and the like.

In this chapter we will look at creating new prdgeand the difference between Frame
and Dialog projects. We will look at the differgmbperty options for frames and dialogs.
We will also look at how to add more frames andadja to an existing project. Finally
we will start to build a sample application.

Before we continue it is necessary to cover a pwshith causes confusion for some new
users. wxDev-C++ has been designed so that it earséd as a designer of forms and
dialogs for use outside of a project. As a resséirsl are presented with the following
dialog when they start a new project.

™ wodev-C++ 4.9.9,2

Filefp Edt Search “iew Project Execute  Debug  Toole [

| Hew | W Source File Chrl+H
DOpen Project ar File... Ctil+0 | Mew wsDialog
4 Reopen ¥ 1 MNew wsFrame
= 3% Project...
- =5 Besource Fils
-2

Figure 8.1 - The New menu for creating new projestsirce files and forms.

Many users have clicked on the option “New wxFralued designed a nice GUI.
However they are surprised when they try to congiitee they get a load of linker
errors. The reason for this is that there are pgept settings so the linker doesn’t know
where to look for the wx libraries it needs. Thenmeptions New wxDialog and New
wxFrame are there to either add new frames andgliahto an existing project or to
design frames and dialogs for use elsewhere. Tadegenew project containing a frame
or dialog you need the “Project...” option.



Creating a New Project

This is where it all begins. So far we have creat@dimber of new projects and should
be getting familiar with some of the options avialiéa Mostly these projects have been
command line programs with the exception of our HT@&dlitor example. So let us get
started with how to create new frame or dialoggxtyg and the difference between them.
Frame Project

In this example we will create a basic ‘Hello Wogpdogram. To start

Select the menu File|Project

The following dialog will be displayed

x)

New project

| Bazic |
5 B E 8 = I
Empty wiiwidgets wiiwidgets Conzole Conzole Static Library
wdafidg, . [halog Frame Application Application
23 v
Drescription;

Froject options:
Narr.na: () C Project (%) Ca+ Project
Project] [ ] Make Default Language

ok | K Cancel | | 2 Hep |

Figure 8.2 — The new project dialog

Clicking on each of the icons will give you a braefscription of what the project type
includes. Since we want to create a frame projecheed to carry out the following
steps.

Click on wxWidgetsFrame.

Change the project name to FrameProject.

Make sure that the radio button next to C++ Prdgselected.
Click on the [OK] button.

This will result in the dialog closing and a newaldg being opened up which looks like
the following.
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Figure 8.3 — The save project dialog

Just as we have seen before this dialog giveseuggtion to save our project to a specific
locate. If you have been following all the tutosiah this book

Go to your project folder

Create a new folder called FrameProject
Enter this folder

Click on the [Save] button

After the save dialog closes a new dialog will apen



New wxWidgets Frame [Z|

Clazz Mame: | FrameProjectFrm |

File Marne; |FrameF‘ru:uieu:tFrm | [\without Estengion]
Save To: |M:HM_|,| Book\S ourceCodet Chapter8sFrameProject' | [ Browze ]
Title: | FrameProject |
Author: | Sof T |

Window Style: |lze Caption [1Resize Border Sygtem henu
[ ] Thick Border [ ] Stay On Top Mo Parent
Min Euttan [ ]Max Button Cloze Buttan

Selected r--1ir'|g"-.-'-. V| I Create ” Cancel

Figure 8.4 — The new frame dialog

There are a lot of options here so let us lookeirt one by one.

Class Name
Since every new frame you create is derived froeviRFrame class it has to be
given its own class name. This is automaticallyegated for you, but you have
the option to change it. If you change it therecagain rules to remember. A
Class name can only contain alpha-numeric chasaated underscores. In
addition the class hame must not be a keyword, brisihique and cannot begin
with a number.
Let us try to alter the class name to an invalich@ea

Enter “2 Frame ProjectFrm” in the class name field
Click the [Create] button

A warning dialog is displayed like the following

| Error [g]

@ Your class name is not valid, Do yau want it Fixed automatically?

[ Yes ] [ Mo ]

Figure 8.5 — Invalid class name warning dialog

If you click [No] a remainder pops up to alert yimuthe problem.



@ ‘alid name must on start with a number and can only contain alphanumeric characker or an underscore, Please Fix,

Figure 8.6 — Dialog to remind you what a valid slaame can contain.

If you choose yes wxDev-C++ replaces all invalidreltters with underscores,
this may make you class name look strange, baiast the compiler will not
complain.

New wxWidgets Frame E'
Class Mame: |_2_FramE_F'rDiE|:tFrm_ |
File Marne: |FrameF‘rnieu:tFrm | [Wfithout Extension)
Save To |M:RM_-,| Bookh3ourceCodetChapterdFrameFraject, | [ Browse ]
Title: | FrameProject |
Author; | Sof.T |
Window Style: Usze Caption [ ] Resize Border Spsterm Menu
[] Thick Border [ ] Stay On Top Mo Parent
ki Button []+ax Buttan Cloze Button
Selected Profile: | Mingw/ 3.4.2 v|| Ceate || Cancel

Figure 8.7 — An automatically corrected class name.
For this example we want the default value fordlass name so

Fill the Class Name field with FrameProjectFrm

File Name

This field holds the name of the file that the imf@tion about your frame class
will be saved in. Every frame or dialog createdabypev-C++ is saved in
separate files. In fact there are three files mheframe or dialog. They all have
the same name only the extension is different. @k in .wxform this is the
information needed by wxDev-C++ to store what yilerlooks like in the
designer. Then there are two source code filebé¢hder file ends in .h and
contains the declaration of your frame class aedther ends in .cpp and
contains the definition of your class.

Once again you can alter this to suit your own paes. Should you choose an
invalid file name wxDev-C++ will warn you and offey automatically correct
this. For this exercise we will accept the defaalue.



@ Yalid file names cannot contain "¥:\<=|, or spaces. Flease fix,

Figure 8.8 — Dialog to remind you what constitideslid file name

Save To

This field contains the location you elected toesthe project to in the previous
dialog. It is generally best to leave this fieldra¢ unless you have a definite
reason to save the code for your frame in a diffiiecation.

Title

The contents of this field are used as the cagtiothis frame. The caption is the
written part on the top of the border.

New woWidpgets Frame

Figure 8.9 — The caption part of a frame.
For this example we will leave the caption alone.

Author

This field contains your name. wxDev-C++ will try determine this name
automatically. The contents of this field are ukedadding copyrighting
information to the source code and project filéshik field is incorrect or you
want to use different copyright information chartigis to suit.

Window Style

This section contains a variety of check box wtatter the look and behaviour of
your frame. Some of these are filled by default. Welook at each of the
options in turn and see what they mean.

Use Caption

This option corresponds to the flag wxCAPTION. Tietp documentation
says that setting this option puts a caption orfrdmae. In fact under
windows if you don’t have this set your frame vdisplay without a
border.



B FrameProject

Figure 8.10 — Difference between a frame with @apset or not.
We will leave the caption option checked.

Resize Border

This option corresponds to the flag wxRESIZE_BORDERis option
means the user can drag the edges of the framake itnlarger or smaller.

We will select this option by ticking it.

System Menu

This option corresponds to the flag wxSYSTEM_MENUWis determines
if the icon is shown in the top left of the windawfsit is shown then a
menu is available by clicking on it. This optios@laffects whether the
minimize, maximize and close buttons are shownobr n

B FrameProject = | _ FrameProject

Figure 8.11 — Difference between a frame with systeéenu set or not.

We will leave this option selected.



Thick Border

This corresponds to the flag wxTHICK_FRAME. Whittet
documentation tells us display a thick frame arotnedwindow on
Windows and Motif applications. Personally | hawewer seen this make a
difference on Windows applications. It appears tlaig relates to the
Windows flag WS_THICKFRAME which has had little nméag since the
very early days of Windows.

We will leave this setting as it is.

Stay On Top
This option corresponds to the flag wxSTAY_ON_TORis only works
on Windows at the present and means that this winwid float above all
other windows. This is useful if you are designangsindow that will be
used as a toolbox, or a dialog that the user matsgnore.
We will leave this setting as its default value.

No Parent

This option will be covered in the next sectiondialog applications since
it has no relevance to frames.

We will leave this setting at its default value.

Min Button, Max Button, Close Button
| will consider these three options together sitheg are all related. They
correspond to the flags wxMINIMIZE_BOX, wxMAXIMIZEBOX and
wxCLOSE_BOX. These flags determine if the frameldigs these boxes

or not as shown below.

All options selected

M FrameProject

Min Button unselected B FrameProject
Max Button unselected B FrameProject

Close Button unselected M FrameProject

We will set the ‘Max Button’ option and leave théhers as is.

Selected Profile



This drop down box offers you a choice of profdeuse. This affects what compiler will
be used to compile this project. At present youehaehoice between Microsoft's
compiler and the MingW port of GCC.

Alter the contents of the drop down box to refléa compiler you want to use.
Now that we have looked at the options it is timereate the project.

Click on the [Create] button.

The dialog will close and the form editor will open
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Figure 8.12 — The form designer showing a new frame

So now that we have a new frame what can we doit#itiWell the first thing to try is
compiling it.

Press <F9>.

After compiling the window will appear looking sothang like this.



B FrameProject

Figure 8.13 — The compiled version of our frame.

Wait a minute, that does not look like our framéha designer, the width and height are
all wrong. The reason for this is that the codettange the compiled frame is not
generated until you make a change to the framecaidry this by dragging the edge of
the frame slightly then trying to compile againidgtime the result should look like the
frame in the designer.

There are two ways to alter the frame one is bgadimanipulation; the other is by
changing properties.

Direct manipulation of the frame

Direct manipulation of the frame is limited to dgig the frame by the title bar to a
different location in the designer. This alters Trogp and Left properties of the frame,
which affects where the compiled frame appearserstreen. It is also possible to drag
the borders of the frame to resize it. This afféisesHeight and Width properties of the
frame.

Changing frame properties

The properties for the frame are found in the Priydaspector shown below.



Property Inspector

FrameProjectFrm;weFrame

Properties | Events

Center Falze
| Clazs wiFrame
Farit Edit Font
Frame Style [CAPTION, wxRESIZ
General Shle |
Height 349
Hidden Falze
lcon Edit Picture
10 Mame ID_DIALDGT
1D Y alue 1000
Left 3
M ame FrameProjectFrm
Size to Contents | True
Title FrameProject
Toaltip
Top 3
Width 3BE

Figure 8.14 — The Property Inspector

If the Property Inspector is not showing the fraimen click on the drop down box and
select the option that ends in :wxFrame.

Property Inspector

FrameProjectFr:wsFrame W

igure 8.15 — Selecting the frame in the Properspéctor

Now let us consider the properties shown in Figuxeone by one. We will alter some of
these to create our example project.

Center

The property Center is a Boolean property. Thismaehat is take a true/false
value. If Center is set toue the function Center() is called when the frame is
created. This means the frame will be centeredhenrtonitor when it is created.
If it is set tofalsethe frame will be created at the location on tlenitor
specified by the properties Top and Letft.

We will set it to false.

Class



The property Class allows you to use custom clas§eswill cover the use of this
property later in the book in Chapter 13 - Creating using other controls.

Font
This option sets the font that will be used by trésne and controls that are
children of this frame.
We will leave this setting alone since we wont diag any controls in this
chapter.

Frame Style

A style in wxWidgets affects how a control lookslamorks. Some styles are
specific to certain platforms others are more genérwxFrame has two sets of
styles, the general styles applicable to wxWindtagges from which it derives
and it's own unique styles. This section is devdtethe frame’s own unique
styles.

By default the Frame Style property is shown amng line of flags. This property
can be expanded by clicking on the ‘+’ just befthre caption Frame Style. A full
list of the styles will then be shown.

Property Inspector E

FrameProjectFrm:wsFrame L

Propertiez | Events

|E| Frame Style [wrCAPTION, wiRESIZE_
wWRCAPTION True
wixCLOSE_BOX True

wiFRAME _Ex COWTEXTHELP  |Falze
wiFRAME _FLOAT _OM_PAREMT |Falze

vwirFRAME_HO_TASKBAR Falze
wirFRAME_SHAPED Falze
wWiFRAME_TOOL WM DO Falze
whd I [ZE Falze
wihd &M [ZE_ B0 True
vt MM IZE Falze
bl M 1FAZE_BOG True
w030 Falze
wiRESIZE_BORDER True
weSTaY _OM_TOF Falze
wiS TS TEM_MERLI True
waTHICK_FRAME Falze W

Figure 8.16 — The expanded list of frame styles

Some of these styles we have already met wheneeect the frame. They are all
Boolean values, that is true or false. If the propis set to true the flag will be



added to the list of flags passed to the frame wthisrcreated at runtime. We will

now consider each style in turn.

Flag Name

Flag behaviour or style

WxCAPTION

wxCLOSE BOX

WXFRAME_EX_CONTEXTHELP

WxFRAME_FLOAT_ON_PARENT

WXFRAME_NO_TASKBAR

WxFRAME_SHAPED

WxFRAME_TOOL_WINDOW

WXMAXIMIZE

WXMAXIMIZE_BOX

We have already come across this flag
when we created the frame. Remember
setting this to false will remove not only the
caption, but also the border from your
frame.

This is another property we have alyead
seen it enables or disables the close box on
the frame.

This flag is supposed to adduery button
to the frames caption bar. However the way
it is currently implemented in wxDev-C++
means that it does nothing.

This cause the frame to float above its
parent frame which means it will always
appear on top of its parent.

This flag causes a frame to beated
which does not show up in the taskbar. On
the Windows platform the frame will be
minimized to the corner of the desktop.

This flag creates a frame which rbay
displayed with areas cut out such as some
splash screens.

l.":1l:;:|: :—u-.l' |-o-|-é-? I" E

Figure 8.17 — The wx shaped frame sample
This creates a frame with a derabasic
caption area and close button. This type of
frame is often used for tool box style
windows.

Figure 8.18 — A tool window frame

This flag causes the frame to be disptay
in a maximized state.

This is another property we have edqdy
seen it enables or disables the maximize



WXMINIMIZE

WXMINIMIZE_BOX

wxNO_3D

WXRESIZE_BORDER

WXSTAY_ON_TOP

WxSYSTEM_MENU

WXTHICK_FRAME

box on the frame.

This flag causes the frame to be dispdy

in a minimized state.

This is another property we have eddy
seen it enables or disables the minimize box
on the frame.

This flag overrides the native 3D drawing
effect for this frames child components.

We have already seen this flag when
were creating the frame. It creates a frame
that the user can resize.

This is another flag we have comessr It
causes this frame to stay on top of all other
windows. You can see this operating with
Windows Task Manager.

This is another flag we have seenclhi
removes the icon in the corner of the frame
as well as the menu attached to it. This also
has the side effect of removing the
minimize, maximize and close buttons.

We also encountered this flag earlits
mentioned before it has no result and is the
same as setting WwxRESIZE_BORDER.

General Style

The general style property contains the stylesappty to all wxWindows
controls. Since wxFrame derives from this clagdso has the ability to apply

these styles.

To access them click on the little cross ‘+’ besitiee property ‘General Style’ in
the Property Inspector. The complete list will dagwvn as shown below.
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FrameProjectFrr:wsFrame

Propertiez | Events

|E| General Shle |
vamb Wwiay'S_SHOW SB Falze
wirCLIP_CHILDREM Falze
wrDOUBLE_BORDER Falze
wirFULL_REPAINT_OM_RESIZE Falze
wrHSCROLL Falze
w0 _BORDER Falze
wirtO_FULL_REPAIMT_OM_RESIZE |Falze
wrRAISED_BORDER Falze
wirSIMPLE_BORDER Falze
wrSTATIC_BORDER Falze
wirSIUMEEM_BORDER Falze
wirTAB_TRAVERSAL Falze
wrTRAMSPAREMNT WwWIND O Falze
vt SCROLL Falze
wifAMNTS_CHARS Falze

W

W

Figure 8.19 — The full list of General Style prajes

All these styles are Boolean values. If the properset to true the flag will be
added to the list of flags passed to the frame vithisrcreated at runtime. We will

now consider each style in turn.

Flag Name

Flag behaviour or style

WXALWAYS_SHOW_SB

wxCLIP_CHILDREN

wxDOUBLE_BORDER

wxFULL_REPAINT_ON_RESIZE

WXHSCROLL

wxNO_BORDER

If window has scrollbars then tlfisg
causes them to be permanently
displayed even when they are not
needed.

This flag removes flicker that is
caused when child controls are
painted.

This has no effect on frames.

This flag causes the whivkeme to be
repainted when it is resized. This flag
only needs to be used when there are
redrawing problems.

Causes the window to display a
horizontal scrollbar.

B Test Frame E“E]EJ

i) >
Figure 8.20 — Frame displaying a
horizontal scrollbar.

This flag does not alter the frame at




all.

wWxNO_FULL_REPAINT_ON_RESIZE This flag is used by default and
disables fully repainting the window
when it is resized.

WXRAISED BORDER This has no effect on frames.

wxSIMPLE_BORDER This has no effect on frames.

WXSTATIC_BORDER This has no effect on frames.

WxSUNKEN_ BORDER This has no effect on frames.

WXTAB_TRAVERSAL This flag enables tab traversal.
WXTRANSPARENT_WINDOW This flag stops the window

responding to paint events. It is
usually used for child controls which
need to appear transparent. Used on
frames it can cause all or part of the
frame not to be drawn.

B Test Frame [ZI[EJ|E|

Figure 8.21 — A frame whose border

has not been fully drawn.

wxVSCROLL Causes the window to display a
vertical scrollbar.

B Test Frame |:J|E“Z]

Figure 8.22 — Frame displaying a
vertical scrollbar
WXWANTS_CHARS This flag indicates that the window
should generate key events for all
keys, even keys like TAB which are
normally used for navigation.

Height
This property is the overall height of the framepirels.

We will set this to 100.

Hidden



Icon

This property is currently unused and can be ighore

This property allows us to choose an icon thaispldyed on the frame. wxDev-
C++ has a small library of icons that can be usedHis purpose. To add an icon
you need to click on the button on the right haideé sf the property label ‘...’

| lcon Edit Picture =]
Figure 8.23 — Altering the icon property

This will open a dialog like the following

Picture Editor

Image
Load

Delete

II (%)

I o OK H X Cancel |
Figure 8.24 — The load picture dialog

Click on the load button and in the dialog thatrpeavigate to the folder where
wxDev-C++ is installed. There should be a folderéhnamed ‘Icons’. Open this
folder.
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Figure 8.25 — The file chooser
We will choose the Ufo.ico for this sample.
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Figure 8.26 — The ufo icon
Select Ufo.ico
Click [Open]
Then on the next dialog click [OK]

You will notice that the icon displayed on the desr has not changed. However
if we compile the program we will see that the i¢t@s been altered.

Press <F9> to compile and run.



“ HelloWorld  [2][B]X
Figure 8.27 — The compiled frame showing our nemic

ID_Name

This property assigns a name to a constant vale tosidentify the frame. This
name is used by the event handling mechanismoftes best to just accept the
pre-generated name.

We will leave this value alone.

ID_Value

Left

Name

This property is the value associated with the 1Bné. As mentioned the
ID_Name is a constant that is equal to this valgain it is often best to leave
this alone.

We will leave this value alone.

This property sets where the left edge of the framliebe placed in relation to the
left hand side of the monitor screen in pixels.

We will set this to 200

This is the name used you used on the frame credi&bog. It is used as the class
name of your class which derives from wxFrames fenerally better to leave
this alone, especially once you start writing cettee the compiler uses this
name to reference all the code related to the frémfact if you do try to change

it you will receive the following warning.

Information P§|

\ir) Zontructor Funckion(in Header) or Sometimes all the Functions(in Source) might not be renamed.
Please rename them manually.

e hope ta Fix this bug asap.
Sorry For the trouble,

Figure 8.28 — Warning that changing the componantenmight cause problems



We will leave this value alone.

Size to contents

This property is used when a sizer is added tdrdme. It causes the following
line of code to be generated.

GetSizer()->SetSizeHints(this);
This tells the sizer to set the minimal size offitaene to its own minimal size.
Then resize the frame to this size.

Title

This is a string property that corresponds to @qaion displayed on the frame.

We will change this to ‘Hello World’

B Hello World

Figure 8.29 — The frame’s caption

Tooltip

This sets a string property that is shown in &litox when the mouse pointer
hovers over the frame.

We will set this to ‘| Love wxWidgets’

M Hello World [ |[B)[X)

I Lowe wichwidgets

Figure 8.30 — The tooltip displayed on the compftadne
Top

This property sets where the top of the frame léllplaced in relation to the top
of the monitor screen in pixels.

We will set this to 200

Width

This property is the overall width of the framepimels.



We will set this to 200.
We will now see the completed frame in action

Now press <F9> to compile and run.

% HelloWorld [ |[B[X]

I Love wicWidgets

Figure 8.31 — The completed frame project

Dialog Project

We are now going to create the wxDialog equivalerthe previous project. To do so
Go to File|New|Project...

You will get the same new project dialog as before.
Select wxWidgets Dialog
Change the project name to DialogProject
Make sure the radio button next to ‘C++ Projecsédected
Click [OK]

Next you will be prompted for a location to saves tbroject to.
Create a new folder in your ‘Project’ folder
Name the new folder DialogProject
Enter the DialogProject folder
Click [Save]

Next you receive a similar project options dialegage received for the frame project



New wxxWidgets Dialog fE

Clazz Mame: | DialogProjectD|g |

File Marne: |Dialu:-gF'ru:uieu:tDIg | [Without E xtengion)
Save To |IZI:HM_|,| Book\SourceCodehChapterghDialogProject | [ Browse ]
Title: | DialogProject |
Author: | Sof T |

Window Style: |lze Caption [1Resize Border Sygtem henu
[ ] Thick Border [ ] Stay On Top Mo Parent
Min Euttan [ ]Max Button Cloze Buttan

Selected r--1ir'|g"-.-'-.-" 342 V| I Create ” Cancel

Figure 8.32 — The wxDialog project settings dialog

There are few differences to the frame projectodjal he caption has changed to New
wxWidgets Dialog. The automatically generated Chkass File names now end in ‘Dlg’
rather than ‘Frm’ and that is about it.

One point we need to cover here is the ‘No Paigptibn. This did nothing when
generating a frame project. However it is neceskarglialog applications. This option
corresponds to the flag wxDIALOG_NO_PARENT. It $elhe application that this
dialog does not have a frame as a parent.

Leave all the settings as they are
Click the [Create] button
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Figure 8.33 — The new dialog project

Once the new project has been fully created youmoéige one particular change to the
wxFrame project. The wxDialog is a light grey caloather than the wxFrame’s dark
grey colour. This is not a mistake. The designeniisicking the visual difference
between a frame and a dialog in wxWidgets.

A dialog can be altered in exactly the same maaser frame. If you look at the list of
options in the Property Inspector you will notibattthey are almost exactly the same.

The only differences can be found in the list afy found under ‘Dialog Style’.
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gProjectDlg:wxDialog

Properties | Events

El Dialog Style [1mCAPTIN A
wxCAPTION True
wixCLOSE B True
vDIALOG_Ex_COMTEXTHELF |Falze
vDIALOG_MO_PAREMT True
wishd AW [ZE_B O Falze
wisbd INIMIZE B O True
w030 Falze
viRESIZE_BORDER Falze
weSTAY_OM_TOF Falze
weSTSTEM_MEMNU True
wi THICK_FRA&RE Falze v

Figure 8.34 — The dialog style flags

Dialog style flags

Flag Name Flag behaviour or style
WXCAPTION Same meaning as for frame
WXCLOSE_BOX Same meaning as for frame

WXDIALOG_EX CONTEXTHELP The same comments applyehas for
WXFRAME_EX_CONTEXTHELP

WXDIALOG_NO_PARENT This tells the application thats dialog
does not have a parent window.
WXMAXIMIZE_BOX Same meaning as for frame
WXMINIMIZE_BOX Same meaning as for frame
wxNO_3D Same meaning as for frame
WXRESIZE_BORDER Same meaning as for frame
WXSTAY_ON_TOP Same meaning as for frame
WXSYSTEM_MENU Same meaning as for frame
wWXTHICK FRAME Same meaning as for frame
Project Settings

To complete our dialog project we will alter théidaving settings

Height — change to 100

Icon — change icon to ‘Food.ico’

Title — change to “Dialog Hello World”
ToolTip — change to “wxDev-C++ rocks”
Width — change to 230

Press <F9> to compile and run



 Dialog Hello World =22 |

wixDey-C++ rocks

Figure 8.35 — The completed dialog project

Multiple Frame Project

In this and the following section we are goingdoK at how to add more frames and
dialogs to an application and how to use them. 8@irbcreate a new ‘wxWidgets’ Frame
project.

Open wxDev-C++

Select File|[New|Project...

Select wxWidgets Frame

Change Project Name to “MultipleFrames”
Make sure C++ Project is selected

Click the [OK] button

Create a new folder in your projects

Call the folder “MultipleFrames”

Save the project in this folder

On the next dialog click the [Create] button

We are now ready to begin this project. The intenis to add a new frame and a new
dialog to this project and demonstrate the codéeeéo display them. First we need
somewhere to put the code to open the second faacheecond dialog. To do this we
will add two buttons to the frame and use one ®napew frames, the other to open new
dialogs.

On the component palette find the ‘Button’ compdnen
Button

Select the button component and then click onrduaé
Repeat this to create a second button

You should now have a frame that looks somethiwgthis
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Figure 8.36 — The frame with two button controldexd
Alter the two buttons as follows
Button titled WxButtonl

Change the Left property to the value 3

Change the Top property to the value 3

Change the Width property to the value 100

Change the Label property to the value “Open Newa&te”
Select the Events tab in the Property Inspector

Property Inspector

Properties | Ewents

OnClick,
Onlpdateld|

Figure 8.37 — The events tab

In the drop down box next to OnClick select <AddaNeunction>

Property Inspector
WafuB uttonT wsButton

Properties | Events

OnClick, |

Onlpdatell<Add Mew Funchons:
CreateGUIControls




Figure 8.38 — The new function option

Return to the form designer by clicking on the ledtelled
MultipleFramesFrm.wxform

vopp | [F] MultipleFramesFrm. wsform l

Figure 8.39 — The form designer page

Now to create our second button
Button titled WxButton2

Change the Left property to the value 3

Change the Top property to the value 32

Change the Width property to the value 100

Change the Label property to the value “Open Newa8dy’
Select the Events tab in the Property Inspector

In the drop down box next to OnClick select <AddaNeunction>
Return to the form designer

You should now have something resembling this

"™ MultipleF rames

Open Mew Frame

Open Mew Dialog

Figure 8.40 — The frame
Now to alter the frame

Change the With property to 200



Change the Height property to 100

Finally you end up with this

Open New Frame |

Open Mew Dialog
. |

Figure 8.41 — The completed main application frame

Now we will move on to adding another frame andadjdo this application.

Adding a New Frame

The first thing we need to do is add a new frame

Goto the menu option File|[New|New wxFrame
Click the [Yes] button on the following dialog

wixDev-C++

\;.f) Add new Resource ko the current project?

L ;es ,] [ i [u] ]

Figure 8.42 — Add new frame to the existing propiatog
You will recognize the next dialog

Change the Class Name to “SecondaryFrm”
Change the File Name to “SecondaryFrm”
Change the Title to “Secondary Frame”
Click the [Create] button

On the newly generated frame alter the followingpgrties
Change Height to 100
Change Width to 250
Set the wxFRAME_NO_TASKBAR flag to True
Add a new button to the frame and set the buttopeities to the following
Change Left to 84

Change Top to 23
Change Label to “&Close”



On the buttons Event Tab create a new OnClick event
In the newly generated code add the following line
Destroy();

TheDestroy()  function comes from the base wxWindow class. liippse is to safely
close the window while dealing with any unprocesseehts.

Now we need to see how to use this frame in ostiexj project.
In the source code file “MultipleFramesFrm.cpp” kdor the lines

//Do not add custom headers
IlwxDev-C++ designer will remove them
/ll/Header Include Start

/l//[Header Include End

This is the section where wxDev-C++ adds any hehlésrit needs to. After the line
/ll/Header Include End

Add the line#include "SecondaryFrm.h"

This adds the declaration of our SecondaryFrm d¢tagise file MultipleFramesFrm.cpp.
This allows us to use the class SecondaryFrm wittercode in the file
MultipleFramesFrm.cpp.

Now scroll down through the code in MultipleFramesaepp until you reach these lines.

/~k

* WxButton1Click

*/

void MultipleFramesFrm::WxButton1Click(wxCommandEve nt&
event)

{
}

Now add the following lines within this block of de

/I insert your code here

void MultipleFramesFrm::WxButton1Click(wxCommandEve nt&
event)
{
/I Create a new frame
SecondaryFrm * TempFrame = new SecondaryFrm(  t hi s);
TempFrame->Show();



}

The lineSecondaryFrm * TempFrame = new SecondaryFrm(this);

creates an instance of our cl&=condaryFrm and assigns it to a temporary pointer of
the typeSecondaryFrm . We provide the argument this in the constructbicty makes
this instance of the class MultipleFramesFrm cthegarent. The benefit of this is that
when you close or destroy a parent class all greim will also be destroyed. So when
you want to exit an application you only want tosg the main window not every
window.

The second lindempFrame->Show(); displays the newly created frame.
To see what we have so far

Press <F9> to compile and run the application
Then click on the [Open New Frame] button

The following window should be displayed

M Secondary Frame E]|§|@|

Close

Figure 8.43 — Our secondary frame

The appearance of this frame may surprise you. Winawill notice is that the button
fills the whole of the frame. This is not an eroorwxDev-C++’s part. Rather this is a
feature of wxWidgets. When a frame contains only ocontrol it is enlarged to cover the
whole of the frames client area.

You can experiment with the following features
Try using the close button to close a SecondargnEra
Try creating several Secondary Frames. (You wiichies move them out of the
way)
Try closing the MultipleFrame frame.
You will notice that the new secondary frames aresmown on the taskbar. You can
create several instances of the same class. Adlrinss are closed when you close the
parent frame.
Now we will continue this example by adding a dalo

Adding a New Dialog



We add a new dialog in the same manner as addiegvdrame.

Goto File|New|New wxDialog

Click the [Yes] button

Change the Class Name to “SampleDIg”
Change the File Name to “SampleDIg”
Change the Title to “Sample Dialog”
Uncheck the No Parent option

Check the Stay On Top option

Click the [Create] button

Add two new buttons to the dialog. Then alter tledod) and button properties as follows.
SampleDlg

Change Height to 80
Change Width to 200

WxButtonl

Change ID Name to wxID_OK
Change Label to “&OK”
Change Left to 12

Change Top to 14

WxButton?2

Change ID Name to wxID_CANCEL
Change Label to “&Cancel”

Change Left to 102

Change Top to 14

Now in the file “MultipleFrames.cpp” look for thaclude file we added earlier (Linel6)
and add these two lines under it.

#include "SampleDlg.h"
#include <wx/msgdlg.h>

The first line allows us to use our new dialog, $keeond line allows us to use
messageboxes.

Then look for this function
/*

* WxButton2Click
*/



void MultipleFramesFrm::WxButton2Click(wxCommandEve nt&
event)

{
}

Alter this function by adding this code within it.

/I insert your code here

/Il insert your code here

SampleDIg TempDIg( this);

I f (TempDlg.ShowModal() == wxID_OK)
{

wxMessageBox("User Pressed OK");

}

Before we enter into any explanations

Press <F9> to compile and run the program.
Try experimenting with the [Open New Dialog] buttand dialogs

B Sample Dialog E]E|

’ (9] 4 ‘ | Zancel |

Figure 8.44 — The compiled Sample Dialog

You should have discovered some interesting restMteen a dialog is displayed you can
no longer interact with the “Multiple Frames” framiéhis is due to calling it with the
ShowModal() function. This disables all parts of the progratoept the dialog until

the dialog is closed.

You will also find that if you press the [OK] or #acel] buttons the dialog closes. But
wait a minute we didn’'t add any code to the buttonsake this happen. What we did do
is change the button’s ID Name. With dialogs treeecertain preset ID Name values
that trigger functions built into the dialog wxIDKGnd wxID_CANCEL are two of
these.

Finally you will notice that when we close the diglvia the [OK] button a message box
pops up to tell us that we pressed OK. This igdiselt of these lines.

i f (TempDlg.ShowModal() == wxID_OK)

wxMessageBox("User Pressed OK");

}



When the button causes the dialog to close thaibm§howModal() returns the ID
Name value of the button. We check for the valutDv©OK being returned and if we
receive it we show a message box since we knowtbel{DK button could return this
value.

There is much more to learn about wxFrame and wrDiand as ever the wxWidget
help documentation is excellent. It is also wodbKing at wxTopLevelWindow and
wxWindow since they both derive from this. Now tiaa have learnt a little about
frames and dialogs let us begin to create a saamgkcation.

Sample Application Part 1 — The outline

Starting with this chapter we are going to desigd luild an application. This will be
based on the previous sample program the HTML editowever this will add many

features that will make it a useful program. A saghot of the completed program is
shown below.

® Simple HTML Editor
File Edit Help

M & & 0 4 Heading_l V

| Combined HTML Preview | presvicw

Simple HTML Editor

Thiz is a sample HTML editor ta display the abilities of wxDew-C++

(Bl ] ] [l bl
|| <H1 ALIGN="center" Simple HTML Editor</H1 > <ER > A
|| <BR= I

|| This is a sample HTML editor to display the abilities of wxDev-C++<BR = [
<BR.=

DD nNEEa

Figure 8.45 — The completed HTML editor.

In this chapter we will created the frames andadjalwe will need for the program. In
chapter 10 we will look at the various component®er-C++ makes available for us to
use. We will end the chapter by adding the varmmponents needed to make this
program look like the about figure. In chapter 14 will look at how and where to add
code to make it all work. Then in chapter 12 wd woinsider various points on how
make it a polished professional program.



Before we start you will need to download and ith$kee Tangolmages.devpak from the
Bonus download sectioof the sourceforge project site.

Without anymore ado let us start creating the fiarifée are doing to create 1 extra
frame and 4 dialogs. Instead of holding your hdhtha way through | am going to tell
you what creation and design time options you mekd to set for each frame/dialog. If
you run into trouble creating these the completathés and dialogs are contained in the
downloadable source code that accompanies the bbely. are located in the Chapter 8
folder.

Start a new wxFrame application.

Set the project name to ‘HTMLEdit’

Save the project in a new folder called ‘HTMLEdit’
Set the frame properties according to the followatge

Creation Properties
Class Name HTMLEditfrm

File Name HTMLEditFrm
Title Simple HTML Editor
Author Put your name here

Window Style Use Caption, Resize Border, System Menu,
No Parent, Min Button, Max Button, Close

Button
Design time properties
Height 402
Width 553
Icon Use internet-web-browser16x16.png from

the tango icons installed from the
Tangolmages devpak into Dev-Cpp/Images

For this application we will have a splash scré&#e.will use a standard frame for this
purpose.

Create a new wxFrame
Select yes to add to current project
Then set the properties according to the followadge

Creation Properties

Class Name Splashfrm

File Name SplashFrm

Title Splash Form

Author Put your name here
Window Style Stay On Top, No Parent

Design time properties




Height 164

Width 220

Frame Style WxSTAY_ON_TOP,
WXDIALOG_NO_PARENT,
WXFRAME_NO_TASKBAR,
wxFRAME_SHAPED

Now we need to create our first dialog. We willusgng this as an about box.

Create a new wxDialog
Select yes to add to current project
Then set the properties according to the followadge

Creation Properties
Class Name AboutBoxDlg

File Name AboutBoxDlg
Title About Simple HTML
Author Put your name here

Window Style Use Caption, System Menu, No Parent,
Close Button

Design time properties

Height 284

Width 265

The second dialog will be used to create tablé$TiNIL.
Create a new wxDialog

Select yes to add to current project
Then set the properties according to the followadge

Creation Properties

Class Name CreateTableDlIg

File Name CreateTableDlg

Title Create Table

Author Put your name here

Window Style Use Caption, System Menu, No Parent,
Close Button, Minimize Button

Design time properties

Height 308
Width 236
Icon Use internet-web-browser16x16.png from

the tango icons installed from the
Tangolmages devpak into Dev-Cpp/Images




Our next dialog will be used to insert images ite HTML.
Create a new wxDialog

Select yes to add to current project
Then set the properties according to the followadge

Creation Properties

Class Name InsertimageDlg

File Name InsertimageDlg

Title Insert Image

Author Put your name here

Window Style Use Caption, System Menu, No Parent,
Close Button, Minimize Button

Design time properties

Height 224
Width 238
Icon Use internet-web-browser16x16.png from

the tango icons installed from the
Tangolmages devpak into Dev-Cpp/Images

Our final dialog will be used for adding hyperlinkso the HTML document.
Create a new wxDialog

Select yes to add to current project
Then set the properties according to the followadge

Creation Properties

Class Name InsertHyperlinkDIg
File Name InsertHyperlinkDIg
Title Insert Hyperlink
Author Put your name here

Window Style Use Caption, System Menu, No Parent,
Close Button, Minimize Button

Design time properties

Height 154
Width 373
Icon Use applications-internet16x16.png from

the tango icons installed from the
Tangolmages devpak into Dev-Cpp/Images

That concludes this chapter if you wish you carspreF9> to compile and run the
program, but be warned it will look very boringtlis stage. Make sure you save the
project before closing it. In the next chapter wk start adding controls. By the end of
the main chapter you will still only see the maianfie, but it will be a whole lot more
exciting.



Chapter 9 — The Component Palette

Introduction

The component palette is divided into several sastSizers, Controls, Window,
Toolbar, Menu, Dialogs, System, MMedia, Unofficiedd All. ‘All' unsurprisingly
contains all the available controls. The otheramiprovide a means of making it easier
to locate specific controls.

In this chapter we will consider each of the paleih turn and discuss the controls they
contain. The chapter will end by adding to the sempplication we began building in
the last chapter.

Adding Components to a Frame or Dialog
The components are displayed in the palette onghéhand side of the IDE.

&l v
k  Selector

BoxSizer

StaticB onSizer

GridSizer

FlesGridSizer
A StaticTest

Buttan

BitrmapButtan

ToggleButtan

Figure 9.1 — The component palette

To place a component on a frame you first neeelecsit from the palette by clicking
on it. It will be highlighted blue to show it istace.

IETH| Button

Figure 9.2 — A selected component

Next click on the designer form to drop the compune



F‘

.l..._r,.

Figure 9.3 — The selected component added to the fo

Some components have the ability to contain otherponents. The panel is an example
of this. To add a component into a container corepbgou first need to select the
container. Do this by clicking on it, it will bedtlighted with 8 small rectangles. Then
select the component you wish to add from the fmaldlow click on the container to
place this component inside.

Figure 9.4 — A button placed within a panel

What if you select a component from the palettenigtake and want to change your
mind? You can either select a different componemtiok on the selector option which
appears at the top of every palette. This will teetehe component.

k. Selector
Figure 9.5 — The selector option

Altering Components

Just like frames there are two ways to alter coreptsifrom within wxDev-C++, one is
by direct manipulation; the other is by changinggarties.

Direct Manipulation Of Components

To alter components via direct manipulation youdheselect them. This is achieved by
clicking over the component with the mouse. Wheomponent is selected it shows 8
dark resizing squares on its edges.
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Figure 9.6 — Figure showing WxMemo1l as selectedyio?2 as unselected

If you hover over these resizing squares the mpuos#ger will change once it does so
you can press and hold the left mouse button. Mpthe mouse will now resize the
component. While resizing the component in this meaithe resizing rectangles will be
replaced with a red border and a small tooltip eflpear to tell you the current width and
height of the control.

"™ Project1

whdemal Wwistd emod
83 x 89

Figure 9.7 — Red resizing border and tooltip shgvaarrent width and height

It is possible to select more than one componeattiae to do this hold down the shift
key while clicking on each component you want teste When more than one
component is selected the 8 resizing rectangleseptaced with 4 light grey selection
rectangles. These indicate that the selected derdam not be resized but can be moved.
All the selected controls will be moved by the sameunt.

"™ Project1 E|_

whdemol whdemod

Figure 9.8 — Multiple selected components

To move a component press and hold the left mougerbwhile the pointer is over the
component itself. You can then drag the comporeatriew position.

Alignment of controls can be tricky. Interfacesden look messy if the controls are all
misaligned.
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Figure 9.9 — Misaligned controls resulting in a syesiterface

wxDev-C++ designer has a number of options to gelpwith aligning controls. These
are based around the grid of little black dots gan see on the background of the design
form. To make the most of this grid you need togtip the context menu by right
clicking on the frame designer.

The Designer Form Context Menu

Cut Ctrl-edalt+34
Copy Chrl+alt+C
Paste Chl+é b+
Delete Ctrl+Del

Change Creation Order
Wiew Contral [0z

Select Parent
Align *

Wiew Designer Options

Figure 9.10 — The design form context menu

The options we will consider here are Align andwigesigner Options. The first of
these is the Align option. The hovering over thenmigem produces a sub menu like the
following.

Horizontal *

Yertical

Figure 9.11 — Align menu

If you select the option To Grid all selected com@ats will be moved to the nearest
horizontal and vertical gridline. This has limitese. If you have several components
selected then the other two options Horizontal dedical are of more use.
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Yiew Designer Options | Horizantal | Toleft
Wertical ¥ To Center
To Right

Figure 9.12 — The horizontal align menu

Choosing the option To Left will align all controlgth the leftmost of the selected
controls. The To Right will do the opposite andTenter will align all controls to the
same center point.

The Vertical menu works in the same manner andhesptions To Top, To Center and
To Bottom.

The following picture is the result of aligning éggair of buttons and edit boxes with
Align|Vertical|To Top. Then aligning all the butswith Align|Horizontal|To Right and
all edit boxes with Align|Horizontal|To Left.

"™ Project1 [;JI: 3
o

e

Figure 9.13 — A slightly neater interface aftemgsihe align options.

To customise the design grid choose the menu optiew Designer Options. The
following dialog will appear.
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Form Designer Options

Designer Options | Code Generation Dptions

Form Options
Vigible

% coardinate grid interval: |8

4 43

Y coardinate grid interval: | &

[15nap ta grid

Hints
Control
Size
fove
Inzert

| JEIK ” anncell ’ ?ﬂelp ]

Figure 9.14 — The form designer options

The options available via this dialog allow youwatter the grid spacing, turn the grid on
and off and enable snapping to the grid. The smgppption can be very useful and the
controls will automatically jump to the nearestigobints and make it easier to align
controls.

The Other Context Menu Options

The first four options are pretty obvious they aapy or delete the selected components,
paste previously cut or copied components.

The Change Creation Order first brings up a wardiagpg.

Confirm

&l Designer related Files will be saved before proceeding,

Do wow wank to continue 7

Figure 9.15 — Save before altering creation ordsnimg

If you select yes then the following dialog is déesged



Creation Order

3

WwieE dit]
“wiuButton
wWiaEdit2
“wiuButton 2
wWeEditd
“wiwButton3

[#] (=]

Refresh “ Cloze |

Figure 9.16 — Creation order dialog

This dialog allows you to alter the order your cols are created. If you check the
CreateGUIControls() function in the correspondicyp. file you will see that the controls
are created in the same order as you arrange thémsidialog. This allows you to set
the order in which the controls are traversed tsed AB key at runtime.

The option View Control IDs displays a dialog bokieh lists all the components on the
form along with their ID number, ID name and Cohiame.

Control IDs E'
D I Hame Cantral M ame
1001 D _w=BUTTOM B uttamn
1002 ID_w=BUTTOMZ "WrButtan2
1003 ID_wW=BUTTOM3 "B uttar3
1004 ID_w=EDIT1 wnE dit]
1005 ID_w=EDIT2 WwihnE dit?
1006 ID_wi=EDIT3 WiwE dit3

Hide 1Dz with a walue of 0 Cloze

Figure 9.17 — List of controls and IDs

The next option is Select Parent, some componami®cly be contained by other
controls, others such as wxPanel can act as aigent®ccasionally you may wish to



change the parent or container object for a cedamponent. If you right click on it and
choose Select Parent then you will get a list afsfide parents.

Cut Ctrl-edlt+34
Copy Chrl+a+C
Pazte Chil+a b+
Delete Ctrl+Del

Change Creation Order

Wiew Control IDg

| Select Parent WiuPane

=

Yiew Designer Optionz
Figure 9.18 — Option of parents to choose from.

Component Properties

As discussed the other method of altering the corapts is by altering their properties.
Some of these changes will show up in the desigtleers will only be noticed once the
application is compiled.

Before discussing the various components we wgt fook at a few properties that they
all have in common. This means that we can conatntm the unique properties of each
component.

Common Properties
Alignment

This is a sizer related property which affects hibe/control will react to the sizer
that contains it. At present this is designed asmgle choice list. This will be
covered under sizers.

Background color

This property alters the background colour of tbetrol.

WixBukbons

Figure 9.19 — Button with the background colourteegreen
Base class

This is not a property as such. This setting allgas to use a different class
name for the component allowing you to use your axkVidgets derived



components. This is covered in more depth in Pabod't alter this property
unless you know what you are doing.

Border

This is a sizer related property which affects houch padding the control has
between itself and the walls of the sizer that amstit. This will be covered
under sizers.

Borders

This is a sizer related property which works wite Border option. This property
allows you to specify which sides of the controll neceive the padding. This
will be covered under sizers.

Comments

This is a nice feature. Any text entered hereardferred into the source code as a
comment that appears above the control at cretittan This can help you later
when working on a big project to remember the psepaf this control.

F#% This is the text entered a5 3 comment

=

WxButtonl = new wxButton(this, ID WEBUTTOMN1,
Figure 9.20 — The code created by altering the cemiproperty of a wxButton

Enabled

This property affects whether the control will bebled or not at runtime. A
disabled control is greyed out and doesn’t resgonger input.

Figure 9.21 — A wxButton with the enabled propesgy to false.

Font

This option sets the font that will be used by gustrol and controls that are
children of this control.

WaButton?
Figure 9.22 — A wxButton after the font propertysteeen altered
Foreground Colour

This option sets the foreground colour of the aanthis generally affects the
font colouring.



WixButkbonl

Figure 9.23 — A wxButton after the foreground pmbypéas been altered to red

General Style

The general style property contains the stylesappty to all wxWindows
controls.

To access them click on the little cross ‘+’ besitiee property ‘General Style’ in
the Property Inspector. The complete list will dagwn as shown below.

Property Inspector @
WP aneld: wsPanel -
Propertiez | Events
E General Stylez [rMNO_BC
| wxCLIP_CHILDREN alz= [
wrDOUBLE_BORDER Falze
wiHSCROLL Falze
wiO_BORDER True
virtO_FULL_REPAIMT_OM_RESIZE |Falze
wirRAISED_BORDER Falze
wrSIMPLE_BORDER Falze
wrSTATIC_BORDER Falze
wirSIUMEEM_BORDER Falze
wirTAB_TRAVERSAL Falze
wrTRAMSPARENT WwWINDOW Falze
wiSCROLL Falze
witfANTS_CHARS Falze w

Figure 9.24 — The full list of General Style prajpes

All these styles are Boolean values. If the propertset to true the flag will be
added to the list of flags passed to the frame wthisrcreated at runtime. We will
now consider each style in turn.

Flag Name Flag behaviour or style

wxCLIP_CHILDREN This flag removes flicker that is
caused when child controls are
painted.

wxDOUBLE_BORDER Supposedly displays a double border

on Windows and Mac platforms.

Figure 9.25 — wxPanel with double
border set

wxHSCROLL Causes the component to display a
horizontal scrollbar.



wxNO_BORDER

£ *

Figure 9.26 — wxPanel displaying a
horizontal scrollbar.

Causes the component to be drawn
without a border.

Figure 9.27 — wxPanel drawn without
a border

wxNO_FULL_REPAINT_ON_RESIZE This flag is used by default and

WXRAISED_BORDER

WxSIMPLE_BORDER

WxSTATIC_BORDER

WXSUNKEN_BORDER

WXTAB_TRAVERSAL

WXTRANSPARENT_WINDOW

disables fully repainting the
component when it is resized.

Displays a raised border around the
component.

Figure 9.28 — wxPanel drawn with a
raised border

This displays a single line border
around the component.

Figure 9.29 — wxPanel drawn with a
simple border

This displays a single line suiabdr
static components.

Figure 9.30 — wxPanel drawn with a
static border

Displays a sunken frame around the
component.

Figure 9.31 — wxStaticBitmap with
sunken border

This flag enables tab traversaltbis
component.

This flag stops the component
responding to paint events. It is
usually used for child controls which



need to appear transparent.
wxVSCROLL Causes the window to display a
vertical scrollbar.

E

W

Figure 9.32 — Frame displaying a
vertical scrollbar
WXWANTS_CHARS This flag indicates that the window
should generate key events for all
keys, even keys like TAB which are
normally used for navigation.

Height

This property sets to height of the control in fpsxe

WixButbonS

Figure 9.33 — A wxButton with the height properét £ 62
Help Text

?
Hidden

This property affects whether the control will hepdlayed at runtime or not.

Figure 9.34 — A wxButton with the hidden property ®© true

ID_Name

This property assigns a name to a constant vakee tasidentify the frame. This
name is used by the event handling mechanismoftes best to just accept the
pre-generated name. The exception is when yousamg gontrols to carry out
predefined actions. These actions are listed intbp down box.

| ID MName

wirlD_OPEM
vl D_CLOSE
wlD_MHEW
vrlD_SAWE
vrlD_SAVEAS
vl D_REVERT
varl D_E=IT
wirlD LMD b




Figure 9.35 — The list of predefined ID_Names
ID_Value

This property is the value associated with the 1Bné. As mentioned the
ID_Name is a constant that is equal to this valigain it is often best to leave
this alone.

Left
This sets the left position of the control in pel relation to its parent.
Name

This is the name you will use to refer to this amste of the component in your
code. It is good to change this to a memorableusetul name, (See naming
conventions in chapter 11), before you start coddmrce you have attached code
to this control it makes it harder to alter.

Stretch Factor

This is a sizer related property that affects hawcimspace a control is allowed to
take up. This will be covered under sizers.

Tooltip

This property sets the text that will popup whea tfiouse hovers over the control

Figure 9.36 — The tooltip attached to a wxButton

Top
This sets the top position of the control in pixelselation to its parent.

Width

This property sets the width of the control in péxe

HELy

Figure 9.37 — A wxButton with the width propertyt s& 20



In addition to the above properties there are tpreperties that apply mainly to controls
used to display values or accept values from tlee. dsvo of these RHS and LHS
Variables are strictly wxDev-C++ related, the thfdlidator Code is wxWidgets related.
The purpose of these appears below.

LHS Variable
RHS Variable

Validator Code

wxWidgets uses validators for three different ressdhese are to fill or retrieve
the values from controls, to intercept certain ¢s@md finally to provide filtering
on the control. There are two predefined validatasgGenericValidator and
wxTextValidator. In addition to these you can ceeamd use your own validators.

By default wxDev-C++ will use ‘wxDefaultValidatowhich is a NULL value
meaning that no validation will be carried out brstcontrol. To alter the
validator used by wxDev-C++ you need to click oa bHutton [...] which appears
in the box next to the property ‘Validator’

| Walidator alidator =]
Figure 9.38 — The Validator edit button

This will bring up the Validator Editor

X

Validator Editor:

Settings
alidator Type: M one -

Filter Style:

Yalidator YW ariable Mame: [Optional]

Yalidator Command

| \/ 0k ” x Eancel]

Figure 9.39 — The Validator Editor

This has two drop down boxes, Validator Type antdFStyle. The Validator
Type allows the user to choose from wxTextValidatowxGenericValidator.

i T et alidator |

Maone

v T et alidator
wislG enerich alidatar




Figure 9.40 — The Validator Type selector

If you choose wxGenericValidator then the FilteylSwill be disabled, since the
Generic Validator only supports data transfer,vadidation or filtering. For
wxTextValidator it is possible to choose a Filteyl8.

wrFILTER_MUMERIC |

wiFILTER_MOME
wiFILTER_&SCI
wirFILTER _ALPHANUMERIC

wFILTER MUMERIC
wrFILTER_INCLUDE_LIST
wFILTER_EXCLUDE_LIST
wirFILTER_INCLUDE_CHAR_LIST
wrFILTER_EXCLUDE CHAR_LIST

Figure 9.41 — The Filter Style selector

The filter styles are as follows

Filter Name Purpose

WXFILTER_NONE Provides no filtering

WXFILTER_ASCII Only allows ASCII characters to betered

WXFILTER_ALPHANUMERIC Only allows letters and nunmseo be entered

WXFILTER_NUMERIC Only allows numbers to be entered

WXFILTER_INCLUDE_LIST Allows the user to specifyliat of acceptable
strings

WXFILTER_EXCLUDE_LIST Allows the user to specifyliat of non

acceptable strings
WXFILTER_INCLUDE_CHAR_LIST Allows the user to spéca list of acceptable
characters
WXFILTER_EXCLUDE_CHAR_LIST Allows the user to specify a list of non
acceptable characters

For the last four filter styles you will need tgpglly and attach the list of
strings/characters yourself.

The final option is Validator Variable Name. Thalwe is the name of a
wxString. A pointer to this string will be usedgopply the control with values
and in turn will set the string to the controlsual

The last box Validator Command shows the codeishareated by setting these
options and is not something you would need ta ghterself.



The Components

Sizers

The components that raise the most questions argzbrs. They have no counterpart in
traditional windows programming. However you witld similar components in Java
and some other GUI libraries.

Sizers always have a parent control and they agigmied to get larger and smaller when
their parent alters size. At the same time theyaiorother controls or sizers and query
these for their minimal size when they resize. Sizeemselves are non-visible controls.

But what is the benefit of this somewhat awkwardhoe of laying out forms and

dialogs? There are many benefits. The first is dmadlifferent platforms controls are
different sizes. For example GTK uses a larger floah Windows by default. There for a
button on Windows would be too small on GTK. Therefpart of the text might be lost,
or the button might be bigger which will throw owtur carefully arranged dialog. A
second benefit is when the user resizes the fravhat happens now? If you have put all
the controls exactly where you want them, they sidly there and if the frame is made
smaller it could cover them. If it is enlarged #eould be large blank areas on the frame.
Sizers ensure that the controls react to the fra@sieing in predetermined ways.

There are four types of sizer. These are the wxBexSwxStaticBoxSizer, wxGridSizer
and wxFlexGridSizer. Each of these has a partiquigpose and we will discuss these
after we consider the properties that all of tHesee in common.

Common Sizer Properties
Alignment
This property affects how the control is displayathin the sizer. It can have any

combination of the following 8 values (althoughyalfew combinations make
sense e.g. WXALIGN_TOP and wxALIGN_LEFT).

Flag name Purpose

WXALIGN_TOP The control will be aligned to the tedge of the
sizer

WXALIGN_LEFT The control will be aligned to the tefdge of the
sizer

WXALIGN_RIGHT The control will be aligned to theght edge of
the sizer

WXALIGN_BOTTOM The control will be aligned to theotiom edge
of the sizer

WXCENTER The control will be centred horizontallyda

vertically within the sizer
WXCENTER_HORIZONTAL The control will be centred horizontally within
the sizer



WXCENTER_VERTICAL The control will be centred vexdily within the
sizer

WXEXPAND The control will expand to take up all the
available space.

To see how these flags work we will create a nevjept.

Create a new frame project

Call it SizerAlignment

Save it in a new folder called SizerAlignment

Add a resizeable border and maximize button taldfault settings

You should now have a default frame.

Click on the Box Sizer component then click on finame
Change the sizer Alignment property to wxEXPAND
Change the sizer Orientation property to wxVertical
Change the sizer Stretch Factor property to 1

We now need to add another box sizer to this one.

Select the box sizer you have already added

Now select another box sizer from the componerdtfsl
Click on the existing box sizer to place it

Alter the properties to be the same as the exisiirey

Finally we want a third box sizer

Add the third box sizer the same way as the last on
Set the properties to the same values except tienttion set this to
wxHorizontal

Now we need to add some controls for the sizerdkwvith

Add 4 button controls to the second sizer

Add 4 button controls to the third sizer

Resize the frame so you can see all the buttons

Set the Alignment property for WxButtonl to wxALIGNEFT
Set the Alignment property for WxButton2 to wxALIGRIGHT
Set the Alignment property for WxButton3 to
WXALIGN_CENTER_HORIZONTAL

Set the Alignment property for WxButton4 to wxEXPEN

Set the Alignment property for WxButton5 to wxALIGNOP
Set the Alignment property for WxButton6 to
WXALIGN_CENTER_VERTICAL

Set the Alignment property for WxButton7 to wxALIGBOTTOM



Set the Alignment property for WxButton8 to wxCENRE

You should now have something that resembles this.

"™ SizerAlignment |:|
WikBution
WieButton2
WikBution3

wWirButtond

[ WxB utkonS ] [ WiB LttonE ] [ WixButtons ] [ WiB Lttond ]‘

Figure 9.42 — The SizerAlignment project in desigw
Press <F9> to compile and run the project

The result of running the project should be sonmgtlaipproaching this

M Sizersliznment |:| |E| |X|

WixButbonS

WixButbong WixButbons
WxButbony?
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Figure 9.43 — The SizerAlignment project at runtime

The first thing you will realise is that the reslaibks nothing like the project at
design time. This is one of the areas that wxDew@+especially weak in. The
sizers look nothing like the end result. The sizgescoloured in design view, but
transparent at runtime. They don’t resize the comepts at design time either.

But enough of picking on wxDev-C++. Play aroundhatite sample. Try resizing
the frame, you will notice that the buttons movearding to the rules the flags
set up. You will also notice that you cannot mdieframe smaller than a certain
size. As we go on hopefully you will realise theseavith which sizers can help
layout your frames and dialogs.

This is a sizer related property which affects hmouch padding the child of the
sizer has between the walls of the sizer that @asias This can be seen
especially clearly around the expanded buttonenpitevious example.

L —

WixButbond

Borders

- 1
Figure 9.44 — Expanded button showing padding.

If you look under the properties for the button yaill see that it has a border
padding of 5. This is apparent by the spacing betweand the walls of the
frame. You may think that the spacing looks likerenthan 5 pixels each side and
you would be correct. For the sizers also haverddymf 5 pixels.

This property is closely related to the Border @ntyp The Border property
specifies the thickness of the border. The Borgesperty is a set of flags which
specify which side of the control receive this mrdVore than one flag can be
set at a time, for example wxTop and wxBOTTOM td gze top and bottom but
not the sides.

Flag name Purpose

WXALL All sides receive padding

wxBOTTOM The bottom side of the control receivedgiag
WXLEFT The left side of the control receives paddin
WXRIGHT The right side of the control receives padd
wxTOP The top of the control receives padding

| leave it to you to play around with the previaasnple to see the effect of
border padding.



Stretch Factor

This property only affects controls in wxBoxSizeYau may have noticed that
controls in the sample application were aligneth&ir parent sizers orientation.
Thus Button4 aligned horizontally. The Stretch Baetters how they should
react to enlargement in the other dimension. Thet@t Factor is a proportional
setting. If it is zero the controls will be unaffed in the other dimension. If it is
above zero then the number is taken as a propofmmrexample if you have two
buttons in a sizer with a stretch factor of 1 thesy will expand to take half the
free space each.

To test this change the previous example so th#bimi3 and 5 have a stretch
factor of 1 and button 4 has a stretch factor d@w play with the compiled
frame. You should see that Button5 stretches ltthil cell it is in. Button4
stretches twice as much as Button3.

WixBukbons

WixButbond

WhButbonS

Figure 9.45 — The effect of using Stretch Factors

The Sizers

As previously mentioned there are 4 sizers and Wexamine each one and see how
they differ.

wxBoxSizer
We have pretty much covered the abilities of th®&wxSizer in the last section. Box

sizers are designed to layout their children in dingension, either horizontally or
vertically. For more complex layout they can becplhinside one another.

B Box Sizer l:| [EJ lz|

WixButkonl
WixButbonz

WixBukbons

Figure 9.46 — A horizontal wxBoxSizer with diffetgnaligned children




wxStaticBoxSizer

The wxStaticBoxSizer is the same as the box sizibrthve exception that it draws a
static box around the child controls. It has onditamhal property Caption. You will
notice that the form designer doesn’t handle tlasvidrg of the static box sizer very well.

Caption

The caption property sets a caption in the tofhefstatic box to explain its
purpose.

B Box Sizer E] |EJ @

Wi Butbonz
WixButbonl

Figure 9.47 — A wxStaticBoxSizer with caption ariffiedently aligned children

wxGridSizer
The grid sizers are two dimensional containers. Wk@ridSizer gives all controls the
same size container, the size of which is set byrimimal size of the largest control. It
is suited for when you have many controls that wbat laid out in a regular fashion.
Since its purpose differs from box sizers it hasaegroperties.
Column Spacing

This sets the gap between the columns in the sizers
Columns

This sets the number of columns the grid contains

Height

Ignore this property, sizers do not have a heigbperty
Left

Ignore this property, sizers do not have a lefbperty
Row Spacing

This sets the gap between the rows in the sizers



Rows

This sets the number of rows the grid contains
Width

Ignore this property, sizers do not have a widthpprty
Top

Ignore this property, sizers do not have a top @riyp

B Things to do

Figure 9.48 — The wxGridSizer with left aligned tots

wxFlexGridSizer

The wxFlexGridSizer is like the grid sizer. Howetee flex grid sizer does not specify
that each cell must be the same size. Insteadasdlobn one row must be the same size

and each cell in a column must be the same siz=fl&k grid sizer has the same
properties as the grid sizer.

B Flex grid sizer |:|E”E|
|

WheMemol

Figure 9.49 — The wxFlexGridSizer with differertesil cells

This concludes our discussion on sizers. Thereiern the topic which can be found in
the wxWidgets help manual under sizers and théaosesizers overview. There is also a
handy guide available &attp://neume.sourceforge.net/sizerdenvié will be using sizers
in our demonstration application at the end of thiapter.




Controls

The Controls palette in wxDev-C++ contains a raghsgprtment of common controls.
For convenience | am going to break them down4ngooups. Text controls, Buttons,
Choices and the rest. | will start with the texhtols.

Text Controls

| have grouped all the controls that are used ifpldying text together in this section.
Static Text

A wxStaticText control is designed when you wandigplay one or more lines of text.

Figure 9.50 — A wxStaticText control

The Static Text control has these unique properties

Label
This is the text that appears on the text control.
Label Style
This control uses the following flags to definestgle
Flag Name Purpose
WXALIGN_CENTER This aligns the text to the centétloe control
WXALIGN_LEFT This aligns the text to the left dfe control
WXALIGN_RIGHT This aligns the text to the right thfe control
wxST_NO_AUTORESIZE This stops the control resizing its to fit its cemis
Edit

The Edit control is a wxTextCtrl with the Multilingag set to false. It allows users to
display or edit a single line of text.

tifxEdity |
Figure 9.51 — A wxTextCtrl with multiline style stet false

The Edit control has these unique properties.

Edit Style



This control uses the following flags to definestgle

Flag Name

Purpose

WXTE_AUTO_URL
WXTE_BESTWRAP
WXTE_CAPITALIZE
WXTE_CENTRE
wxTE_CHARWRAP
wWXTE_DONTWRAP

WXTE_LEFT
WXTE_MULTILINE

WXTE_NOHIDESEL

WXTE_PASSWORD

Highlights URLs and sends URL eventsen the
mouse is over them.

Causes the text in the control topnatword or
other character boundaries.

Causes the first letter to be capged.

Text in this control will be centered.

Wrap lines that are too long to bewsh entirely.
Don’t wrap at all, show a horizonsarollbar
instead.

Text in this control will be left justdd.
This flag allows the controls to slhomultiple lines
of text.

This flag causes the selected texid displayed
even when the control loses focus.

If this flag is set all text will slvaip as asterisks

Y

wxTE_PROCESS_ENTERSetting this flag means that an Enter event will be

WXTE_PROCESS_TAB

WXTE_READONLY

triggered when the Enter key is pressed, otherwise

the Enter key event will be used internally.
Normally the TAB key is used tamge the focus

from the current control to another control. This

flag alters that behaviour and sends a TAB event to

this control.

This flag prevents users from editithg@ contents

of this control.

WXTE_RICH Uses the Rich Edit control under windows.
WXTE_RICH2 Uses the Rich Edit control version ZBarnder
windows.
WXTE_RIGHT Text in this control will be right jusied.
MaxLength

Sets the maximum number of characters that camteeesl into this control. Causes an
event to be triggered if the user tries to enterentban this. It adds a line like the
following in theCreateGUIControls() function.

WxMemo3->SetMaxLength(20);

Text

This allows you to set a line of text that will &ap in the control, by default this

is the controls name.

Memo



The Memo control is exactly the same control asgthi¢ control. The only difference is
that the MultiLine property is set to true.

WhxMemal

Figure 9.52 — A wxTextCtrl with multiline style skt true
The Edit control has these unique properties.
Edit Style
These are the same options as for the Edit Cosseel Edit for the meanings.

Load From File

This property brings up a file selection dialogtmose the file to display in the
memo. Adds a line like the following in tii&reateGUIControls() function.

WxMemo3->LoadFile("C:/Dev-Cpp/copying.txt");

Care needs to be taken since this adds an abgaltiteso the file needs to be in
the same place on the users system.

Maximum Length

This has the same meaning as the Edit Controls Etagth property, see Edit for
the meaning.

Strings
This option brings up a dialog that allows you mbee the text that will appear in

the control at runtime. However if you have alrealigsen to load from file any
alterations you make here will be overridden.
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Figure 9.53 — The String Editor

The String Editor is used for a number of contrdlse gotcha with the memo
control is that if you enter several lines of tehén compile the program you will
see all the text jumbled together. The reasonhigris that the Editor doesn’t add
the new lines into the resulting string. You neegut the \n’ for yourself.

String list Editor

5 Lines

Thiz iz the first ingsn
Matice | need to add the'n

line break. marker for yzelfhn

Figure 9.54 — The String Editor showing manualeofrline breaks

Rich Text Ctrl

The wxRichTextCtrl is a rich text control (meanithgt it can show different styles of
text and images at the same time). It is built gsixWidgets and not relying on the
underlying native controls.

What can you do wath thes thing? @ W
can change text colour, hice thas red kat. Ay
bhae bat. Manwally wou can make things bo

Figure 9.55 — The wxRichTextCtrl

The Rich Text control has these unique properties.



Load From File

This property is the same as the one for the wJektSee Memo for more
details.

Maximum Length

This property is the same as the one for wxTextSek Edit for more details.

RichText Style

This control uses the following flags to definestgle

Flag Name Purpose

WXRE_MULTILINE Setting this flag allows you to useore than one line of
text.

WXRE_READONLY Setting this flag prevents the useni editing the
contents.

Strings

This property has the same meaning as for the Mantrol. See Memo for more
details.

Styled Text Ctrl

The wxStyledTextCtrl is a wrapper around the Siantiontrol. It provides many
powerful features for writing text editors, suchliae humbering, source code
colourization, and much more. Support for this calrit at present very limited in
wxDev-C++.

1 <l-- Created us:
2 http:~rskis
3 <l -- Copyright
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5 < THEME

6 autho:
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g
Figure 9.56 — The wxStyledTextCtrl

The Styled Text control has these unique properties

Load From File

This property has the same meaning as the MemoatoSee Memo for more
details.



Strings

This property has the same meaning as the MemoatoSee Memo for more
details.

Hyper Link Ctrl

The wxHyperlinkCtrl is similar to the static texdarrol, except it displays a hyperlink.
You are able to specify the URL it points to, thettit contains and how it reacts to the
mouse.

bixHyperLinkCiri1 |
Figure 9.57 — The wxHyperlinkCtrl

Hover Color

This option sets the colour of the text when theisgohovers over it.
HyperLink Style

This control uses the following flags to definestgle

Flag Name Purpose

wxHL_CONTEXTMENU Pops up a context menu that allows
the user to copy the url (not the label)
to the clipboard

Label
This option sets the text that will be shown ond¢bastrol.
Normal Color

This sets the colour of the controls text befoltea$ been clicked and while the
mouse is not interacting with it.

Visited Color

This sets the colour of the controls text aftdras been clicked upon.

Wx_URL

This property is a string that sets the URL thatdbntrol points to.

Buttons




Button

The wxButton is one of the basic elements of a Giulsually displays text describing its
purpose.

Figure 9.58 — The Button control

Button Styles
This control uses the following flags to definestgle

Flag Name Purpose
wxBU_BOTTOM  Aligns the label to the bottom of thetton
wxBU_EXACTFIT Creates a button that is as smalbassible

wxBU_LEFT Aligns the label to the left of the butto
wxBU_RIGHT Aligns the label to the right of the ban
wxBU TOP Aligns the label to the top of the button

Default

Sets this button to be the one with the focus winelfans it will be pressed when
the Enter key is pressed.

Label
This property sets the text that will be displagadthe button.
Bitmap Button
A bitmap button is a button that displays a bitrttaat usually shows its purpose.

Figure 9.59 — The wxBitmapButton control

Bitmap

This option sets the bitmap that is displayed enlthitton. This bitmap is used for
all the button states.

Button Styles
This control uses the following flags to definestgle

Flag Name Purpose




wxBU_AUTODRAW If this flag is set the button willebdrawn as flat style

wxBU_BOTTOM Aligns the bitmap label to the bottorhtbe button
wxBU_LEFT Aligns the bitmap label to the left ofetibutton
wxBU_RIGHT Aligns the bitmap label to the rightthie button
wxBU_TOP Aligns the bitmap label to the top of thdton

Default

This property is the same as the Default valugHerButton. See Button for more
details.

Toggle Button

The wxToggleButton is a button that stays depresseeé clicked.

Figure 9.60 — The wxToggleButton in unpressed ardged state
The Toggle Button has no extra properties.
Spin Button

The wxSpinButton has two arrow buttons used toeimant or decrement an integer
value.

Figure 9.61 — The wxSpinButton control

Max

This is an integer value that sets the maximumev#iis control can take.
Min

This is an integer value that sets the minimumedhis control can take.
Orientation

This control uses the following flags to contitsl orientation

Flag Name Purpose
wxSP_HORIZONTAL Sets the controls orientation to horizontal, Arrqwesnt
left and right

wWxSP_VERTICAL Sets the controls orientation to kontal, Arrows point




up and down

Spin Button Style

This control uses the following flags to definestgle

Flag Name Purpose
wxSP_ARROW_KEYS User can use the arrow keys to alter the values
wxSP_WRAP The controls value will wrap if it excedth maximum

or minimum values

Choices

CheckBox

The wxCheckBox control is a control that can dig@a on or off state. Optionally it can
have a third or undefined state.

Figure 9.62 — The wxCheckBox control
Caption
This property is a string which defiens the corgtilabel

Checkbox Styles

This control uses the following flags to definestgle

Flag Name Purpose

WXALIGN_RIGHT Puts the text label on the left afe: tcheck box on
the right

WXCHK_2STATE Creates a 2 state check box

WXxCHK_3STATE Creates a 3 state check box

WXxCHK_ALLOW_3RD_ Allows the user to set the check box to the third
STATE_FOR_USER state, otherwise it must be done within code

Checked

This is property has a true or false value whiclings if the control is created
already checked.

Choice



The wxChoice control presents the user with a dimpn box from which they can select
a string.

|W:-:Ehu:uiu:n32 w |

Figure 9.63 — The wxChoice control

Index

This is the index of the currently selected itetne humbering starts with the first
item numbered O.

Items

This property brings up the string editor to allpew to set the string items
contained by this control. Unlike the memo conyr@li don’t need to add new
line markers to the end of the strings. Each Im#he string editor will become a
separate item in the Choice Box.

Radio Button

A wxRadioButton is usually a round control that @mein groups. Only one button of the
group can be selected at a time. If a new butteelscted the previously selected button
is deselected.

The first radio button in a group is marked witk thixRB_GROUP flag. Thereafter
every radio button belongs to the same group antkher radio button is placed marked
with the wxRB_GROUP flag.

Figure 9.64 — The wxRadioButton control
Caption

This property is the same as the Caption propar@hieckBox. See CheckBox for
more details.

Checked

This property is the same as the Checked prope@heckBox. See CheckBox
for more details.

Radio Button Style
This control uses the following flags to definestgle

Flag Name Purpose
wxRB_GROUP Marks this button as part of a group
wWxRB_SINGLE Marks this button as not being paraafroup




Combo Box

The wxComboBox is a more powerful version of theGhiwice. It combines a text
control with a list control and allows users toestlone item out of a list. All items in the
combo box are numbered starting from zero.

| Wi ComboBox 1 L
Figure 9.65 — The wxComboBox control

Combobox Style
This control uses the following flags to definestgle

Flag Name Purpose
wxCB_DROPDOWN The list of choices are displayed idrop down box
wxCB_READONLY Only the choices in the drop dowrt k&in be

selected
wxCB_SIMPLE The list of choices is permanently thyed
wxCB_SORT The choices are sorted into alphabeticidr

Edit Style

The combo box control comes with a list of editesty The only one that has any
effect is wxTE_PROCESS_ENTER and this means the senthe flag with the
same name in the edit control. See Edit for motailde

Items

This property has the same meaning as the oneichihice control. See Choice
for more details.

Text
This property is a string value that sets the tisplayed in the combo box. If the
flag wxCB_READONLY is set to true, then this stringist appear in the ltems
list otherwise it will be ignored.

List Box

A wxListBox is used in a similar way to a wxChoizewxCombo, in that it allows a user
to choose from a list of items. The main differergthat the contents are always
displayed. It is also possible to design it so thatuser can select multiple items.
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Figure 9.66 — The wxListBox control

Listbox Style

This control uses the following flags to definestgle

Flag Name Purpose

wxLB_ALWAYS_SB Always show a vertical scroll bar

wxLB HSCROLL Create hortizontal scroll bar when tomtents are too
wide

wxLB_NEEDED_SB  Only show a vertical scroll bar wredhthe contents
can not be seen
wxLB_SORT The items are sorted into alphabeticdeor

Selection Mode
This control uses the following flags to definestdection style

Flag Name Purpose

wxLB_SINGLE Creates a single selection list

wxLB_MULTIPLE Creates a multiple selection list, @re the user can
toggle contents between selection states

wxLB_EXTENDED Creates the extended multiple setectist, user can
select multiple items while holding down the Sty

Strings

This has the same meaning as for the Choice coseel Choice for more details.
List Ctrl
The wxListCtrl is a powerful control which allowswy to display lists in several different
manners. This can be a multi column list, a rep@v, an icon view or a small icon

view. List Controls are used in applications sudiadows Explorer which allow the
user to view the files within a folder in differentiys.

Zoll Zolz [l




Figure 9.67 — The wxListCtrl control

Columns

The Columns property opens a dialog to enable g@add columns to the ListCtrl.

Listcontrol Columns Editor

Frewview
First Sec... Lazt
Colurmms Column Properties
First i _ _
Second Add Alignment: - Left Justify .

Delete aptior; | Last

Wwidth; (100
[ ' 0K ” X Eancel]

Figure 9.68 — The ListControl Column Editor

To use this editor you need to use the Column Ptiegesection.

Alignment

This gives you the options to set the justificationthe column.

Alignment Purpose
Left Justify Sets the text alignment to the left
Center Sets the text alignment to the center

Right Justify | Sets the text alignment to the right
Caption
This string property sets the caption for new calum
Width

This integer property sets the width of the column

Adding a New Column



Once you have set the properties for the new colymn click the [Add] button to add
the column to the control. This will be shown i fbreview.

Deleting an Existing Column

To delete a column you have previously createccshe column by its caption in the
box under the caption Columns.

Rearranging an Existing Column

To re-order previously created columns select thenon you wish to move by clicking
on the corresponding caption in the box under #pticn Columns.

At present there is no way to alter the propewiesn existing column, instead you need
to delete and recreate it.

Items
At present the Items property is unused.
Listview Style

This control uses the following flags to definestgle

Flag Name Purpose

wxLC_ALIGN _LEFT Icons align to the left

wxLC_ALIGN_TOP Icons align to the top

wxLC_AUTOARRANGE Icons arrange themselves

wxLC_EDIT_LABELS Labels are user editable

wxLC_HRULES Draws light horizontal lines betweenveowhen
wxLC_REPORT is set

wxLC_NO_HEADER If the flag wxLC_REPORT is set, then

column headers will be shown
wxLC_NO_SORT_HEADER  Prevents the header actinglagtan
wxLC_SINGLE_SEL Only single items can be selectifault is
multiple selection
wxLC_SORT_ASCENDING Sort in ascending order (needsmparison
callback setting using the Sortltems() method
wxLC_SORT_DESCENDING Sort in descending order (seeedomparison
callback setting using the Sortltems() method
wxLC_VRULES Draws light vertical lines between rowken
wxLC_REPORT is set

Listview View

This control uses the following flags to definevtsw style



Flag Name Purpose

wxLC_ICON Items are viewed as large icons with opal labels

wxLC_SMALL_ICON Items are viewed as small iconsiwitptional labels

wxLC_LIST Multi-column view with optional icons

wxLC_REPORT Single or multi-column view with optirheaders for
the columns

wxLC_ VIRTUAL Can only be used with wxLC_REPORT the

application provides the text on demand, used dgeh
amounts of data

Radio Box

The wxRadioBox is designed to display a group ofattyiexclusive options surrounded
with a static border and an optional caption.

Figure 9.69 — The wxRadioBox control
Caption

This string property defines the label that appeatke static border.
Items

This property has the same meaning as for the €lwantrol. See Choice for
more details.

Major Dimension

Depending on the flag setting in Radiobox Styls 8@tting specifies the
maximum number of rows or columns in a 2 dimendianay. See Radiobox
Style for more details.

Radiobox Style

This control uses the following mutually exclusileggs to define its style

Flag Name Purpose

wWxRA_SPECIFY_COLS If this setting is chosen thea kajor Dimension
property will specify the maximum number of
columns



wWxRA_SPECIFY_ROWS If this setting is chosen them Mmajor Dimension
property will specify the maximum number of rows

Selected Button

This property calls the wxRadioBox function Set§atm to set the currently
selected button.

Date Picker Citrl
The wxDatePickerCtrl is a simple control that alkothie user to set a date. This can be

achieved by direct editing or via a popup windoweteding on whichflags are set at
creation time.

29/12/2006 v
Figure 9.70 — The wxDatePickerCtrl control

Date
This allows you to set the date and time that belldisplayed by default.
Picker Style

This control uses the following flags to definestgle

Flag Name Purpose

wxDP_ALLOWNONE Allows the user to enter any dategr an invalid
one

wxDP_DEFAULT Creates an edit style to suit thefolah (Spin
buttons under Windows, drop down on other
platforms)

wxDP_DROPDOWN Creates a month calendar drop down

wxDP_SHOWCENTURY Forces the century to be shownetise the date
is displayed in a format that suits the system

wxDP_SPIN Don’t show drop down calendar, edit usirgpin
button instead

Check List Box

The wxCheckListBox works just like a standard hiek with the difference that the
contents can be checked and unchecked.

Item 1
Item 2
Item 3




Figure 9.71 — The wxCheckListBox control

Items
This has the same meaning as for the Choice coseel Choice for more details.
Listbox Style

This control uses the following flags to definestgle

Flag Name Purpose

wxLB_ALWAYS_SB Always show a vertical scroll bar

wxLB HSCROLL Create hortizontal scroll bar when tontents are too
wide

wxLB_NEEDED_SB  Only show a vertical scroll bar wredhthe contents
can not be seen
wxLB_ SORT The items are sorted into alphabeticdeor

Selection Mode

This control uses the following flags to definestdection style

Flag Name Purpose

wxLB_SINGLE Creates a single selection list

wxLB_MULTIPLE  Creates a multiple selection list, @rde the user can
toggle contents between selection states

wxLB_EXTENDED Creates the extended multiple setectist, user can
select multiple items while holding down the Shigly

Spin Citrl

A wxSpinCtrl is a combination of a text control amdpin button control. It allows a user
to alter the value by using the up or down buttons.

0 =

w

Figure 9.72 — The wxSpin control

Edit Style

This control uses the following flags to define thgt control style

Flag Name Purpose

WXTE_AUTO_URL Highlights URLs and sends URL evewtsen the
mouse is over them.

WXTE_BESTWRAP Causes the text in the control topnatword or

other character boundaries.



wxTE_CAPITALIZE Causes the first letter to be capged.

WXTE_CENTRE Text in this control will be centered.

WXTE_CHARWRAP Wrap lines that are too long to bewsh entirely.

WXTE_DONTWRAP Don’t wrap at all, show a horizonsarollbar
instead.

WXTE_LEFT Text in this control will be left justdd.

WXTE_MULTILINE This flag allows the controls to sinomultiple lines
of text.

WXTE_NOHIDESEL This flag causes the selected texid displayed
even when the control loses focus.

WXTE_PASSWORD If this flag is set all text will slvaip as asterisks

3

wWXTE_PROCESS_ENTERSetting this flag means that an Enter event will be
triggered when the Enter key is pressed, otherwise
the Enter key event will be used internally.

WXTE_PROCESS_TAB Normally the TAB key is used tamge the focus
from the current control to another control. This
flag alters that behaviour and sends a TAB event to

this control.

WXxTE_READONLY This flag prevents users from editithg@ contents
of this control.

WXTE_RICH Uses the Rich Edit control under windows.

WXTE_RICH2 Uses the Rich Edit control version Zarnder
windows.

WXTE_RIGHT Text in this control will be right jusied.

Maximum Value

This integer property controls the maximum value dker can enter. If they enter
a higher value the control will only return the rmaMm allowed.

Minimum Value
This integer property controls the minimum valugsar can enter.
Spin Control Style

This control uses the following flags to define #pén button style

Flag Name Purpose
wxSP_ARROW_KEYS User can use the arrow keys to alter the values
wxSP_WRAP The controls value will wrap if it excedth maximum

or minimum values

Owner Drawn Combo Box



The wxOwnerDrawnComboBox is a combo box that allgas to control the way it

looks. For example you could use it to draw an icefore the text. However to use it in
this manner you would need to create a new cotitedlderives from it. This control is
therefore of little use, unless you have a derts@utrol in which case you can change the
base class to use your own variant.

| W OwwnerDrawnCor s
Figure 9.73 — The wxOwnerDrawnComboBox control

Calendar Ctrl

The wxCalendarCtrl allows the user to select a daynth and year.
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Figure 9.74 — The wxCalendarCtrl control

Calendar Style
This control uses the following flags to define tegt control style

Flag Name Purpose

wxCAL_MONDAY_FIRST Sets Monday to be the first
day of the week

wxCAL _NO_MONTH_CHANGE If this option is set the use
will be unable to change the
month

wxCAL _NO_YEAR_CHANGE If this option is set the user
will be unable to change the
year

WXCAL_SEQUENTIAL_MONTH_SELECTION If this option is set the month
year selection is shown in a
compact style

wxCAL_SHOW_HOLIDAYS If this option is set the
holidays will be highlighted
in the control

wXCAL_SHOW_SURROUNDING_WEEKS If this option is dbe
months previous and
following weeks will be




shown
wxCAL_SUNDAY_FIRST Sets Sunday to be the first
day of the week

Selected Date

This property sets the date the calendar contsgtiso by default

The Rest

Tree Ctrl

The wxTreeCltrl is useful for displaying informationa hierarchical manner. The most
common uses for this are the drive and directadg bar in Windows Explorer or the
history bar in a browser. The control allows yoctstomise the appearance of the twist
buttons and wether icons are displayed. Currentlev-C++ has no inbuilt method to
help with displaying icons.

= 1 Files: o
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Figure 9.75 — The wxTreeCtrl control

This control has the following unique properties.

Items

| guess this property should produce an editofltavayou to add a list of items
that will be displayed when the control is creaitpresent this property does
nothing.

Tree Control Styles
This control uses the following flags to define thee control style

Flag Name Purpose

wWXxTR_COLUMN_LINES This flag appears to have been
removed in recent versions of
wxWidgets. The IDE will ignore it
if you try to use it

WXTR_DEFAULT_STYLE Choose the best style for the
current platform




wWxTR_EDIT_LABELS This flag allows the user to ethe
tree control labels at runtime
WXTR_EXTENDED Allow disjoint items to be selected
WXTR_FULL ROW_HIGHLIGHT When item is selected tliiag
ensures the whole row is
highlighted not just the label
WXTR_HAS BUTTONS This flag draws + and — buttons by
each item that contains children
WXTR_HAS VARIABLE_ROW_HEIGHT This flag causes the control to
adjust to different height item

wxTR_HIDE_ROOT This flag causes the root node to
be hidden
WXTR_LINES AT _ROOT Show lines between root items as

long as wxTR_HIDE_ROOT is
true and wxTR_HIDE_LINES is
false

WXTR_MULTIPLE This flag allows the user to select
multiple items

WXTR_NO_BUTTONS Stops buttons from being drawn

WXTR_NO_LINES Stop the vertical lines from being
drawn

WXTR_ROW_LINES This flag causes a contrasting
border to be displayed between
rows

WXTR_SHOW_ROOT_LABEL_ONLY This flag appears to hdeen
removed in recent versions of
wxWidgets. The IDE will ignore it
if you try to use it

WXTR_SINGLE The default this allows only one
item to be selected at a time
WXTR_TWIST_BUTTONS Display twist buttons

Gauge

The wxGauge has two modes of operation. The fisgtlays a gauge which displays the
progress of time or an operation. The second id tesdisplay activity for example
during a long operation that you have no meansezfsuring.
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Figure 9.76 — The wxGauge control

Gauge Styles
This control uses the following flags to define taige style

Flag Name Purpose




wxGA_MARQUEE This flag was created for use withadgh written by
Joel Low. However this flag does not appear in the
standard distribution and should not be used

wxGA_SMOOTH Creates a gauge that updates by ored pixith at a
time

Orientation

This property has one of two values wxGA_VERTICAL o
wxGA_HORIZONTAL this affects the orientation of tigauge.

Range
This integer property sets the maximum value thisgg can display.
Value

This integer property sets the current value disgleby the gauge.

Scroll Bar

The wxScrollbar control provides a scrollbar whegnds events when the user moves it.
It is up to you to catch the events and intergretrt as you wish.

Figure 9.77 — The wxScrollBar control

Orientation

This property has one of two values wxSB_VERTICAL o
wxSB_HORIZONTAL this affects the orientation of therollbar.

Static Box

The wxStaticBox control is designed to logicallpgp components together. It draws a
border around the controls it contains and contaioaption.

Figure 9.78 — The wxStaticBoxI control

Caption



This string property sets the name that will bglaiged within the border of the
control.

Slider

The wxSlider is similar to the Scroll Bar contrtilhas a handle for the user to move to
set the value. It can also be used to display wevekually.

U

Figure 9.79 — The wxSlider control

Max

This integer property sets the maximum value tbrgml can represent.
Min

This integer property sets the minimum value thistol can represent.
Orientation

This property has one of two values wxSL_VERTICAL o
wxSL_HORIZONTAL this affects the orientation of teerollbar.

Selection Style

This control uses the following flags to define Hedection style

Flag Name Purpose
wxSL_SELRANGE This flag allows the user to selecaage on the gauge
wxSL_INVERSE This flag inverts the minimum and nraxim endpoints

on the gauge

Tree Control Styles

This control uses the following flags to define thee control style

Flag Name Purpose

wxSL_AUTOTICKS This flag causes the tick marks to
be shown

wxSL_BOTTOM Displays the ticks on the bottom

wxSL_LABELS Displays minimum, maximum and
value labels

wWxSL_LEFT Displays the ticks on the left and
puts the slider into the upright
position

wxSL_RIGHT Displays the ticks on the right and



puts the slider into the upright
position
wxSL_TOP Displays the ticks on the top

Static Line

The wxStaticLine control exists for the purposeeparating and grouping controls much
in the same way as the wxStaticBox does.

Figure 9.80 — The wxStaticLine control

Orientation

This property has one of two values wxLI_VERTICALwaxLI_HORIZONTAL
this affects the orientation of the scrollbar.

Static Bitmap

The wxStaticBitmap is used to display small pictule has limitations that mean it
cannot be used for large images on certain plagorm

Figure 9.81 — The wxStaticBitmap control

The Static Bitmap control has the following uniqueperty.

Picture

This property allows you to select the image thiditlve displayed in the control.
Clicking on the [...] button displays the followingatbg.
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Figure 9.82 — The picture chooser dialog

Pressing the [Load] button produces an open faéodito allow you to select an
image file. Once you click the [OK] button the inggig converted into an XPM
image and saved in the projects Image folder.

Status Bar
The wxStatusBar control is a narrow bar which aitthe bottom of a frame. It can be

divided into a number of separate fields whichused to display small amounts of
information.

IFieId 1 Field 2
Figure 9.83 — The wxStatusBar control

The Status Bar control has the following uniqueperties.

Fields

Clicking on the [...] button in this property prodscene field editor.
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Figure 9.84 — The statusbar field editor

On the righthand side you can enter a caption mis@ayed in this field as well
as the size of the field. Clicking the [Add] buttcauses the field to be added to
the list of fields on the left. The bottom of thentrol also displays a status bar

with your fields add to it so you can see if theesiare as you want them to be.

There is no provision to edit fields once you hexeated them, but you can
rearrange them using the [Move Up] and [Move Dotwnfons. You can also
delete them with the [Delete] button.

Statusbar Styles
This control uses the following flag to define style

Flag Name Purpose

wxST_SIZEGRIP This flag displays a sizing grip be tighthand side of
the control (Windows 95 only)

Window

This category contains the controls that are usquheents to other controls.
Panel
The wxPanel control derives from wxWindow withodtdang much functionality. It is

generally used as a container for other contrbis.dlso excellent for using as a base
class to derive your own visual controls from.



One point to note is that if you add this to a feaimwxDev-C++ it will expand to fill the
whole of the frame. This is the correct behavidtingé panel is the first or only
component on the frame. However if you already tater controls on the frame it
expand and cover them which is not the correct\debha To avoid this it is advisable to
either add a panel or a sizer as your first compbaoe the frame.

Figure 9.85 — The wxPanel
The Panel control has no extra properties.
Note Book

The wxNotebook is a control to hold multiple windodisplaying one at a time. The
displayed window is selected by clicking on its.tab

WixhoteBookPagel |y 4

Figure 9.86 — The wxNotebook control

The notebook control has the following unique prope
Notebook Styles

This control uses the following flags to define thee control style

Flag Name Purpose

wxNB_BOTTOM This flag causes the tabs to be
displayed on the bottom

wWxNB_FIXEDWIDTH Makes all the tabs the same width
(Windows only)

WXNB_LEFT This flag causes the tabs to be
displayed on the left

WXNB_MULTILINE Tabs are displayed on multiple
lines (Windows only)

wxNB_NOPAGETHEME Draws tabs in a solid colour nst a
a gradient (Windows only)

wWxNB_RIGHT This flag causes the tabs to be

displayed on the right




Note Book Page

A wxNotebook can take any wxWindows as a child pagéev-C++ simplifies the
creation of notebooks by using wxPanel as the dtefautrol to use as a notebook page.
If you wish to use other controls as notebook pageswill need to alter the Base Class
property to match.

To edit the page for example to add new controlsnged to click on the tab for the page
you wish to edit. Then add controls to that page.

W xMokeBookPagel

Figure 9.87 — The note book page
The control has the following unique property.
Label
This string property sets the caption that will @@pon the tab for this page.
Grid

The wxGrid class is designed to work with tabulatad The most common use for this
style of control is in spreadsheet programs sudiasosoft Excel.
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Figure 9.88 — The wxGrid control

The Grid control has the following unique propestie
Column Count

This integer property sets the number of colummgained in the grid.
Column Width

This integer property sets the default width of ¢tbumns in the grid.

Grid Selection



This property uses one of three exclusive flagsotarol

Flag Name Purpose

wxGridSelectCells Clicking on a cell causes that cell to be highleght

wxGridSelectColumns Clicking on a cell causes alllscin that column to
be highlighted

wxGridSelectRows Clicking on a cell causes allgllthe row to be
highlighted

Label Column Width
This integer property sets the width of the coluabels.
Label Row Height
This integer property sets the height of the rovela.
Row Count
This integer property sets the number of rows aoathin the grid.
Row Height
This integer property sets the default height efribws in the grid.
Scrolled Window
The wxScrolledWindow control is a window that hadiant area which can be larger

than the actual size of the window. It this caseilitprovide scrollbars which give you
the control to move the contents of the client area

F_igure 9.89 — A wxScrolledWindow with scrollbarsdontrol its larger client area

The Scrolled Window control has the following uréqoroperty

Scrolled Window Styles



This property has just one flag

Flag Name Purpose
wxRetained This only has meaning on the Motif platform to
speed up refreshing

Html Window

The wxHtmIWindow has the single purpose of allowyog to display simple HTML
documents. It is able to render most HTML documehtsugh it seems to have problems
with tables. It is not suitable for use with embeddcripting languages, CSS or other
advanced web documents.

Release Map

Release St
ntroduction Cof
Chapter 1 Cor
ChaEterE o

Figure 9.90 — The wxHtmIWindow displaying part bétproject site
The Html Window control has the following uniqueoperty
HTML Window Styles

This property has the following flags.

Flag Name Purpose

wxHW_ NO_SELECTION Prevent the user from selectig t

wxHW_SCROLLBAR_AUTO Display scrollbars if the docent is larger
than the window

wxHW_SCROLLBAR_NEVER Never display scrollbars

Splitter Window

The wxSplitterWindow controls two subwindows. lioals these to be resized via a sash
handle between to two.

WixMemol WMemoz|

Figure 9.91 — The Splitter Window control



The Splitter Window control has the following uneyproperties.

Orientation

This property has one of two values wxVERTICAL othtMORIZONTAL this
affects the orientation of the scrollbar.

Sash Position

This integer property gives the initial positiontbé sash. If this value is positive,
it specifies the size of the upper or left paneetheling on orientation. If it is
negative, its absolute value gives the size ofdtwer or right pane. A value of 0
will make both panes the same size. This will deaséomatically as you add
controls to the splitter window, however you caeiait to suit.

Splitter Window Styles

This property has the following flags.

Flag Name Purpose

wxSP_3D Draws 3D border and sash
wxSP_3DBORDER Draws 3D border
wxSP_3DSASH Draws 3D sash
wxSP_BORDER Draws standard border

wxSP_LIVE_UPDATE Resizes child windows when sasimaved,
otherwise just a line is drawn until the sash is

released
wxSP_NO_XP_THEME On Windows XP control assumesXifPdook
wxSP_NO_BORDER Draws no border (the default setting

wxSP_PERMIT_UNSPLIT Always allow the child panes to be unsplit

Toolbar

The Toolbar palette contains all the componentsdha be used with toolbars. The
toolbar is a recognizable part of most GUI applara. For example here is a part of the
toolbar in wxDev-C++.

BE O\
Figure 9.92 — Part of the toolbar in wxDev-C++

To see how the toolbar designer works in wxDev-@#etwill create a sample project
and add a toolbar to it with one each of the corepts



Open wxDev-C++

Select File|[New|Project...

Select wxWidgets Frame

Change Project Name to “ToolbarSample”
Make sure C++ Project is selected

Click the [OK] button

Create a new folder in your projects

Call the folder “ToolbarSample”

Save the project in this folder

On the next dialog check the Resize Border and Blaton
Click the [Create] button

You will now have the usual blank frame.
Change the Component Palette to the Toolbar Pa¥ite will find that most of the
components are already familiar to you from the t@3s palette. We will start by
looking at the Toolbar itself.

Tool Bar

The wxToolbar control can only be used on a wxFraomgrol. In the designer the
toolbar will jump to the top of the form designer.

Figure 9.93 — The Toolbar control placed and setéon the form designer

To add controls to the toolbar you need to make the toolbar is selected as above, then
select the tool you wish to add from the compomatette. Now drop the control onto the
toolbar. If you don’t do this you will get the folving warning.

6 Please select the Toolbar FIRST and then drop this control inko the Toolbar,

Figure 9.94 — Result of trying to drop a tool comeot somewhere other than the toolbar

Toolbar Styles
This control uses the following flags to definestgle

Flag Name Purpose
wxTB_DOCKABLE Creates a toolbar that can be docked
undocked (Only on Linux under GTK)




wxTB_FLAT Specifies that the toolbar should havitaa

appearance

wxTB_HORIZONTAL Specifies a horizontal layout ofrdools

wxTB_HORIZ_LAYOUT Specifies that text and image®sid be
displayed alongside alongside each other not
stacked

wxTB_HORIZ_TEXT This is a shortcut that is the saase
specifying wxTB_HORIZ_LAYOUT and
wxTB_TEXT

wxTB_NOALIGN Windows only flag that affects the
alignment with the frame.

wxTB_NODIVIDER Specifies if a divider should be st at the
top of the toolbar

wxTB_NOICONS Specifies that the images are not shiow
toolbar buttons

WXTB_TEXT Specifies that text should be displayedhie
toolbar buttons

wxTB_VERTICAL Specifies a vertical layout of conlso

Let us add a toolbar to the frame.

Select the toolbar component and drop it onto thmé.
Alter the toolbar style wxTB_TEXT to true.

That is it for this control, so let us look at ththers.

Tool Button

The tool button is similar to a wxBitmapButton, hewer it can only be placed in a
toolbar. Depending on the toolbar settings it capldy either a bitmap, text or both
together.

Bitmap

This property is the same for the BitmapButton. BesnapButton under Controls
for more details.

Label

This property is a string that sets the label wilitappear on the button
Type

This control uses the following flags to definevtsw style

Flag Name Purpose
WXITEM_NORMAL Creates a button which acts like amal button




WXITEM_RADIO

WXITEM_CHECK

Creates a button which forms a radioup, if one
button of this type is selected the others are
unselected.

Creates a toggle style button, pregsirioggles
whether it is selected or not.

Now let us try some of these buttons out in ouramroject.

Drop 4 ToolButtons onto the Toolbar, remember tecehe toolbar inbetween.
Set the following properties.

WxToolButton1 - Design time properties

Bitmap Browse to the Icon directory in the Dev-Cpp folded select
Smile.ico.

Label Alter this to read ‘Happy?’

Type Make sure this is set to wxITEM_NORMAL

WxToolButton2 - Design time properties

Bitmap Browse to the Icon directory in the Dev-Cpp folded select
Goofy.ico.

Label Leave this empty

Type Make sure this is set to wxITEM_RADIO

WxToolButton3 - Design time properties

Bitmap

Label
Type

Browse to the Icon directory in the Dev-Cpp folded select
Ufo.ico.

Leave this empty

Make sure this is set to wxITEM_RADIO

WxToolButton4 - Design time properties

Bitmap Browse to the Icon directory in the Dev-Cpp folded select
Food.ico.

Label Alter this to read ‘Hungry?’

Type Make sure this is set to wxXITEM_CHECK

You should end up with something resembling this.
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Figure 9.95 — The toolbar with buttons at desigreti



You will notice that it looks strange, the buttare not quite aligned with the toolbar and
the images are cut-off, also the labels don’t apd@an’t worry it won't look like this at
runtime. In fact let us prove that.

Press <F9> to compile and run.

You should now see a toolbar that looks like this.
Caoge
Happy Hungry?

Figure 9.96 — The toolbar sample with various mgto

You will immediately notice that the buttons and tholbar have resized to
accommodate the size of the icons and the texy.&taund with it and see what the
different buttons do.

Separator

The separator has no properties and merely craajap between controls. Depending on
the platform this gap may be appear only as a spaitenay be drawn. The separator
control at present doesn’t work well with the taalistyle wxTB_TEXT. It is not
recommended to use them together.

Edit

The Edit control is just a wxTextCtrl. See Edit en€ontrols for more details.
CheckBox

The CheckBox control is just a wxCheckBox. See €Beg under Controls for more
details.

RadioButton

The RadioButton is just a wxRadioButton. See RAdtton under Controls for more
details.

ComboBox

The ComboBox control is just a wxComboBox. See Calddx under Controls for more
details.

SpinCitrl

The SpinCtrl control is just a wxSpinCtrl. See Sitih under Controls for more details.



Drop one each of these controls, other than theragg onto the toolbar sample in order.
You may need to stretch out the frame to see alttmtrols. You will end up with
something like this.
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Figure 9.97 — The finished toolbar sample in thegleview

We will now compile it once more.

Press <F9> to compile and run the sample.

B ToolbarSample |:| |§| f5__<|

&
Happy?

Figure 9.98 — The compiled toolbar sample
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Advanced Topic — Reordering Toolbar Components

Occastionally you will layout the components onytmolbar only to think later | wish |
had placed those buttons in a different order.c@irse this would not really happen
because you would plan the GUI in advance).

wxDev-C++ allows you to select the components enttiolbar and reorganise them by
dragging them into different positions. You canitryith the toolbar sample we have
created. But you will notice at compile time tha¢ tomponents have not changed
position. If you select the toolbar and right cliglou can choose ‘Change Creation
Order’ to reorder the components creation order.

Menu

The Menu palette contains all items related to meAt present this is limited to Menu
Bar and Popup Menu. The Menu bar appears alonthef a wxFrame, above the
toolbar if there is one.

™ wxdDev-C++ 6.10.1 - [ ToolbarSample ] - ToolbarSample. dev
File Edit Seach iew Project Egecute  Debug  Tool: OS5 Window  Help
Figure 9.99 — The menu bar in wxDev-C++

A popup menu is usually connected to an eventdikight mouse click when it will be
made visible.
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Figure 9.100 — A popup menu

To see how the menu designer works in wxDev-C+llecreate a sample project and
add a menu bar and a popup menu to it.

Open wxDev-C++

Select File|[New|Project...

Select wxWidgets Frame

Change Project Name to “MenuSample”
Make sure C++ Project is selected

Click the [OK] button

Create a new folder in your projects
Call the folder “MenuSample”

Save the project in this folder

Click the [Create] button

You will now have the usual blank frame.

Change the Component Palette to the Menu Paletevstart by looking at the
Menubar itself.

MenuBar

The behaviour of the MenuBar may seem a littlengfesthe first time you use it. It is not
like the other components which you can drop orfah@ and they look like the
compiled component.

To test this we will drop a MenuBar on our sampigect.

Select a MenuBar
Click anywhere on the form to place it.

You will find that instead of a bar at the top bétscreen you get a funny little box like
this.



Figure 9.101 — A MenuBar represented in the forsigleer

Now you might wonder what to do with this strange bt won't let you resize it, double
clicking on it does nothing either. The answenishie properties.

Caption
This property is at present unused.
Menu Items

This is the important property, clicking on thetout[...] that appears in the
Property Inspector produces the Menu Item Editor.

Menu ltem Editor E|
tenu ltems Froperties
Type
Caption
ID Name
1D W alue
Checked
Enabled
Hint
Bitmapz

Ewents
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OnlpdateUl

’ Create Submenu ] ’ Add Iltem ] [ (] l [ Cancel l

Figure 9.102 — The Menu Item Editor

The Menu Item Editor allows you to create new mentries. It also allows you
access to the various menu properties. Some of dmesthe same as the general
item properties, like ID Name and ID Value. We weitinsider the other

properties.
Type
Menu Item Type Purpose
Menu Item This menu item will be a normal menu item

Seperator This menu item will be drawn as a line to



separate different parts of the menu

Check Item This item will be created with a cheolk b

Radio Item This item will be created as part ohdio
group

File History The file history item makes it easier
implement a MRU (Most Recently Used)
file list

Caption

This string property sets the text that will bewhdor this item. If any
letter in this string is proceded by a ‘& amperddhen this letter will be
used as the menu options mnemonic.

Additionally the caption can include a keyboardedecator. This is
achieved by appending ‘\t’ to the end of the capfmlowed by a
command key ‘CTRL’, ‘SHIFT’ or ‘ALT’ then a ‘-* of+’ sign followed
by the accelerator key. See Chapter 11 Mnemonid¥agboard
Accelerators for more details.

Checked

This property determines if a checkable menu iteeréated in a checked
or unchecked state.

Enabled

This property determines if the menu item is endioledisabled upon

creation.

Hint
This string property allows you to set a hint thascribes the menus
purpose. By default this string will be displayedai status bar, if one
exists.

Bitmaps

The Bitmap property allows you to specify a bitntlagt will be displayed
alongside the menu item. Usually this helps toifglais purpose.

Using the Menu Editor
When you first open the Menu Editor you will notiteat most of the controls are

disabled. The ‘Create Submenu’ button doesn’t dahéimg at this stage, since you need
a root menu item to add the submenu to. The Okohuwtill close the dialog saving the



changes you have made and the Cancel button wi#edhe dialog without saving any of
the changes you have made.

To start therefore, you need to use the Add ItettobhuWe will try this to see how it
works.

If you don’t have the Menu Editor open, then oggen i
Click the [Add Item] button

You will notice that the tree control to the letiwa has a single item in it. This has a
default name of Menulteml. This is a root menu jt#is means that it will appear along
the top of the menu bar.

Change the Caption to be ‘&File’
Then click in the box ID Name

You should see that the default ID name valueasated for you. (Or you could use the
drop down box to select a predefined special meglin We shall stick with the
defaults.) We will leave the most of the other eslat their defaults.

Change the Hint property to read ‘This is the fdetmenu’
Click the [Apply] button.

Now we shall add another root level item.

Click the button [Add Item]

Change the Caption to be ‘&Help’

Click in the ID Name box

Change the Hint property to read ‘This is the foalp menu’
Click the [Apply] button

We now have two root items like this.

ke [tems
&File
kHelp
Figure 9.103 — The two root menu items

Now we want to add children to the root items.

Select the File root by clicking on it.

Now click on the button [Create Submenu]

Change the Caption to ‘Iltem with Picture’

Click in the ID Name box

Change the Hint property to read ‘This is a pictonenu item’
Click on the [Browse] button next to bitmaps

Click on the [Load] button



Browse to the Icons folder in the wxDev-C++ instaltler
Select the ‘Danger’ icon
Click the [Apply] button

You will now have three items the second one igimed, this is because it is a child of
the item above. Since it is indented one levellitappear as the first item on the File

drop down menu.

Select the File root by clicking on it.

Now click on the button [Create Submenu]

Change the Caption to ‘Disabled Item’

Click in the ID Name box

Change the Hint property to read ‘This is a disdlofreenu item’
Click the [Apply] button

Select the File root by clicking on it.

Now click on the button [Create Submenu]

Change the Caption to ‘Parent Item’

Click in the ID Name box

Change the Hint property to read ‘This menu iters &ahild’
Click the [Apply] button

The last item we created will be used to hold &ahmienu.

Select the item ‘Parent Item’ by clicking on it

Now click on the button [Create Submenu]

Change the Caption to ‘Child Item’

Click in the ID Name box

Change the Hint property to read ‘This menu itera child’
Click the [Apply] button

Now we will create other types of menu.

Select the item ‘&Help’ by clicking on it

Now click on the button [Create Submenu]

Change the Type property to ‘Checked Item’
Change the Caption to ‘Checked Item’

Click in the ID Name box

Changed the Checked property to True

Change the Hint property to read ‘This is a chedked’
Click the [Apply] button

Select the item ‘&Help’ by clicking on it
Now click on the button [Create Submenu]
Change the Type property to ‘Seperator’
Click the [Apply] button



Select the item ‘&Help’ by clicking on it

Now click on the button [Create Submenu]
Change the Type property to ‘Radio Item’
Change the Caption to ‘First Radio Item’

Click in the ID Name box

Changed the Checked property to True

Change the Hint property to read ‘This is a ratkoni
Click the [Apply] button

Select the item ‘&Help’ by clicking on it

Now click on the button [Create Submenu]
Change the Type property to ‘Radio Item’
Change the Caption to ‘Second Radio Item’

Click in the ID Name box

Changed the Checked property to False

Change the Hint property to read ‘This is a ratkoni
Click the [Apply] button

Click the [OK] button

The list of menu items should now look like this

b enu [tems
=1 &File
[tern with Picture
Dizabled Item
—|- Parent ltem
Child Item

Checked [tem
First Radio
Second

Figure 9.104 — The completed menu

Drop a panel component on the form
Finally drop a status bar on the form
Now press <F9> to compile and run

Help

Disabled Ikem
Parent Ikem Child Ttem |

Figure 9.105 — The completed menu at compile time

& Ttem with Picture ‘

We will finish the sample by looking at the popupmn.



PopupMenu

A Popup menu is a menu that appears under ceitaimtstances. For example right
click on wxDev-C++ and a menu will appear. ThisiBopup menu. You can design the
menu in the form designer, but to show it you nieedse some code.

Select a PopupMenu from the component palette
Drop it on the design form

Again you will see a little square. When you setbetsquare you will see that the Popup
menu has the same properties as a Menubar.

Select the PopupMenu

Click on the property ‘Edit Menu Items’
Now create two items

Call the first ‘Parent Item’

Call the second ‘ltem two’

Click the [Apply] button after creating each one
Select ‘Parent Item’

Click the [Create Submenu] button
Call this item ‘Child Item’

Click the Apply button

Click the [OK] button

Now we need to be able to show the Popup menu.

Select a Button control from the component palette

Click on the designer form to place it

Select the Event Tab

In the OnClick event drop down the box and selédd&New Function>

Underneath the line // insert your code here additie
PopupMenu(WxPopupMenul,WxButtonl->GetRect().x,WxBut tonl-
>GetRect().GetBottom());

Press <F9> to compile and run

Now try pressing the button to see your newly @eahenu. Try playing with the menu
item editor to add new items of different types.

It is also possible to rearrange items by draggimg)dropping them in the tree list. Just
dragging an item will place it after the item yaag it to. If you hold down the Shift key
it will place it as a child of the item you dragat



B MenuSample
File Help

WixBukkbonl
Parent Ikem F Zhild Tkem

Ikem bwa

Figure 9.106 — The completed menu sample

Dialogs

Last chapter we looked at creating dialogs. wxDewComes with a number of standard
dialogs that are ready for you to use. These irecfild opening/saving dialogs, printing
dialogs and message dialogs. This section takaeskaalt each of these. The next chapter
will cover how to actually display and retrieve wa$ from some of these dialogs.

Open File Dialog

The OpenFileDialog is designed to allow the usarhimose a file to open. The
programmer may set a default location and file namanit the user to files by a certain
name.

The Open and SaveFileDialogs in wxDev-C++ are botRileDialogs then only
difference is that the first is created with theRix OPEN flag set the second with
wxFD_SAVE set. This distinction is hidden from tirger though.



Choose a file

Lok ir: | (9 Mingw vl &% o

faProjectl . exe

[& Projectl_private.h

by Recent |f¢|; Projectl privake.rc

Documents Projectl_private.res
e ProjectlApp.a

E: @I Project1Frm.ao

i1

Dezktop

g

by Documents

@

by Camputer

-

File name; || b | | Open |
My Metwork  Files of type: |l fles [77) v | Cancel |

Figure 9.107 — The OpenFileDialog (wxFileDialog)

Default Dir

This string property allows you to set a defaulediory for the dialog to open at.
For example:

C:/Program Files/

Default File

This string property contains a name of the file yeant to select by default. For
example to create a dialog with the file ‘Defauit.preselected you would use
this line.

Default.txt

Extensions

This string property allows the user to specify ettiypes of file can be selected.
Several extensions can be registered separated’bylse format to register an
extension is <Description> [*.<Extension>. For epéarto create an file dialog
that only allows the user to select .htm or .tetsfiyou would use this line.



HTML files (*.htm)|*.htm|*.html|Text files (*.txt}.txt

File Dialog Style
This control uses the following flags to definestgle

Flag Name Purpose

wxCHANGE_DIR If this flag is set the programs cuntrevorking
directory will be changed to the directory the user
has chosen to open the file from

WXFILE_MUST_EXIST Only allows existing file to bénosen

wxHIDE_READONLY  Hides read only files

WXMULTIPLE Allows the user to select multiple itertes open

Message

This string property allows you to set the mesdhgeaiser will see on the top of
the dialog.

Save File Dialog

Much of the information for the OpenFileDialog applto the SaveFileDialog. Only the
differences will be covered here.

| Choose a file E]

Save in; |‘{_:.?Mingw v| 33 e -
¢ faProjectl . exe
t\b [&Prujectljrivate.h
by Recent |£":¢|;F'rl:nject14:|rivate,r.;

Documents Projectl_private.res

ProjectlApp.o
@I Project1Frm.ao

-
=)

Dezktop

g

by Documents

File name; b | Save

=

Ao

C1 [y
£ €

]

=

T

MyMetwork | Saveastyper | Al files (%) v Cancel

i




Figure 9.108 — The SaveFileDialog (wxFileDialog)

In fact the only difference is in the style flags.

File Dialog Style
This control uses the following flags to definestgle

Flag Name Purpose

wxCHANGE_DIR If this flag is set the programs cuntr&vorking
directory will be changed to the directory the
user has chosen to save the file to

wxHIDE_READONLY Hides read only files.

WXxOVERWRITE_PROMPT If this flag is set then a dghwill be displayed
if the file already exists to alert the user.

Progress Dialog

The wxProgressDialog allows you to display a diakdtlh a message and a progress bar.
This is usually used during lengthy operationshsusaving or modifying large files, or
carrying out intensive calculations. It is possitalelisplay other information such as the
time the operation has taken and an estimate ohvttvell complete.

File Copy Progress @I

File Copy Progress

mnm |

[ skp | [ Cancel ]

Figure 9.109 — The Progress Dialog

Auto Show

If this Boolean property is set to true the dialalj disappear as soon as the
guage reaches the end.

MAX Value
This integer property allows you to set the maximuaiue the gauge can reach.
Message

This string property allows you to set the messhgeappears on the body of the
dialog.



Progress Dialog Style

This control uses the following flags to definestgle

Flag Name

Purpose

wxPD_APP_MODAL

wxPD_AUTO_HIDE

wxPD_CAN_ABORT
wxPD_CAN_SKIP
wxPD_ELAPSED_TIME

wxPD_ESTIMATED_TIME

wxPD_REMAINING_TIME

wxPD_SMOOTH

Stops the user from interacting watty part of the
application while the dialog is shown, not just the
parent window
Causes the dialog to disappear dheeguage reachs
its maximum value

Displays a Cancel button on the alial

Displays a Skip button on the dialog

Causes the dialog to show how Imtirme has
elapsed since the dialog was created
Causes the dialog to displayanumuch time the
operation is estimated to take
Causes the dialog to show howah time is left

Causes the guage to progress smoothly

Title

This string property allows you to set the messhgeappears on the caption of

the dialog.

Colour Dialog

The wxColourDialog is used to offer your users angeto select different colours.

Basic colors:

B[ [TE[ HEE

B MTECEEN

EENNEEENEN

8 F B B B B

EEEEEEEEN
g

Custom colors:

HEEEEEEEN
HEEEEEEEN

[ Define Custom Colors »» ]I

[ Ok, H Cancel ]

Figure 9.110 — The ColourDialog



The ColourDialog has no extra properties.
Dir Dialog

The wxDirDialog is similar to the file dialog, exmeinstead of allowing the user to select
a file, it allows them to select a directory.

Browse For Folder

Choose a directory

@' Deskkop

LD My Dacuments

-j My Compuker

tj My Metwork Places

Folder: My Computer

[ Make Mew Folder ] [ Ok, i [ Cancel

Figure 9.111 — The DirDialog

Default Dir

This string property allows you to set a defautediory for the dialog to open at.
For example:

C:/Program Files/

Dir Dialog Style

This control uses the following flags to definestgle

Flag Name Purpose
wxDD_NEW_DIR_BUTTON Causes a create new directarifdn to be displayed
on the dialog
Message

This string property allows you to set the mesdhgeauser will see on the top of
the dialog.



Find Replace Dialog

The wxFindReplaceDialog is designed to allow ther us search for or replace words in
a text based control. Unlike other dialogs it ntuste a parent since it uses this for
searching. It also needs to be shown non-modally.

?X

Find what:
[ ] Match whale word only Direction
[]Match case ® Up O Down

Figure 9.112 — The wxFindReplaceDialog in find mode

— |
Find what; |

Replace with:

[T] M atch whale word only

Cancel
B Match gsco

Figure 9.113 — The same dialog in replace mode

FindString

This string property allows you to set the strihgttyou are searching for.

Flags
This control uses the following flags to contral d@peration
Flag Name Purpose
wxFR_DOWN If true start searching from top downfdlise search
from bottom up
wxFR_MATCHCASE If true make the search case sessitf false make
search case insensitive
wxFR_WHOLEWORD If true match to whole words onlyherwise match
to partial words
Styles

This control uses the following flags to definestgle



Flag Name

Purpose

WXFR_NOMATCHCASE

wxFR_NOUPDOWN
wxFR_NOWHOLEWORD

wxFR_REPLACEDIALOG

This stop the user from allowirggse sensitive
matching

This stops the user from alteringlop/n searching
This stops the user from changutgpleword
searching

This alters whether the findford replace dialog is
shown

ReplaceString

This string property allows you to set the strihgttwill be used as a replacement.

Title

This string property allows you to set the messhgeappears on the caption of

the dialog.

Font Dialog

The font dialog allows the user to select a foatrfithose installed on their system. It
also allows them to alter various attributes sigfoat style, size and colour.

Font: Font stule: Size:

| Fegular 10
() @drial Unicode M5 A -

H @B atang [talic 11
B @5 Mincho Bold 12

H @SimSun Bold Italic 14

() Aial 16

€} &nial Black 18

() Arial Marow s 20 b

Effectsz Sample

[ 5trikeout

[ Underline

Color:

[ B w Script:

L

Figure 9.114 — The wxFontDialog
The Font Dialog has no extra styles.

Page Setup Dialog



The wxPageSetupDialog displays a dialog that alldv@suser to alter print settings such
as paper size and orientation.

Page Setup E| Pz|

FPaper

Sz | |
Orientation b argins [milimeters)

() Partrait Left: Right: D

o
() Landscape Top D Bottom: D

[ ] H Cancel H Frinter... ]

Figure 9.115 — The wxPageSetupDialog

MarginBottomRightX

This integer property allows you to set the defaght hand margin size.

MarginBottomRightY

This integer property allows you to set the defaoltom margin size.
MarginTopLeftX
This integer property allows you to set the deftafithand margin size.

MarginTopLeftY

This integer property allows you to set the defayt margin size.

MinMarginBottomRightX

This integer property allows you to set the minimsize right hand margin the
user can choose.



MinMarginBottomRightY

This integer property allows you to set the minimsize bottom margin the user
can choose.

MinMarginTopLeftX

This integer property allows you to set the minimsize left hand margin the
user can choose.

MinMarginTopLeftY

This integer property sets the minimum size topgimathe user can choose.

Paperld

This drop down property contains a long list ohskard paper sizes that you can
use to set the default shown.

Print Dialog

The wxPrintDialog displays the standard print dialdhis allows you to collect the
necessary information to send to a printing pracess

& Print
General |
Select Printer
o= it I
Add Printer  EP3OMN Stylus  {EllEsEr T
Phioto R30... —
L
Status:  Feady [ Pririt b file:
Location:
Comment: eDoc Printer Find Printer...
Fage Range

=4 Hurnber of copies: |1 :,T

s elechon Lurrent Fage




Figure 9.116 — The wxPrintDialog
From Page

This integer property allows you to set the pagalper to start printing from.
Max Page

This integer property allows you to set the maxinpage number.
Min Page

This integer property allows you to set the minimpage number.
NumberOfCopies

This integer property allows you to set the nunddezopies to print.

PrintToFile

This boolean property allows you to set whether‘Brent to file” check box is
checked or not.

Selection

This boolean property allows you to set whether‘8edection” radio button is
checked or not.

To Page
This integer property allows you to set the pagalmer to print to.
Message Dialog

The wxMessageDialog allows you to display a mes$aggour users. It allows a certain
amount of customisation of the buttons and icopldiged.

This is a message box E|

@ Press OF if you can!

Figure 9.117 — The wxMessageDialog

Caption



This string property allows you to set the messhgeappears on the caption of

the dialog.

Message

This string property allows you to set the messghgeappears on the body of the

dialog.

Message Dialog Style

This control uses the following flags to definestgle

Flag Name Purpose
wxCANCEL Show a Cancel button
WXCENTRE Centre the massage on the dialog

wxICON_ERROR
wxICON_EXCLAMATION
wxICON_HAND
wxICON_INFORMATION
wxICON_QUESTION
wxNO_DEFAULT

wxOK
WXYES_DEFAULT

WXYES NO

Show an error icon
Show an exclamation mark icon

Same as wxICON_ERROR

Show a information (i) mark icon

Show a question mark icon

Use with the wxYES_NO flag to make tNe button
selected by default

Show an OK button

Use with wxYES_NO flag to make thesvleutton
selected by default

Show Yes and No buttons

Text Entry Dialog

The wxTextEntryDialog allows the user to input agse line, it could be used as a login
box, or to gather simple information.

Please enter text g|

This is & super conl bext entry bos|

[ 8] 4 ][ Cancel ]

Figure 9.118 — The Text Entry Dialog

Caption

This string property allows you to set the messhgeappears on the caption of
the dialog.

Dialog Style



This control uses the following flags to definestgle

Flag Name Purpose

wxCANCEL Show a Cancel button

WXCENTRE Centre the massage on the dialog

WXNO_DEFAULT Use with the wxYES_NO flag to make tNe button
selected by default

wxOK Show an OK button

WXYES DEFAULT Use with wxYES_NO flag to make thesvleutton
selected by default

WXYES NO Show Yes and No buttons

Edit Style

This control uses the following flag to define #xion of the edit control

Flag Name Purpose
WXTE_PASSWORD Display the users text entry asadih™ asterisks

Message

This string property allows you to set the messhgeappears on the body of the
dialog.

Value
This string property allows you to set the defaolttents of the edit control.
Password Entry Dialog

This control is the same as the wxTextEntryDialoge it derives from it. The only
difference is that the users entry is displayed kse of asterisks by default.

Enter password E|

[ 94 H Cancel ]

Figure 9.119 — The Password Entry Dialog

Caption



This string property allows you to set the messhgeappears on the caption of
the dialog.

Dialog Style

This control uses the following flags to definestgle

Flag Name Purpose

wxCANCEL Show a Cancel button

WXCENTRE Centre the massage on the dialog

wxNO_DEFAULT Use with the wxYES_NO flag to make tRe button
selected by default

wxOK Show an OK button

WXYES_ DEFAULT Use with wxYES_NO flag to make thesvleutton
selected by default

WXYES NO Show Yes and No buttons

Message

This string property allows you to set the messhgeappears on the body of the
dialog.

Value

This string property allows you to set the defaolttents of the edit control.

Single Choice Dialog

The wxSingleChoiceDialog presents a list of chotcethe user and allows them to select
just one.

This iz wour First choice

This is your second choice
This iz wour third choice
This is nok wour choice

Figure 9.120 — The Single Choice Dialog
Caption

This string property allows you to set the messhgeappears on the caption of
the dialog.



Items

This string list property allows you to set the b items that the user can choose
from.

Message

This string property allows you to set the messhgeappears on the body of the
dialog.

Message Dialog Style

This control uses the following flags to definestgle

Flag Name Purpose

wWxCANCEL Show a Cancel button

WXCENTRE Centre the massage on the dialog

wxNO_DEFAULT Use with the wxYES_NO flag to make tRe button
selected by default

wxOK Show an OK button

WXYES_DEFAULT Use with wxYES_NO flag to make thesvleutton
selected by default

WxXYES NO Show Yes and No buttons

Multi Choice Dialog

The wxMultiChoiceDialog is the same as the Singi@iCe Dialog with the exception
that it allows the user to make multiple choices.

v | This is wour First choice
This is wour second choice

ol This is wour third choice
This is nok your choice

Figure 9.121 — The Multi Choice Dialog
Caption

This string property allows you to set the messhgeappears on the caption of
the dialog.



Items

This string list property allows you to set the b items that the user can choose
from.

Message

This string property allows you to set the messhgeappears on the body of the
dialog.

Message Dialog Style

This control uses the following flags to definestgle

Flag Name Purpose

wWxCANCEL Show a Cancel button

WXCENTRE Centre the massage on the dialog

wxNO_DEFAULT Use with the wxYES_NO flag to make tRe button
selected by default

wxOK Show an OK button

WXYES_DEFAULT Use with wxYES_NO flag to make thesvleutton
selected by default

WXYES NO Show Yes and No buttons

Html Easy Printing

The wxHtmIEasyPrinting class is not a dialog in $ene manner as the others here. It
provides a class that makes printing HTML documentsemely simple. We will use
this class in the sample application to show itsgro

Footer Page

This integer property allows you to set which patipesfooter string appears on.

Value  Corresponds to Flag Purpose

0 wxPAGE_ODD Footer appears on odd numbered pages
1 wxPAGE_EVEN Footer appears on even numbered pages
2 WXPAGE_ALL Footer appears on all pages

Footer String

This string property allows you to set an HTML sgithat is displayed on the
foot of the pages. The string may contain the foitg macros.

Macro Purpose
@DATE@ Inserts the cuurent date in default format
@PAGENUM@ Inserts the page number




@PAGESCNT@ Inserts the total number of pages
@TIME@ Inserts the current time in default format
@TITLE@ Inserts the document title

Header Page

This integer property allows you to set which patipesfooter string appears on.
The values are the same as for the header page.

Header String

This string property allows you to set an HTML sgrithat is displayed on the
head of the pages. The string may contain the saaweos as the footer.

Title

This string property allows you to set the naménefprinting object. This will be
used on the print preview and setup dialogs.

System

Timer

The wxTimer allows you to execute code at predefinéervals. The timer causes an
event to be triggered whenever its time intervabkraut.

AutoStart

If this property is set to true then the timer adlgin to work as soon as it is
created.

Interval

This property is an integer value that determihesititerval between timer events
in milliseconds.

Dial Up Manager
The wxDialUpManager class is designed to enabléicgtipns to interact with the
Internet. Via the Dial Up Manager it is possiblecteeck if the computer is online or to

ask it to connect to the Internet. It is also poiesio check events such as the computer
connecting or disconnecting from the Internet.

MMedia




Media Ctrl

The wxMediaCtrl allows you to play various typeswédia such as video or music using
the native control used on your platform for achewhis.

Figure 9.122 — The wxMediaCtrl before loading amdning a file
The Media Control has the following unique property
File Name
This string property contains the filename of thedia file you want to play.

Don't forget that the filename should be relatigelte executable file or else the
program will not be able to find it on a differargers system.

Unofficial

TreeListCtrl

The wxTreeListCtrl is a mixture of a tree contrabaa list control. The first column
contains the tree, the other columns contain l&stsexample of this might be a file
directory displayed as a tree. For each item irtrbee there could be a corresponding list
entry with file size, creation time, etc.

If you are using this control you will need to maty add the library
libwxmsw28 treelistctrl.a to the list of libraridise linker looks for.
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FiiglEJre: 9.123 — The wxTreeListCtrl

The Tree List Control contains the following uniqueperties.

Columns

This property works exactly like the editor for thist Control. For more
information look at the Columns property under IGsintrol.

TreeList Styles

This control uses the following flags to definestgle

Flag Name

Purpose

WxTR_COLUMN_LINES
WxTR_DEFAULT_STYLE
wxTR_EDIT_LABELS

WxTR_EXTENDED
WXTR_FULL_ROW_HIGHLIGHT

WxTR_HAS_BUTTONS
WXTR_HAS_VARIABLE_ROW_HEIGHT
WxTR_HIDE_ROOT
WXTR_LINES_AT_ROOT
WXTR_MULTIPLE
wWxTR_NO_BUTTONS
wxTR_NO_LINES

wxTR_ROW_LINES

wxTR_SHOW_ROOT_LABEL_ONLY

This flag does not exist and wik
ignored by the IDE

Sets flags to the platforms nati
style

This allows the user to edit tladéls
Allows disjoint items to be selected
Draws the selection higlgffit across
the whole control, (needs the
WXTR_NO_LINES flag set on
Windows)

Places ‘+' and ‘- buttons by pate
items in the control

Each row is drawn tleerrect height
to fit its item. Otherwise all rows are
the same height

Hides the root node

Draws lines between root items,
needs wxTR_HIDE_ROQOT to be set
and wxTR_NO_LINES not to be set
Multiple items can be selected at the
same time

Draw this control with no buttons
Hides the vertical level connectors
Draws each row in contrasting
colours

This flag does not exastd will be



ignored by the IDE

WXTR_SINGLE Only one item can be selected at a
time
WXTR_TWIST_BUTTONS If this flag and the

WXTR_HAS BUTTONS flag are set
then the tree is drawn with Mac style
twist buttons

Sample Application Part 2 — The GUI

In the last chapter we created the frames andghaleeded to create our sample
application. In the chapter we will complete thel@ldsign before we implement the
code that gets everything working. We will starttbea main frame then work our way
through the Splash screen and dialogs.

The Main Frame

The Main frame will consist of a menu bar, toollsatus bar, a side toolbar and a
notebook control. Without anymore delay let us malstart.

Open the project you created in the last chaptéscca TMLEdit.
Select the editor tab labelled HTMLEditFrm.wxform.
If this tab is not available open it via the Proj®tanager, ‘Project’ Tab.

Now we are going to create the toolbar.
Change the component selector to Toolbar.
Select the toolbar component and drop it onto oine f
Change the toolbar's Name property to ‘tlbMain’.
Next we are going to add the buttons and other cowpts to the toolbar.
Add the following items from the Toolbar componeatette to the toolbar.

Change the properties to match those listed.
For the bitmaps use the ones in the Tango Iconid.tixder.

Type Tool Button

Bitmap document-new16x16.png
Name ‘btnNewFile’

Tooltip ‘Create a new document’

Type Tool Button

Bitmap document-openl6x16.png
Name btnOpenFile’




Tooltip \ ‘Open an existing document’
Type Tool Button
Bitmap document-savel6x16.png
Name ‘btnSaveFile’
Tooltip ‘Save this document’
Type Separator
Type Tool Button
Bitmap document-print16x16.png
Name ‘btnPrint’
Tooltip ‘Print this document’
Type Tool Button
Bitmap document-print-preview16x16.png
Name ‘btnPrintPreview’
Tooltip ‘Preview this document’
Type Separator
Type Tool Button
Bitmap edit-undo16x16.png
Name ‘btnUndo’
Tooltip ‘Undo last change’
Type Tool Button
Bitmap edit-redo16x16.png
Name ‘btnRedo’
Tooltip ‘Redo last change’
Type Separator
Type ComboBox
ltems ‘Heading 1’
‘Heading 2’
‘Heading 3’
‘Heading 4’
‘Heading 5’
‘Heading 6’
Name ‘cmbHeadings’
Text ‘Heading 1’
Tooltip ‘Alter the heading type’
Type Tool Button
Bitmap format-justify-left16x16.png
Name ‘btnAlignLeft’
Tooltip ‘Use inside a tag to left align text’
Type Tool Button
Bitmap format-justify-center16x16.png
Name ‘btnAlignCenter’
Tooltip ‘Use inside a tag to center align text’
Type Tool Button

Bitmap

| format-justify-right16x16.png



Name
Tooltip

‘btnAlignRight’
‘Use inside a tag to right align text’

You should something that looks like this in théead

_|B|af sl L ffpesd
Figure 9.124 — The application toolbar in the desditor

The next component we will add is the status bhis Tan be found on the Controls
palette.

Select a Status bar component and add it to time. for
Change status bar’s the Name property to ‘stsinfo’.

Next we need a sizer component to hand the forrfotine’s child components when it
changes size. The sizers can be found on the |Sitette.

Select a BoxSizer component and add it to the form.
Change the sizer's Name property to ‘szrMain’.
Make sure the sizer’'s Orientation is set to wxHamizl.

Now we need to create the side toolbar. Unfortupate can’t use the designer for this

purpose so we need to ‘fake’ it. Instead we wi#t asPanel component as a parent for a

series of buttons. We have a further problem ih$bane of the button labels are just
text, the others are bitmaps. We need to use agdmétons and bitmap buttons to
achieve this.

Select the sizer you just dropped on the form.

Select a Panel from the palette, you will find tinsler Window.
Drop the panel onto the sizer.

Change the Name property to ‘pniSideBar’.

Set the alignment wxEXPAND to true and make sueecdtier alignment options
are all set to false.

Set Border property to O.

Set the panel’s Height to 278 and its Width to 36.

Now we want to add the buttons, these can be foartie Controls palette. Add the
controls listed in the following table altering theoperties to match.

Type Button

Font Avrial, Bold, size 10
Height 30

Label ‘B’

Left 3

Name ‘btnEmboldenText’
Tooltip ‘Bold text style’



Top 0

Width 30

Type Button

Font Times New Roman, ltalic, size 11
Height 30

Label r

Left 3

Name ‘btnlitaliciseText’

Tooltip ‘Italic text style’

Top 29

Width 30

Type Button

Font Arial, Regular, size 12, Underline
Height 30

Label ‘v’

Left 3

Name ‘btnUnderlineText’
Tooltip ‘Underlined text style’
Top 58

Width 30

Type Button

Font Times New Roman, ltalic, size 12
Height 30

Label ‘F

Left 3

Name ‘btnChangeFont’

Tooltip ‘Change font style’

Top 87

Width 30

Type Button

Font Courier, Regular, size 15
Height 30

Label

Left 3

Name ‘btninsertHorizontalLine’
Tooltip ‘Insert a horizontal line’
Top 116

Width 30

Type BitmapButton

Bitmap Anchor.xpm (From the ‘Project Images’ Zip File)
Button Style wxBU_AUTODRAW
Height 30

Left 3

Name ‘btnCreateAnchorPoint’
Tooltip ‘Create an anchor point’



Top 145

Width 30

Type BitmapButton

Bitmap Link.xpm (From the ‘Project Images’ Zip File)
Button Style wxBU_AUTODRAW
Height 30

Left 3

Name ‘btnCreateHyperlink’
Tooltip ‘Create a hyperlink’

Top 174

Width 30

Type BitmapButton

Bitmap Table.xpm (From the ‘Project Images’ Zip File)
Button Style wxBU_AUTODRAW
Height 30

Left 3

Name ‘btninsertTable’

Tooltip ‘Insert a table’

Top 203

Width 30

Type BitmapButton

Bitmap image-x-generic16x16.png
Button Style wxBU_AUTODRAW
Height 30

Left 3

Name ‘btninsertimage’

Tooltip ‘Insert an image’

Top 232

Width 30

Now we are going to add the notebook componenthwid hold two pages. One of
these will hold a preview pane and an edit pane.dther will hold a preview pane only.

Select the sizer szrMain on the form.

Switch to the Window palette and select NoteBook.

Drop this into the selected sizer.

Change the Name property to ‘nbkEditor’.

Change the Alignment flag wxEXPAND to true, makeesthe others are set to
false.

Set the Border property to O.

Set the Height to 275 and the Width to 460.

Finally set the Stretch Factor to 1.

Now we need to add the pages. These can also bd touthe Window palette.

Select the Notebook nbkEditor.



Select a NoteBookPage component and drop it ondtebook.
Change the Name property to ‘nbpCombinedView'.

Change the Label property to ‘Combined HTML Preview

Again select the Notebook nbkEditor.

Select another NoteBookPage component and draopttieonotebook.
Select it by clicking on its tab, then clicking i its page.

Change the Name property to ‘nbpPreview’.

Change the Label property to ‘Preview’.

Having added the pages we need to edit the coritreyscontain.

Select the Combine HTML Preview page by clickingtsrtab then clicking on
the page.

From the Sizers palette select another BoxSizer.

Drop this on the page.

Change the sizer's Name property to ‘szrCombinedi/ie

Make sure the sizer’s orientation is set to WxHOBNTAL.

Now from the Window palette select a SplitterWindamd drop on the sizer.
Make sure the splitter window’s Alignment propegyset to wxEXPAND only.
Change the splitter's Border property to 0.

Set the Height property to 248 and the Width propter 195.

Change the Name property to ‘sptCombinedView'.

Make sure the Orientation property is set to wxMatft

And set the Stretch Factor property to 1.

Next add an HTML Window from the same palette.

Set the Name property to ‘htmCombinedPreview’.

Set the Height property to 89 and the Width proptrtl85.

From the Controls palette select a Memo control.

Add the control to the splitter window.

Name it ‘mmoTextEditor’.

Set the Height to 139 and the Width to 185.

Use the Strings property to clear the text displaye

Now switch to the Preview page by clicking on &@b.t

Click on its page to select it.

Add a BoxSizer to this tab and name it ‘szrPreview’

From the Window palette add a HTML Window to theesi

Set the HTML Windows Alignment to wxEXPAND only.

Set the Border to 0 and Stretch Factor to 1.

Change the Name to ‘htmPreview’.

We are almost there for the Main Form. We just rteeatld the Menu and various
standard dialogs. We will add the menu next.

From the Menu palette select the MenuBar control.
Drop this onto a free area on the Main Form.
Name it ‘mnuMainBar’.



Then use the Menu Items property to bring up thauwditor and add the
following items. The option ‘Child of ..” means nek a sub menu of ... The
option ‘Root’ means it should be added as a topllggm.

Type Menu Item

Location Root

Caption ‘&File’

ID Name Accept Default

ID Value Accept Default

Type Menu Item

Location Child of File

Caption ‘&New\MtCtrI+N’

ID Name Accept Default

ID Value Accept Default

Hint ‘Create a new document’
Bitmap document-new16x16.png
Type Menu Item

Location Child of File

Caption ‘&0Open\tCtrl+O’

ID Name Accept Default

ID Value Accept Default

Hint ‘Open an existing document’
Bitmap document-openl16x16.png
Type Menu Item

Location Child of File

Caption ‘&Save\tCtrl+S’

ID Name Accept Default

ID Value Accept Default

Hint ‘Save current document’
Bitmap document-savel6x16.png
Type Separator

Location Child of File

ID Name Accept Default

ID Value Accept Default

Type File History

Location Child of File

ID Name Accept Default

ID Value Accept Default

Type Menu Item

Location Child of File

Caption ‘Page Set&up’

ID Name Accept Default

ID Value Accept Default

Hint ‘Set up the printer’
Bitmap document-properties16x16.png




Type Menu Item

Location Child of File

Caption ‘Print Pre&view’

ID Name Accept Default

ID Value Accept Default

Hint ‘Preview the printed document’
Bitmap document-print-preview16x16.png
Type Menu Item

Location Child of File

Caption ‘&Print\tCtrl+pP’

ID Name Accept Default

ID Value Accept Default

Hint ‘Print current document’
Bitmap document-print16x16.png
Type Separator

Location Child of File

ID Name Accept Default

ID Value Accept Default

Type Menu Item

Location Child of File

Caption ‘E&xit’

ID Name Change to wxID_EXIT
ID Value Accept Default

Hint ‘Exit this program’
Bitmap process-stop16x16.png
Type Menu Item

Location Root

Caption ‘&Edit’

ID Name Accept Default

ID Value Accept Default

Type Menu Item

Location Child of Edit

Caption ‘&Undo\tCtrl+Z’

ID Name Accept Default

ID Value Accept Default

Hint ‘Undo the last change’
Bitmap edit-undo16x16.png
Type Menu Item

Location Child of Edit

Caption ‘&Redo\tCtrl+Y’

ID Name Accept Default

ID Value Accept Default

Hint ‘Redo the last undo’
Bitmap edit-redo16x16.png

Type Separator




Location Child of Edit

ID Name Accept Default

ID Value Accept Default

Type Menu Item

Location Child of Edit

Caption ‘Cu&t\tCtrl+x’

ID Name Accept Default

ID Value Accept Default

Hint ‘Cut the select text’
Bitmap edit-cut16x16.png
Type Menu Item

Location Child of Edit

Caption ‘&Copy\tCtrl+C’

ID Name Accept Default

ID Value Accept Default

Hint ‘Copy the select text’
Bitmap edit-copy16x16.png
Type Menu Item

Location Child of Edit

Caption ‘&Paste\tCtrl+V’

ID Name Accept Default

ID Value Accept Default

Hint ‘Paste text from the clipboard’
Bitmap edit-pastel16x16.png
Type Menu Item

Location Root

Caption &Help

ID Name Accept Default

ID Value Accept Default

Type Menu ltem

Location Child of Help
Caption ‘&About’

ID Name Accept Default

ID Value Accept Default

Hint ‘Display the about box’
Bitmap dialog-information16x16.png

If you are still here after that great long listddad that you aren’t writing an application
like Microsoft Word. Any way take a little breakdoheck to see that what you have in
the menu editor looks something like the followfigure.



|- &File: -
BMew\ ECEr M
Bopent bCEr+O
AgaveltChrl+S

Recent Files

m

Page Set&up
Prinkt Pregsiew

PNk ECkr|+P

Exit

|- BEdit
UndohtCerl+2
RedotbCkrl+Y

-

Figure 9.125 — The list of menu items in the Melitd&t
If all is ok then close the menu editor by presgH].
We have just five more items to add and all of tleendialogs.

Switch to the Dialog palette.

Select an OpenFileDialog.

Drop it on a clear area on the form.

Change its Extensions property to read “*.htm;*.itm
Change the Message property to ‘Choose a file’.

Change its Name to ‘digFileOpen’.

Next select a SaveFileDialog.

Drop on the form.

Change the Extensions to *.htm;*.html’.

Change the Message to ‘Choose a file'.

Change its Name to ‘digFileSave’.

Select a FontDialog and add to the form.

Change its name to ‘digFont’.

Select an HTMLEasyPrinting and add to the form.

Change its Footer String to ‘Printed Using SimplEML Editor - @DATE@ -
Page @PAGENUM@ of @PAGESCNT@ Pages’.

Change its Header String to ‘@TITLE@'.

Change its name to ‘digPrint’.

Change its title to ‘Simple HTML Printing’.

Finally add a MessageDialog.

Change its Caption to ‘Save Changes?'.

Change its Message to ‘The contents of this file ¢teanged\n Do you want to
save the changes?’.

Set the Message Dialog Style to wxICON_EXCLAMATION,
WXYES_DEFAULT and wxYES_NO only.

Change its Name to ‘digSaveChanges’.



Relax that is the main form complete. If you wistsee some reward for your hard work,
compile and run the application. Try altering tieef the form to see how the
components resize themselves to match. Try playitigthe menus you should see as
you hover over them that the message on the dtatushanges to tell you the menus
purpose.

"8 Simple HTML Editor

File Edit Help

‘__Eé}j = By ‘.Q Heading 1 =l El = E
g | Combined HTML Preview | Preview |
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Figure 9.126 — Hopefully your form looks somethiikg this.

When you have finished playing we are going to terétae About box.

The About Box

We will start by adding the bitmap for our applioat

Switch to the Controls palette and select a Stéaticap.

Drop it on the form.

We want to change the Background Color and us&tdwedard Color
WXWHITE.

Use the Picture property to select the ‘Splash.frmogh the ‘Project Images’ zip
file.

Change the General Styles to wxSUNKEN_BORDER.

Change Height to 145 and Width to 249.

Change the Left to 4 and Top to 3.

Change the Name to ‘bmpSplash’.



Next we want to add some labels to provide badarmmation to the user. We will

surround this with a Static Box.

Add the following components to the form.

Type staticbox
Caption ‘About Simple HTML Editor’
Height 71

Left 3

Name ‘stbinfoBox’
Top 150

Width 250

Type StaticText
Height 17

Label ‘Author:’

Left 9

Name ‘txtAuthor’

Top 167

Width 38

Type StaticText
Height 17

Label ‘Project Site’
Left 9

Name ‘txtProjectSite’
Top 182

Width 64

Type StaticText
Height 17

Label ‘lcons From?’
Left 9

Name ‘txticonsFrom’
Top 198

Width 59

Type StaticText
Height 17

Label ‘Sof.T’

Left 77

Name ‘txtAuthorsName’
Top 167

Width 30

Type HyperLinkCtrl
Height 17

Label ‘Programming with wxDev-C++’
Left 77

Name ‘hypProjectSite’




Top 182

Width 141

Type HyperLinkCtrl
Height 17

Label ‘Tango Desktop Project’
Left 77

Name hyplconsFrom
Top 198

Width 146

Type Button

Height 28

ID Name wxID_OK
Label ‘Close’

Left 81

Name btnClose

Top 224

Width 90

That is it for the About Box. You should now hawrething like the following image.

P mbout Simple HTML

About Simple HT ML Editor
Avthar: Sof. T
Froject Site;

Programming with wellew-C++

|canz From; Tango Desktop Project

Figure 9.127 — The About Box in the form designer

Now we will move on to the simplest form in the jea the Splash Screen. This will
appear when we start the project while the maimflmads.

The Splash Screen

For this form we just add a StaticBitmap. Thissed for the Image and for cutting out

the shape of the form.



Add a StaticBitmap.

Set the Name to ‘bmpSplashimage’.

Set the Picture to ‘Splash.png’.

Set the Left to 0 and the Top to 0.

Set the Height to 131 and the Width to 212.

That is it for the Splash Screen, all the magiesailace in the next chapter where we
delve into the coding. Your form designer shoulokitike this.

™ oplash Farm

Figure 9.128 — The Splash Screen in the form design

Next we will add the components to the InsertHyipkDIg.

The Insert Hyperlink Dialog

While not as simple as the Splash Screen, thisgliahly needs 5 controls. Using the
table add the following controls.

Type staticbox

Caption ‘Link Location’

Height 75

Left 11

Name ‘stbLinkLocation’

Top 4

Width 342

Type StaticText

Height 17

Label ‘Type in a url to link to, or choose a local linfom the
dropdown box’

Left 18

Name ‘txtLinkLocation’

Top 25

Width 322

Type ComboBox

Height 21

Left 19

Name ‘cmbHyperLink’




Text o

Top 43

Width 322

Type Button
Height 27

ID Name wxID_OK
Label ‘OK’

Left 12

Name ‘btnOK’
Top 88

Width 91

Type Button
Height 27

ID Name wxID_CANCEL
Label ‘Cancel’
Left 250

Name ‘btnCancel’
Top 88

Width 101

At this point you should have something that lolilkes this in the form designer.

"% Insert Hypetlink

‘Link Location

Tuvpe in a wrl ta link to, or chooze a local link from the dropdown box

Figure 9.129 — The Insert Hyperlink Dialog

The next two dialogs are a little more complex. $Mall look at the Create Table dialog
next.

The Create Table Dialog

We need various different controls on this diaMg need spin controls to alter the
numeric properties such as numbers of rows androduWe also need radio controls to
allow us to set some exclusive properties on thietalong with these we will use some
of the other more common controls. The first thvegymust do is drop a Panel onto the
dialog. This is because the first panel addedhélktretched to cover the dialog. If we
miss this step we will be messed up later. Oncengdglow the table below.

Type Panel
Name ‘pniBackground’




Type StaticText
Height 17

Label ‘Rows’

Left 5

Name ‘tXxtRows’
Top 5

Width 31

Type StaticText
Height 17

Label ‘Cell Spacing’
Left 103

Name ‘txtCellSpacing’
Top 5

Width 63

Type StaticText
Height 17

Label ‘Cols’

Left 5

Name ‘txtCols’

Top 29

Width 24

Type StaticText
Height 17

Label ‘Cell Padding’
Left 103

Name ‘txtCellPadding’
Top 29

Width 63

Type StaticText
Height 17

Label ‘Border’

Left 5

Name ‘txtBorder’
Top 53

Width 35

Type StaticText
Height 17

Label ‘Table Width’
Left 103

Name ‘txtTableWidth’
Top 53

Width 62

Type SpinCtrl
Height 22

Left 45



Maximum Value

100

Minimum Value 0

Name ‘spnRows’
Top 5

Value 2

Width 53

Type SpinCtrl
Height 22

Left 168
Maximum Value 100
Minimum Value 0

Name

‘spnCellSpacing’

Top 5

Value 0

Width 55
Type SpinCtrl
Height 22

Left 45
Maximum Value 100
Minimum Value 0

Name ‘spnCols’
Top 29
Value 2

Width 53
Type SpinCirl
Height 22

Left 168
Maximum Value 100
Minimum Value 0

Name

‘spnCellPadding’

Top 29
Value 0

Width 55
Type SpinCirl
Height 22

Left 45
Maximum Value | 100
Minimum Value 0

Name ‘spnBorder’
Top 53
Value 1

Width 53
Type SpinCirl
Height 22

Left 168



Maximum Value

100

Minimum Value 0
Name ‘spnTableWidth’
Top 53
Value 0
Width 55
Type RadioBox
Caption ‘Table Alignment’
Height 43
Items ‘Left’
‘Center’
‘Right’
Left 5
Major Dimension |1

Name
Radiobox Style

‘rdbTableAlignment’
wWXRA_SPECIFY_ROWS

Selected Button 0
Top 80
Width 218
Type RadioBox
Caption ‘Table Background’
Height 43
Items ‘Use Colour’
‘Use Image’
Left 5
Major Dimension |1
Name ‘rdbTableBackground’
Radiobox Style wxRA_SPECIFY_ROWS
Selected Button 0
Top 126
Width 218
Type Panel
Height 20
Left 5
Name ‘pniColor’
General Styles wxSIMPLE_BORDER
Top 174
Width 88
Type Edit
Height 19
Left 98
Name ‘edtimageSource’
Text o
Top 174
Width 124




Type Button

Height 26

Label ‘Choose Colour’
Left 5

Name ‘btnChooseColour’
Top 201

Width 88

Type Button

Height 26

Label ‘Choose Image’
Left 134

Name ‘btnChooselmage’
Top 201

Width 88

Type StaticLine

Left 5

Length 217

Name ‘stiButtonSeparator’
Orientation wxLl_HORIZONTAL
Top 233

Type Button

Height 26

ID Name wxID_OK

Label ‘OK’

Left 5

Name ‘btnOK’

Top 241

Width 75

Type Button

Height 26

ID Name wxID_CANCEL
Label ‘Cancel’

Left 147

Name ‘btnCancel’

Top 241

Width 75

Type ColorDialog
Name | ‘dlgColorChooser’
Type OpenFileDialog
Message ‘Choose an image file’
Name ‘digFileChooser’

The Create Table Dialog should look like this ie form designer.



P Create Table

Rows |2 ﬂ Cell Spacing |
Cal: |2 ﬂ Cell Padding |
Border |4 ﬂ Table Width |

b 46 lab

T able Aligrirment
() Left () Center () Right

T able B ackground
() Use Colour () Use Image

| Chooze Colour | | Chooze Image |

| (] || Cancel |

Figure 9.130 — The Create Table Dialog in the fdesigner

Relax once more and and take a break before thkdialog. In the final section we are
going to add the controls to the Insert Image @jalthis is slightly smaller than the last
dialog.

The Insert Image Dialog

This dialog allows you to select an image andtsqtrioperties. As before add the
controls as listed in the following table.

Type StaticText
Height 17

Label ‘Height’
Left 4

Name ‘txtHeight’
Top 6

Width 35

Type StaticText
Height 17

Label ‘Width’
Left 4

Name ‘txtwidth’
Top 38

Width 32

Type StaticText
Height 17

Label ‘Border’
Left 4




Name ‘txtBorder’
Top 67

Width 35

Type StaticText
Height 17

Label ‘Image Source’
Left 4

Name ‘txtimageSource’
Top 95

Width 70

Type StaticText
Height 17

Label ‘Alternative Text
Left 4

Name ‘txtAlternative Text’
Top 122

Width 78

Type SpinCitrl
Height 22

Left 48
Maximum Value | 3000
Minimum Value 0

Name ‘spnHeight’
Top 6

Value 100

Width 63

Type SpinCitrl
Height 22

Left 48
Maximum Value | 3000
Minimum Value 0

Name ‘spnWidth’
Top 38

Value 100

Width 63

Type SpinCtrl
Height 22

Left 48
Maximum Value | 3000
Minimum Value 0

Name ‘spnBorder’
Top 67

Value 0

Width 63

Type StaticBitmap




Height 84

Left 120

Name ‘imgPreview’

Top 6

Width 102

Type Edit

Height 19

Left 85

Name ‘edtimageSource’
Text i

Top 95

Width 83

Type Edit

Height 19

Left 85

Name ‘edtAlternativeText’
Text i

Top 122

Width 136

Type Button

Height 21

Label ‘Browse’

Left 173

Name ‘btnBrowseForimage’
Top 95

Width 49

Type Button

Height 24

ID Name ‘wxID_OK’

Label ‘OK’

Left 13

Name ‘btnOK’

Top 157

Width 72

Type Button

Height 24

ID Name ‘wxID_CANCEL’
Label ‘Cancel’

Left 143

Name ‘btnCancel’

Top 157

Width 72

Type OpenFileDialog
Message ‘Choose an image file’
Extensions All Image Files|*.bmp;*.qgif;*.jpg;*.jpeg|PNG files



(*.png)|*.png|GIF files (*.gif)|*.gif|JPG files

(*.ipg)I*.Jpg|IPEG files (*.jpeg)[*.jpg
Name ‘digFileChooser’

That's it! Finally you have reached the end ofdlesign of the forms. The Insert Image
Dialog should look like the following image.

P Insert Image

Figure 9.131 — The Insert Table Dialog in the fatesigner

Just to check that everything is all right compitel run the application. You will notice
that at the moment you cannot see the other diglog$ave created. In the next chapter
we will look at adding code to show the differerdldgs. We will also add code to make
all those buttons and menus do something useful.

Advanced Users

WARNING: You are advised to back up any files before @mitethem. This means you
can go back and replace them if anything goes wrong

| personally find the component palette to betkelawkward to work with. Either you
have to show all files and scroll up and down |logkior the ones you want or you have
make a guess at which section houses which compdiauldn’t it be nice it you could
decide what goes where, or have your own sectigisywur most used components?
Well the good news is that you can, even bettersniethat there are two ways to do it.

1. To do this you need to use notepad. Open it $kéact File|Open. In the Open
File dialog make sure the combo box labelled ‘Bii@ype’ is changed to read
‘All Files’. Now browse to where you installed wxp€++. The file you are
looking for is called ‘devcpp.palette’.
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Figure 9.132 — Opening devcpp.palette

You will be greeted by the contents of a file likés:

[Palette]

Sizers=TWxBoxSizer;TWxStaticBoxSizer;TWxGridSizer; T
Controls=TWxStaticText; TWxButton; TWxBitmapButton; TW
TWxMemo; TWxCheckBox; TWxChoice; TWxRadioButton; TWxCom
stCtrl; TWxTreeCtrl; TWxGauge; TWxScrollBar; TWxSpinBut
dioBox; TWxDatePickerCtrl; TWxSlider; TWxStaticLine; TW

sBar; TWxChecklistbox; TWxSpinCirl;
Window=TWxPanel;TWxNoteBook; TWxNoteBookPage; TWxGrid
HtmIWindow; TWxSplitterWindow;

Toolbar=TWxToolBar; TWxToolButton; TWxSeparator; TWxEd
oButton; TWxComboBox; TWxSpinCtrl;

Menu=TWxMenuBar; TWxPopupMenu;
Dialogs=TWxOpenFileDialog; TWxSaveFileDialog; TWxProg

alog; TWxDirDialog; TWxFindReplaceDialog; TWxFontDialo
WxPrintDialog; TWxMessageDialog;

System=TWxTimer;

[Version]
IniVersion=1

WxFlexGridSizer;
xToggleButton; TWxEdit;
boBox; TWxListBox; TWXLi
ton; TWxstaticbox; TWxRa
xStaticBitmap; TWxStatu

;TWxScrolledWindow; TWx
it; TWxCheckBox; TWxRadi

ressDialog; TWxColourDi
g; TWxPageSetupDialog;T

Each line contains one section on the palette.stdr of the line before the ‘=’
sign is the section name. The rest of the linbedlist of components in that



section. Notice that each component is separateddayni colon. The other thing
to note is that each component name begins widpdat ‘T'.

To create a new section, choose a name. Add thietble by putting a new line
in between ‘System’ and ‘[Version]'. Follow yourma with an equals ‘=" sign.
Then add the components you want in your sectiqy toe names from those
already in the file and separate each with a sefonc Also end the line with a
semi colon. For example

Favourites=TWxBoxSizer; TWxPanel; TWxEdit; TWxMemo; TWx MenuBar; TWxToolBar; TWx
ToolButton; TWxStatusBar;

Save the file and then restart wxDev-C++ you shdinldl your new section in the
component palette.

The second method is to use the GUI tool Palétteipulator available from the
Bonus download secticof the project site.

The first thing to do after running the progranta®pen the devcpp.pallete file.
To do this go to File|Open. The following browseldg will be displayed.
Browse to the Dev-Cpp folder.

Choose a file

Look in; | = Dev-Cpp v| & s
5 I2ibin IiPackages
L‘:} [hdacs [CiProjects
MyFRecent | [CExamples | Tangolmages
Documents iCiHelp Citerp
= [CiHelpingZone | Templates
L% (hIcons [Ckest Folder
Desktop I{_ﬂlmages =
I_ginclude | wxeDevC++Eook
IiLang |3 WProjects
="
Nt el i[‘_"]lll:fexec !.-- devcpp. pallete
ICmingwE2
= :,:]Output
ty Computer . -
File: name: v |

‘i Files of bype: | pallete files 7 pallete) w | Cancel

[] Open as read-anly

by Metwork,

Figure 9.133 — Browsing for the devcpp.pallete file

Open this file. The left-hand pane will be filledtlvthe names of the available
palettes. Select any of these palettes and theeceane will be filled with the



names of the components contained on this palgteright-hand pane contains
the names of the components available to add sqptlette.

4 wodev-C++ Palette Manipulator,

File Help

Palettes Installed Components Select Available Components
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Zonkraols TWxBitmapButton T olourDialog
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MMedia TWxComboBox T'xiarid

nCfficial TwxDatePickerCtrl T GEridSizer

Buttons T« Edit v TubtsHEmPindion v
Create Mew F‘alette] ’ Delete Palette ] ’ Cpen ] ’ Save

Figure 9.134 — Palette Manipulator

To move components to or from a palette use thie¢Bduttons.
Removes all components from the palette
Removes the selected component from the palette
Adds the selected component to the palette

Adds all components to the palette

To create a new palette enter the name in therbdgst box and click [Create
New Palette].

The save button creates a backup of the previdest@éile and save this one.
The backup is confined to the last set of changeky®u have made an error
restore from the backup before trying again.

Restart wxDev-C++ to see the changes.



Chapter 10 — Making It Work With Code

Introduction

This chapter is designed to help you make your tfeaGUI do something more than
look nice. The only way to achieve this is by addiode. However it can be a problem
finding where to add the necessary code. With wxDev you find that there are even
certain places where your code will vanish. Thiapthr will help to guide you past such
pitfalls.

Where to add your code (or where did it go)

We will start with an experiment to experience diappearing code problem. We will
follow this the reason why this happens. First vilkstart a new wxFrame project called
VanishingCode.

Start a new wxFrame project called ‘VanishingCode’.

Save it in a new folder called ‘VanishingCode’ viitlyour project folder.
Accept the defaults for the frame and click [Cr¢ate

Turn to the tab that says ‘VanishingFrm.h'.

Look for the line that say#///Header Include Start ",
After this line add the line#include <wx/msgdlg.h> ",

Now turn to the tab that says ‘VanishingFrm.cpp'.

Look for the line that say#//GUI Items Creation Start "
Add a line after this with this codezkMessageBox(wxT( "Hello
Everyone" ),wxT( "Doctor Nick says" );

Press <F9> to compile and run the application.

The following message box should pop up befordrdmae appears.

Dockar Mick says E \

L %
1,) Hello Everyone
""l\

Figure 10.1 — The messagebox that appears atdtietthe application
Now to demonstrate the disappearing code problem
Switch to the tab labelled ‘VanishingCodeFrm.wxfarm

Select a button control from the palette and adtiédorm.
Press <F9> to compile and run the application.



This time the message box doesn’t appear, allapaears is a frame containing a giant
button. Look back in the two files you altered antd, you will find that your code has
vanished. So why has it vanished?

The answer is because we placed it between thértemof code starting with/// .

The form designer uses these areas to add theneogssary to create the form, added
the required header files, add events, etc. ThevidEeplace all the code between these
two lines each time it updates the file. So wheradeed the button the code was
updated and our changes were removed.

So the moral is never add code between two lireesire) with 7/ '. Generally there is
a warning above these areas telling you not tocade there. However with all rules
there is an exception, this occurs in the .cppviildin the event table block within this
block is the lines////Manual Code Start " and ‘////Manual Code End ". This is the
one area where you showddter code between the two lines.

Responding to Events

The first thing we need to understand is the mepafrevents. An event is something
that happens. For example in real life the phomgimg or someone knocking at your
door is an event. When an event happens you redpandither you answer the phone or
the door, or you hide and pretend no one is hom&UI programming an event is more
likely to be a button click, a window repaintingtimer going off and so on. Just like real
life you decide what to do when an event occurs; gan even ignore it like the man
knocking on your door.

So let’s look at how we can respond to events. \WWieneed a new project to demonstrate
this.

Start a new wxFrame project.

Call it TheBigEvent and save it in a new foldertwilhe same name.
Accept the defaults for the frame.

Drop an Edit control and a Button on the frame.

Name the Edit control ‘edtMessage’ and the ButtitnPushMe’.
Change the label of the button to ‘Push Me’.

Select the button and in the Property Inspect@cs¢he Events tab.

There are two events listed OnClick and OnUpdat&bé one we are going to look at is
OnClick.

In the drop down box for the OnClick event choosel& New Function>.

The IDE should take you to the newly generated elandler. Which will ook like this.

/*
* btnPushMeClick



*/
voi d TheBigEventFrm::btnPushMeClick(wxCommandEvent& eve nt)
{

}

/I insert your code here

From our knowledge of C++ programming we can saéettie generated event handler is
a member function of the frame. It takes a singl@meter which is of the type
wxCommandEvent. What we cannot see here is thatt@®mmandEvent is one of
several classes that derive from wxEvent. For npaograms the parameter can be
ignored since all we need to know about the ewetitat it happened, for other programs
we need to know more information such as who denevent. This information is held

in the wxEvent derived argument.

We will not go much deeper into the mysteries oiMotgets event handling than this.
Instead we will look at responding to events. TDE has very kindly provided us with a

prompt on where to insert our cod@sert your code here . We will accept this
invitation.
Replace the ling insert your code here with
edtMessage->SetValue(wxT("The big event just happen ed");

Press <F9> to compile and run the program.
Try clicking on the button.

The result of running the program and pressingotiiton should look like this.

M TheBigEvent - [

The big event just happened

Figure 10.2 — The Big Event program after pressiregbutton

But how does the program know which function it@dceexecute when the button is
pressed? The answer lies near the top of the fracppdile in the event table. After you
added the new OnClick function the table will IdiKe this.

BEGIN_EVENT_TABLE(TheBigEventFrm,wxFrame)
[llIManual Code Start
/l//Manual Code End

EVT_CLOSE(TheBigEventFrm::OnClose)
EVT_BUTTON(ID_BTNPUSHME,TheBigEventFrm::btnPushMeC lick)
END_EVENT_TABLE()

There are two events listed h&er _CLOSEandeVT_BUTTONThe fist event occurs when
you try to close the frame for example by clickorgthe close button. As you can see



this calls the functiomheBigEventFrm::OnClose . The second one which we just added
has two parts the first pai_BTNPUSHMES the ID Name of the component that is linked
to the function which follows itheBigEventFrm::btnPushMeClick . So when the

button is clicked the application searches the etadie for event linked to the buttons
ID Name. When it finds an event of the correct typthis cas&VvT_BUTTONt calls the
linked function.

This is a simple example of handling events, buhost cases it is all you will need to
do. However OnClick is only one of many types oémv We will next look at a list of
events and when they occur.

Types of Event

The wxDev-C++ IDE names events after the actioh¢hases them such as OnClick.
However if you look through the wxWidgets documeéintayou wont find information
about an event called OnClick since wxWidgets aséferent method to name events
so in the documentation you will find EVT_BUTTON.

btnPughbd eswsButton -
Properties | Events

OnClick btrPuzhkdelClick,
Figure 10.3 — The Button OnClick event in wxDev-C++

EVI_BUTTON Process a
(id, func) wxEVT_COMMAND_BUTTON_CLICKED
event, when the button is clicked.

Figure 10.4 — The actual event in the wxWidgetsudoentation

Instead of listing every component and the evenxiSav-C++ allows you to alter | have
created a list in the appendix that lists the naofiése events, an example control that
uses this event and when the event occurs. Folipthi@ description of when the event
occurs is name of the event for you to look ughmwxWidgets help file.

Having taken a look at the event handling mechammxDev-C++ and wxWidgets let
us put this into practice with our sample applmatiin the next section we are going to
start adding code in order to get the whole thipguad running.

Sample Application Part 3 — The code

We now look at the most important part of the saggplication. At present our
program does nothing except start, there is nsb@areen, no way to open dialogs and
the buttons do nothing. In order to make it all kvave need to write some code.

The Application Code



First we are going to start by altering the appiaccacode file to enable us to display a
splash screen and to show start up tips. The E@e&ed to edit is called
HTMLEditApp.cpp. It present it looks like this:

HTMLEditApp.cpp

1 #include "HTMLEditApp.h"

2 #include "HTMLEditFrm.h"

3

4 IMPLEMENT_APP(HTMLEditFrmApp)
5

6 bool HTMLEditFrmApp::Onlnit()

7

8 HTMLEditFrm* frame = new HTMLEditFrm(NULL);
9 SetTopWindow(frame);

10 frame->Show();

11 return true;

12 }

13

14 i nt HTMLEditFrmApp::OnEXxit()

15 {

16 returnO;

17 }

At the start of the file two files are included theader file for the declaration of the
application class which derives from wxApp. Thiasd is where the program starts. The
other included file is the declaration of our mlame. This is needed so that the
application class can create and display our frame.

When the application class starts it runs the fonatninity)  this function then creates
our frame and shows it. Since a splash screeroisrsbefore the main screen we need to
add the necessary code before line 8. We alsote#iélde application where to find our
splash screen. So under line 2 add this line

#include “SplashFrm.h” |

Then add these 3 lines before line 8.

SplashFrm* SplashFrame = new SplashFrm(NULL);
SetTopWindow(SplashFrame);
SplashFrame->DisplayFrame();

At present we can’t compile the program since @lash frame doesn’t have a function
called DisplayFrame() , but we are going to implatithis soon. Before we look at doing
this we need add a couple more pieces of code.

Firstly before the code we just added add this line

wxInitAlllmageHandlers(); ‘

Since we will be working with images we need tdiatise the image handlers this allows
us to load and save different image types.



Finally we want to add the ability to show tips wltee program starts. This has to be
done after the frame has been created and showrefSe the lineeturn true; in the
functiononinit)  add the following lines.

i f ( /*Normally check here to see if tips should shown*/ 1)
{
wxTipProvider *tipProvider = wxCreateFileTipPro vider( "tips.txt" , 0);
wxShowTip(frame, tipProvider);
del et e tipProvider;
}

Within thei f statement a proper application would check tafdte user wants to

show tips or not. We put a 1 in here to make thecklalways return true. The application
then looks for a text file called tips.txt in thense location as the application. Without
this file the user will be shown an error message the tips file cannot be found. Create
a text file with the following contents.

tips.txt

Welcome to Simple HTML Editor.
This is a sample application written in wxWidgetsl avxDev-C++.
It accompanies the book Programming with wxDev-C++.

Save this file in the same directory as the exéxdtattle.

In order to use the wxTipProvider you need to dddftllowing include file to the list of
include files.

#include <wx/tipdlg.h> |

Next we are going to add the display function ®dplash screen. After this we will be
able to compile and run the application.

The Splash Screen

We need to edit two file to enable us to make tilash screen work as we wish. The first
file is SplashFrm.h. | will not display all the dents of this file, but near the end you will
find this function declarationoi d CreateGUIControls(); . After this line add the
following code.

SplashFrm.h

voi d SetWindowShape();
public:
voi d DisplayFrame();




Next we need to provide the code to use these uwctibns, we will do this in the file
SplashFrm.cpp.

The first line of code we need to add is in thection void
SplashFrm::CreateGUIControls() . We need to add two lines after the auto
generated code so look for the line

/IIIGUI Items Creation End |

This is around line 60. After this line add thedaling code.

SetSize(wxSize(bmpSplashimage->GetBitmap().GetWidth (), bmpSplashimage-
>GetBitmap().GetHeight()));
SetWindowShape();

The first line makes sure our frame is set to Hmessize as the bitmap we are going to
display. The second calls our function SetWindowfeifp. We are going to add the code
for this function after the OnClose function arowimbut line 69.

SetWindowShape()

voi d SplashFrm::SetWindowShape()

/IConvert image to a wxlmage so that we can access pixel values
wxIlmage Templmage = bmpSplashimage->GetBitmap() .ConvertTolmage();
/ICreate region using top left pixel as transparent colour

wxRegion region(bmpSplashimage->GetBitmap(),
wxColour(Templmage.GetRed( 0, 0),Templmage.GetGreen( 0, 0),Templmage.GetBlue( 0, 0)));
/ISet the window shape using new region
SetShape(region);

| have added comments to explain what each line.didee whole function basically cuts
out the splash screen frame to the same shape astline of the image we are using on
the splash screen. We now need to add the coded®isplayFrame() function. We will
add this after the last function.

DisplayFrame()

voi d SplashFrm::DisplayFrame()

t
inti= 0;
Show(true);
for(i = 0;i< 250;i+= 5)
SetTransparent(i);
Update();
wxMilliSleep( 15); /IFix by Fabian Wey

wxSleep( 2);
for(i= 255;i> 0;i-= b)
{

SetTransparent(i);




Update();
wxMilliSleep( 15); //Fix by Fabian Wey

}
Destroy();

This function first of all displays the frame. Thenters a loop which alters the frames
transparency causing it to fade in. Then it pausasywxSleep() , before using another
loop to fade back out again. Finally it destrogelit.

Now we finally have a program that does somethmeresting. So let us have a look at
what we have achieved.

Press F9 to compile and run.

The first thing you should see is the splash scrigesis shaped to the letters on the
image. After this fades in and out the frame widipdiay followed by the tip window. If
you have created the tips.txt file in the corrdatp you should see this.

Combine |

v Did you know...

YWelcome to Simple HTMWL Editor.

[¥] Show tips at startup Mext Tip I [ Close

6B ] [=]c]-]=]

Figure 10.3 — The application displaying a tip vand

Next we will look at coding the various dialogs ¢x&f using them in our program.



The Dialogs

The first dialog we are going to look at is the éymk dialog. The reason for this is that
it is the simplest. One of the first problems thmany users come across is that wxDev-
C++ creates the various components on a frameatoglas private. This means that you
cannot directly access members of the dialog froatreer frame such as your main
frame. This means we are going to have to writessmr functions. We will start in
InsertHyperlinkDIg.h.

We need a get/set method for the combobox on #ieg]iso that we can alter and
retrieve its contents from our main frame. Lookttoe linevoi d
CreateGUIControls(); this should be around line 77. After this line dkle
following code.

InsertHyperlinkDlg.h

public:
const wxString GetHyperlink()}{ r et ur n cmbHyperLink->GetValue();};
voi d SetHyperlinks( const wxArrayString AnchorArray){cmbHyperLink-
>Append(AnchorArray);};

We create these as public so that we can accasstiiedfirst function returns the
currently selected item in the hyperlink combobblxe second function takes an array of
wxStrings to set the choices allowed by the comkobo

We will now look at coding the insert image dial®ge again need to add code to the
header file after the lineoi d CreateGUIControls(); this is around line 98.

InsertimageDlg.h

public:
const i nt GetlmageWidth(){ r et ur n spnWidth->GetValue();};
const i nt GetimageHeight(){ r et ur n spnHeight->GetValue();};
const i nt GetBorderWidth(){ r et ur n spnBorder->GetValue();};
const wxString edtimageSource(){ r et ur n txtimageSource->GetValue();};
const wxString edtAlternativeText(){ r et ur n txtAlternativeText->GetValue();};

We only want to retrieve values from this dialogatidhe functions simply return values
from the various controls. However we also needautte for the operation of the button
btnBrowseForimage. To do this

Change tabs to the InsertimageDIlg.wxform tab.

Select the btnBrowseForimage

In the Property Inspector change to the Events tab

In the OnClick combobox choose <Add New Functiémom the choices.
You should automatically be switched the the nk&leton function.
After the line// insert your code here add the following code.



btnBrowseForlmageClick()

i f (WxOpenFileDialog1->ShowModal())
{

wxFileName TempFilename(dlgFileChooser->Get Path());
/[Extract the extension part of the file name

wxString TempExtensionString(TempFilename.G etExt());

wxBitmap TempBitmap;
/lUse the extracted extension to decide what file t ype to load
i f (TempExtensionString.CmpNoCase(wxT/( "PNG"))== 0)

TempBitmap.LoadFile(dlgFileChooser->Get Path(),wxBITMAP_TYPE_PNG);

el se i f ((TempExtensionString.CmpNoCase(wxT( "JPG" ) == 0)||
(TempExtensionString.CmpNoCase(wxT( "JPEG"))== 0))

TempBitmap.LoadFile(dlgFileChooser->Get Path(),wxBITMAP_TYPE_JPEG);
el se i f (TempExtensionString.CmpNoCase(wxT( "GIF" ))== 0)
TempBitmap.LoadFile(dlgFileChooser->Get Path(),wxBITMAP_TYPE_GIF);

/IFill the controls with relevant values
spnHeight->SetValue(TempBitmap.GetHeight()) ;
spnWidth->SetValue(TempBitmap.GetWidth());
edtimageSource->SetValue(digFileChooser->Ge tPath());

/[Display a preview of the image chosen
imgPreview->SetBitmap(TempBitmap);

We also need to add a header file to allow us ¢otlis wxFileName class so after the
line ///iHeader Include End (about line 16) add this line.

#include <wx/filename.h> |

In this function we use the class wxFileName wlattbws us to divide a filename into
different parts, we use it to easily retrieve titee éxtension. Next we use the extension
part to determine what type of image to load, ihisecessary for the second part of the
wxBitmap LoadFile() function. Once the image isded we fill the controls with values
such as image size and location. Finally we sh@negiew of the image.

Our final dialog is the create table dialog. Tlsishe most complex of the dialogs and we
will start with the CreateTableDIg.h file. Once agae need to write accessor function
as well as a couple of button click event handlassbefore add the following code after
the CreateGUIControls() function which is around line 118.

CreateTableDlg.h

public:
const int GetRows(){ return spnRows->GetValue();};
const i nt GetCols(){ r et ur n spnCols->GetValue();};
const i nt GetBorderSize(){ r et ur n spnBorder->GetValue();};
const i nt GetCellSpacing(){ r et ur n spnCellSpacing->GetValue();};
const int GetCellPadding(){ r et ur n spnCellPadding->GetValue();};
const i nt GetTableWidth(){ r et ur n spnTableWidth->GetValue();};




const wxString GetTableAlignment()}{ r et ur n rdbTableAlignment-
>GetStringSelection();};

const bool IsColourSelected(){ r et ur n rdbTableBackground->GetSelection() ==
0?true:fal se;};

const bool IsimageSelected(){ r et ur n rdbTableBackground->GetSelection() ==
1?true: fal sej};

const wxString GetColour(){ r et ur n pniColour-
>GetBackgroundColour().GetAsString(wxC2S_HTML_SYNTA X):}:

const wxString Getlmage(){ r et ur n edtimageSource->GetValue();};

Of some interest here are the IsColourSelectedsam@dge Selected functions which use
the shorthand if statement to return a true oef8lgolean value. The GetColour function
could also use some explaining, it gets the backgi@olour of the panel which is
returned as a wxColour, we then call the wxColotufsction GetAsString which we can
ask to return the string in HTML syntax which isathve need for web pages.

Now we need to turn to the CreateTableDIg.wxforim Belect the button
btnChooseColour and in the events section creagnwaOnClick event. Add the
following code after thé insert your code here line.

btnChooseColourClick

i f (dlgColorChooser->ShowModal() == wxID_OK)

/ISet the panel colour to match the value held by t he colour dialog
pniColor->SetBackgroundColour(digColorChooser-> GetColourData().GetColour());
/IRefresh the panel to show the new colour
pniColor->Refresh();
/ISet radio selection to use colour
rdbTableBackground->SetSelection( 0);

}

We will repeat the above procedure for the btnChbuoage button. In the newly created
OnClick function add the following code.

btnChooselmageClick

i f (digFileChooser->ShowModal() == wxID_OK)

edtimageSource->SetValue(dlgFileChooser->GetPat h();
/ISet radio selection to use image
rdbTableBackground->SetSelection( 1);

}

Time to relax and have a drink or your choice. A&k that coding we have several
dialogs that do nothing. Time to connect them toroain frame. Before continuing press
F9 to check that everything compiles OK. If there any errors correct them before
continuing.

The Main Frame



Okay get your fingers ready for a real workouthis tsection. We will mostly be creating
OnClick event function for buttons and menu itetng, we will also be coding some
helper functions. After all if a button and menweddhe same thing why code it twice
why not just write one function and get the butamal the menu to both call it.

We will start with the helper functions, in the HTLHEditFrm.h after the
CreateGUIControls function (about line 164) addfdilwing function declarations.

HTMLEditFrm.h

public:
voi d UpdateHTML();
voi d OpenFile();
voi d SaveFile();
voi d NewFile();
bool DoFileSaveCheck();
voi d WrapTextinTag( const wxString& TagType);
void InsertText(const wxString& Text);

We also need to add a wxString variable to holdhdn@e of our currently open file, this
will be used to add the name to the list of mosently used (MRU) files. Around line 98
after the line///GUI Control Declaration End add this line.

wxString MRUFile; |

We now need to add the function definitions. Thgsén the HTMLEditFrm.cpp change
to this tab and scroll to the bottom of this fieh add the following code.

HTMLEditFrm.cpp

voi d HTMLEditFrm::UpdateHTML()

/lUpdate and refresh the text on the HTML preview w indows
htmCombinedPreview->SetPage(mmoTextEditor->GetV alue());
htmPreview->SetPage(mmoTextEditor->GetValue());

/ISomething has changed so mark the text as altered in the memo

mmoTextEditor->MarkDirty();
}

voi d HTMLEditFrm::OpenFile()

/I Check if we need to save current file before ope ning new
i f (DoFileSaveCheck())

//IShow open file dialog
i f (digFileOpen->ShowModal() != wxID_CANCEL)

/If we have a file name add it to the most recentl y used menu
i f {(MRUFile.IsEmpty())

m_fileHistory->AddFileToHistory(MRUF ile);
}
/[Load in the file

mmoTextEditor->LoadFile(dlgFileOpen->Ge tPath());
/ISave the file path in the most recently used file S




MRUFile = digFileOpen->GetPath();
/lUpdate HTML preview

UpdateHTML();
/IAnd reset text editor

mmoTextEditor->DiscardEdits();

}
}
}

voi d HTMLEditFrm::SaveFile()

/ISet default filename and show save dialog
digFileSave->SetFilename(MRUFile);
i f (digFileSave->ShowModal() != wxID_CANCEL)

/ISave file and add filename to most recently used files
mmoTextEditor->SaveFile(digFileSave->GetPat h();
MRUFile = digFileSave->GetPath();
m_fileHistory->AddFileToHistory(dlgFileSave ->GetPath());

}
}

voi d HTMLEditFrm::NewFile()

/ICheck if we need to save the file
i f (DoFileSaveCheck())

/[Clear reset text and HTML displays
mmoTextEditor->Clear();
UpdateHTMLY();
mmoTextEditor->DiscardEdits();

}
}
bool HTMLEditFrm::DoFileSaveCheck()
bool RetVal = true;
/lIf we have unsaved changes in the text editor

i f (mmoTextEditor->IsModified())

/ICheck if we should save the changes
i f (dlgSaveChanges->ShowModal() == wxID_YES)

//Set a default filename and save file
digFileSave->SetFilename(MRUFile);
i f (digFileSave->ShowModal() !=wxID_CANCEL)

{
mmoTextEditor->SaveFile(dIgFileSave ->GetPath());
MRUFile = dIgFileSave->GetPath();
/IAdd to list of most recently used files
m_fileHistory->AddFileToHistory(MRU File);
}
el se
RetVal = false;
}
}
el se

i f MRUFile.IsEmpty())

/IAdd to list of most recently used files
m_fileHistory->AddFileToHistory(MRUFile );




r et ur n RetVval;

}

voi d HTMLEditFrm::WrapTextInTag( const wxString& TagType)

/ICreate variables to hold position of currently se lected text
Il ong PosFrom= 0, PosTo= 0;
/IGet position of currently selected text
mmoTextEditor->GetSelection(&PosFrom,&PosTo);
wxString TempString;
/IAdd tag start to temp string
TempString << wxT( "<" ) << TagType << wxT(">");
/IAdd currently selected text to temp string
TempString << mmoTextEditor->GetStringSelection 0;
/IAdd tag end to temp string
TempString << wxT( "</" ) << TagType << WxT( ">");
/IReplace currently selected text with contents of temp string
mmoTextEditor->Replace(PosFrom,PosTo, TempString );
/IAnd update controls
UpdateHTML();

}

voi d HTMLEditFrm::InsertText( const wxString& Text)

/ICreate variables to hold position of cursor
| ong PosFrom = 0, PosTo = 0;
/IGet current selection
mmoTextEditor->GetSelection(&PosFrom,&PosTo);
/IAnd replace with the text to insert
mmoTextEditor->Replace(PosFrom,PosTo, Text);
/IThen update controls
UpdateHTMLY();

}

The idea of helper function like these are not drdgause | am lazy and don't like to
type the same code several times, but also bedausdes it easier to change code later,
If I want to change the way | load a file | don’amt to hunt for the load file button press
event code, then the load file menu event codergritd keep them the same. | want to
look for and alter one function only.

At this point we want to be sure that everythingti8 OK. So press F9 to compile and
run the program. If there are any errors now igitne to fix them before we move on to
the more exciting task of connecting up the costtolcode.

Making it all work

We will start with showing the about dialog. We w#mdo this when the Help->About
menu item is selected. To do this

Change to the HTMLEditFrm.wxform tab.

Select the mnuMainBar control

On the Properties tab select Edit Menultems

Expand the &Help option and select the &About optio



Click the [Edit] button.

Next the OnMenu combobox click the [Create] button.

Change the function name to MnuAboutClick.

Click [OK].

Click [Apply] then [OK].

Then change to HTMLEditFrm.cpp and scroll to thé&doo to our new function.
Add the following code after theinsert your code here line.

MnuAboutClick

AboutBoxDIlg TempAboutBoxDlIg(this);
TempAboutBoxDlg.ShowModal();

Now follow the same procedure for the other meamg

MnuNewClick

| NewFile();

MnuOpenClick

| OpenfFile();

MnuSavecClick

| SaveFile();

MnuPageSetupClick

| digPrint->PageSetup();

MnuPrintPreviewClick

| digPrint->PreviewText(mmoTextEditor->GetValue());

MnuPrintClick

| digPrint->PrintText(mmoTextEditor->GetValue());

MnuEXxitClick

| Close();

MnuUndoClick

mmoTextEditor->Undo();
UpdateHTML();




MnuRedoClick

mmoTextEditor->Redo();
UpdateHTML();

MnuCutClick

mmoTextEditor->Cut();
UpdateHTML();

MnuCopyClick

mmoTextEditor->Copy();

MnuPasteClick

mmoTextEditor->Paste();
UpdateHTML();

That is it for the menu code, as you can see thaas provided by wxWidgets do most
of the hard work for us. We only need to call thedtions they provide such as cut,
paste, etc.

Since we are now starting to use the dialogs watedeearlier we need to tell the
compiler where to find the code. Near the top effTMLEditFrm.cpp file under the
line ///iHeader Include End which is around line 46 add the following listin€lude
files.

#include "InsertHyperlinkDlg.h"
#include "InsertimageDlg.h"
#include "CreateTableDlg.h"
#include "AboutBoxDlg.h"

Now to check if your hard work has been succesBiss <F9> to compile and run the
application. If there any compilation errors nowthe time to fix them. Try using the
different menus and see the results.

Next we are going to look at the main toolbar. fhearfirst seven buttons | am going to

leave you to create the OnClick functions and whtecode (Hint the code is the same as

for the menu items which have the same purpose)aM/@ow going to look at the
cmbHeadings combobox. The event we need to wrgedlde for is the OnUpdated
event. This occurs when the user makes a new gglethe code is as follows

cmbHeadingsUpdated
/ICreate a temporary string and send it the H tag p lus a number derived from
/Ithe users selection, add 1 since the combo conten ts are numbered from zero

WrapTextInTag(wxString() << wxT( "H" ) << (cmbHeadings->GetCurrentSelection() +
1))




Thanks to our helper function WrapTextinTag we aahieve a lot in one line of code.
We are going to make use of the InsertText helpectfon for the alignment buttons.
The OnClick function for each of these is as fokow

btnAlignLeftClick

InsertText(wxT(" ALIGN=\"left\""));

btnAlignCenterClick

InsertText(wxT(" ALIGN=\"center\""));

btnAlignRightClick

InsertText(wxT(" ALIGN=\"right\'"")); |

Once again the InsertText function reduces the atnafucode we need. The backslashes
are needed to escape the quote signs since wemdeplay them as part of the
alignment property.

We are now finished with the top toolbar, as befmess <F9> to compile and run the
application and check that there are no coding&rfnce you are satisfied we are going
to move on to the side toolbar.

The first three buttons are fairly simple and wtaikly like the header combobox. We
will create them next. The code for the three ehttfollows.

btnEmboldenTextClick

WrapTextinTag(wxT("B"));

btnltalicise TextClick

WrapTextinTag(wxT("1"));

btnUnderlineTextClick

| will leave this one for you it is the same as tiieer two the only different is that the tag
letter is “U”. The next button is the font buttdhis is much more complex since we need
to retrieve to values from the font dialog. Createew OnClick function and add the
following code.

btnChangeFontClick

i f (dlgFont->ShowModal())

wxFontData FontData = digFont->GetFontData();




wxFont Font = FontData.GetChosenFont();

| ong PosFrom= 0, PosTo= 0;
mmoTextEditor->GetSelection(&PosFrom,&PosTo);
wxString TempString;
TempString = wxT( "<FONT COLOR=\"");
TempString << FontData.GetColour().GetAsString( wxC2S_HTML_SYNTAX);
TempString << wxT( ") <<wxT( " FACE=\" );
TempString << Font.GetFaceName() << wxT( Y,
TempString << wxT( "POINT-SIZE=\"" );
TempString << Font.GetPointSize() << wxT( "\,
TempString += mmoTextEditor->GetStringSelection 0;
TempString += wxT/( "</[FONT>" );
mmoTextEditor->Replace(PosFrom,PosTo, TempString );
UpdateHTMLY();

The next button creates a horizontal line the dotdews.

btninsertHorizontalLineClick

InsertText(wxT(  "<HR>")); |

The next button creates anchor points. The ugaoispted for the name of the anchor
point, this is used to build the anchor point. Binehor point is added to a list of anchor
points for use in the insert hypertext dialog. Thee for this function follows.

btnCreateAnchorPointClick

/[Create variables to hold position of selected tex t

long PosFrom = 0, PosTo = 0;

//Get the text selection

mmoTextEditor->GetSelection(&PosFrom,&PosTo);

wxString TempString , TempAnchorString;

/IGet name of anchor point from the user

TempAnchorString << wxGetTextFromUser(wxT( "Enter a name for your anchor
point" ),wxT( "Anchor point creator" ));

/ICreate temporary string to build anchor point

TempString << wxT(  "<A NAME=\"" ) << TempAnchorString << wxT( "\,
TempString << mmoTextEditor->GetStringSelection() < <WXT( "</A>" );
//Write the anchor point

mmoTextEditor->Replace(PosFrom,PosTo, TempString);

//Update the HTML controls

UpdateHTML();
/ICreate an anchor point and add to list of anchor points
TempAnchorString.Prepend(wxT( "#'));

AnchorArray.Add(TempAnchorString);

This function requires that we add another varidsiehorArray to the variables held by
the frame. Under the wxString variable MRUFile e tHTMLEditFrm.h file add the
line.

wxArrayString AnchorArray; |




Tied in with the create anchor button is the crégfgerlink button which we shall look at
next. This uses the array of anchor points to paputhe combobox on the
InsertHyperlinkDialog. The code for this buttonléols.

btninsertHyperlink

/[Create a new InsertHyperlinkDialog and populate w ith anchor points
InsertHyperlinkDlg TemplnsertHyperlinkDIg( t hi s);
TemplnsertHyperlinkDlg.SetHyperlinks(AnchorArray);

//IShow the dialog

i f (TemplnsertHyperlinkDIg.ShowModal() == wxID_OK)

| ong PosFrom= 0, PosTo= 0;
mmoTextEditor->GetSelection(&PosFrom,&PosTo);
/[Create the hyperlink string
wxString TempString;
TempString << wxT( "<A HREF=\"" );
TempString << TemplinsertHyperlinkDlg.GetHyperli nk();
TempString << wxT( "\,
TempString << mmoTextEditor->GetStringSelection 0;
TempString << wxT( "</AS" ),
/lInsert the hyperlink string
mmoTextEditor->Replace(PosFrom,PosTo, TempString );
/IAnd update the HTML controls
UpdateHTML();

The next button is the insert table button, onaarathis will use one of our custom
dialogs.

btninsertTable

CreateTableDIlg TempCreateTableDialog( t hi s);
i f (TempCreateTableDialog.ShowModal() == wxID_OK)

| ong PosFrom= 0, PosTo= 0;
mmoTextEditor->GetSelection(&PosFrom,&PosTo);
wxString TempString;

/IStart to create the table string

TempString << wxT( "<TABLE ALIGN=\"" );
TempString << TempCreateTableDialog.GetTableAli gnment();
/ICheck if user wishs to use a background image or colour

i f (TempCreateTableDialog.IsimageSelected())

TempString << wxT( """ BACKGROUND=\"" );
TempString << TempCreateTableDialog.Getl mage();

el se i f (TempCreateTableDialog.IsColourSelected())

TempsString << wxT( "\" BGCOLOR=\"" );
TempString << TempCreateTableDialog.GetC olour();

/IStart to add the table attributes
TempString << wxT( "\" BORDER=\"" );
TempString << TempCreateTableDialog.GetBorderSi ze();
TempString << wxT( "\" CELLPADDING=\"" );
TempString << TempCreateTableDialog.GetCellPadd ing();
TempString << wxT( "\" CELLSPACING=\"" );
TempString << TempCreateTableDialog.GetCellSpac ing();




TempString << wxT( "“\" WIDTH=\"" ;
TempString << TempCreateTableDialog.GetCellSpac ing();
TempString << wxT( “\">\n" );

/[Loop through to create all the table rows

f or (inti = TempCreateTableDialog.GetRows();i>= 0;i--)

TempString << wxT( "<TR>\n" );
//Loop through to create all the table columns
f or (int j = TempCreateTableDialog.GetCols();j>= 0;j--)

TempString << wxT( "<TD>\n" );
TempString << wxT( "</TD>\n" );

}
TempString << wxT( "</TR>\n" );

/I[End the table
TempString += wxT( "</TABLE>\n" );
/lInsert the table string
mmoTextEditor->Replace(PosFrom,PosTo, TempStrin Q);
//Update the HTML controls
UpdateHTML();

We now only have one button left to write codetfa insert image button. Follow the
usual procedure and add the following code to th€l@k function.

btninsertimageClick

//Show insert image dialog
InsertimageDlg TemplnsertimageDialog( this);
i f (TemplnsertimageDialog.ShowModal() == wxID_OK)

/[Create string to hold image details
wxString TempString = wxT( "<IMG" );
TempString << wxT( "BORDER=\"" );
TempString << TemplnsertimageDialog.GetBorderWi dth();
TempString << wxT( “\"HEIGHT=\"" )
TempString << TemplnsertimageDialog.GetimageHei ght();
TempString << wxT( “\"WIDTH=\"" );
TempString << TemplnsertimageDialog.GetimageWid th();
TempString << wxT( "\"* SRC=\"");
TempString << TemplnsertimageDialog.GetimageSou rce();
TempString << wxT( "\" TITLE=\"" );
TempString << TemplnsertimageDialog.GetAlternat iveText();
TempString << wxT( "\,

/IAdd to the text editor
mmoTextEditor->WriteText(TempString);

/lUpdate the HTML controls
UpdateHTML();

Finally we need to make a minor change to the ABoxDIg.cpp file. At present if we
click on the hyperlinks on the about box we areteto the wxDev-C++ website. This is
not what we want so look for the line ////GUI Ite@geation End (around line 80) and
add the two following lines of code.

hypProjectSite->SetURL (WxT( "http://wxdevcpp-book.sourceforge.net” ));
hyplconsFrom->SetURL(wxT(  "http://tango.freedesktop.org/Tango_Desktop_Project ");




And that is it for the controls. However at the nethe application still has a few
major flaws. Firstly the HTML does not update as tiser types, secondly when the user
presses enter the HTML tag <BR> should be addéukttext editor, thirdly there are no
prompts to save the current file when the useséhki application and finally the most
recently used file menu entry does nothing. We fmlthis next.

Tidying up

The first problem is easy to solve we already hafienction UpdateHTML() we just
need to call it in the correct place. The functiamneed is called OnUpdated and is part
of the mmoTextEditor text control. Create a newction and add the line

mmoTextEditorUpdated

UpdateHTML(); |

This has now created a new problem, try compilimgj junning the application and you
may find that it crashes after the splash screewshThe reason for this is that when the
text control is created it sends an update evemtUpdateHTML code then tries to
update the HTML controls which are not yet created.

We now need to modify the UpdateHTML function. Miydt to look like the following.

UpdateHTML()

/ICheck the GUI controls have been created before ¢ ontinuing
i f (SetupComplete)

//Update and refresh the text on the HTML preview w indows
htmCombinedPreview->SetPage(mmoTextEditor->GetV alue());
htmPreview->SetPage(mmoTextEditor->GetValue());

/ISomething has changed so mark the text as altered in the memo

mmoTextEditor->MarkDirty();
}

We now need to create the variable SetupCompletaker it in the correct place. We
will create it in the HTMLEditfrm.h file. This wilbo after the lin&//Gui Control
Declaration End and looks like this.

bool SetupComplete; |

We now need to make an alteration in the functio?MHEditFrm::CreateGUIControls()
that the IDE has created for us in the file HTMLiEdin.cpp. Alter the function to look
like the following.

SetupComplete = f al se;
CreateGUIControls();
SetupComplete =  true;




Now we are ready to continue. This is a good exaraphard to find bugs that arise from
seemingly safe code. After all we only called action that we have called many times
before. This is where a debugger is extremely kb the backtrace can show you
exactly where the program crashed.

The second problem requires us to create anotlest @andler for the same control. This
time we need to modify the OnEnter event. Createvaevent and add the following
code

mmoTextEditorEnter

mmoTextEditor->Write Text(wxT( "<BR>")); |

Next we need to prompt the user to save the filennthey close the program if the file
has changed since they last saved it. To do thisegd to modify the OnClose function
that the IDE created for us automatically. At themnent it only contains one line of code
Destroy(); We need to alter it to look like this.

//Save the most recently used files
m_fileConfig->SetPath(wxT( "/IRecentFiles" ));
m_fileHistory->Save(*m_fileConfig);
m_fileConfig->SetPath(wxT( ) &

/ICheck if we can veto this event, we can't if oper ating system says no
i f (event.CanVeto())

/ICheck if we have any unsaved code
i f (mmoTextEditor->IsModified())

/ICheck if the user actually wants to save changes
i f (dlgSaveChanges->ShowModal() == wxID_YES)

/ISet default filename
digFileSave->SetFilename(MRUFile);
/IShow the save file dialog
i f (digFileSave->ShowModal() !=wxID_CANCEL)
{
mmoTextEditor->SaveFile(digFileSav e->GetPath());
Destroy();

}

}
el se
Destroy();

el se
Destroy();

el se
Destroy();

The final problem is a bit more tricky we need teate our own event handler and add it
manually. The function declaration needs to be dddéiTMLEditFrm.h just before the
end of class }; line which is around line 212. Atié following line



void OnMRUFile(wxCommandEvent & event);

We then need to write the function definition welwadd this at the end of the file
HTMLEditFrm.cpp. Add the following function.

voi d HTMLEditFrm::OnMRUFile(wxCommandEvent & event)

{
/ISee if we need to save the current contents of th e text editor
i f (DoFileSaveCheck())

/IGet the file name using the event ID value
MRUFile = m_fileHistory->GetHistoryFile(eve nt.Getld() - wxID_FILE1);
//Load the file held in the variable MRUFile
mmoTextEditor->LoadFile(MRUFile);
/lUpdate the HTML controls
UpdateHTMLY();
/IMark the text editor as unchanged
mmoTextEditor->DiscardEdits();

}
}

Finally we need to connect this event handler éoeent mechanism. We want to catch a
range of events IDs since each MRU will send aedifit ID. We will add the code near
the top of the HTMLEditFrm.cpp file after the lingManual Code Start which is around
line 59. Add the following line

[ EVT_MENU_RANGE(WxID_FILEL, wxID_FILE9, HTMLEditFrm:  :OnMRUFile) |

This connects our event handler to a range of negeat IDs numbering from
wxID_FILE1 to wxID_FILE9.

That is it we are done try pressing F9 to try tiet¢completed editor.
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Figure 10.3 — The editor in action

This chapter has shown us how to add code to ouis@Uorder to make them work.
The following chapter is one we have referred teady and deals with making our
application look and behave in a professional mariviany of the points covered by this
chapter have already been incorporated in our egjin. However it contains a few
pointers to other improvements that could be inoafed.



Chapter 11 — Guidelines for Professional Looking Pr  ograms

Introduction

This chapter has very little to do with wxDev-C+tdamore to do with programming in
general. It is one thing to write a program, iaimother to make it act and look
professional. This applies the source code as ras¢h the look of the GUI. The GUI is
important for your end users, the source code pntant for you and other maintainers
of your code.

This chapter will touch on many of the areas tlsat improve your programs and make
your source code much nicer to work with and mamta

Naming Conventions

There are almost as many different naming convestare there are programmers and
debates about the best convention can becomelwated. Basically a naming
convention means to give your variables meaninggnhes that help improve the
readability of your code. The convention you chomsese may be dictated by your
project specification, or it may be one you haveetigped by yourself. There is no set
right way, but there are definite wrong ways.

1.

Choose a convention and stick to it throughout youcoding.

For example you may choose to start all integeiabées with int and floats
with flt.

Right ‘ Wrong
int intNumberOfVegetables; int intVeg;
int intNumberOfCustomers; int C;
float fltTotalCost; float ftot;
float fltTempCost; float cst;

As you can see the first column is easier to urtdedsyou can see at a glance
what each variable type is wherever it appearsiaikes it harder for
example to accidentally assign a float to an int.

The second column shows code that would be mofiewdtfto understand.
For one thing some variable show their type aneéradon’t. It is also harder
to understand because of the following rule.

Give each variable a meaningful name.



In the table above the first column shows varidbé have been given names
that explain their purpose. It is true that it kenger to write
‘NumberOfCustomers’ than just ‘C’, but it a yearse when you look back

at your code it will be a lot easier to remembeatithat variable is intended
to do.

A common exception to this rule is the variablesdifor loops. It is common
to call the variable ‘" if you have a second lowefthin the first the variable
name ‘j’ is often used and so on. Also variablesdu®r coordinates are often
called just x ory.

Make variable names easier to read.

If a name contains multiple words it is common tedk them up in some
way to make them more readable. This is either donesing capital letters
for each word or separating them with underscores.

Right ’ Wrong

int intNumberOfVegetables; int intnumberofvegtables;
int int_number_of vegtables;
int IntNumberOfVegtables;

Use nouns for class names.

Since a class is a representation of an objeetitly always makes sense to
use a noun to describe it.

Right ‘ Wrong
class Car; class IsItADrivingThing;
class EditBox; class HasltWheels;

Use verbs for method or function names.

Since functions carry out actions it nearly alwaakes sense to use a verb to
describe them. If a function returns a Boolean @alerbs like is, has, can, etc
are most suitable.

Right ‘ Wrong

string MakeNameString(); string NameString();
int CountToTen(); int Ten();

bool IsNameValid(); bool NameValid();
bool CanQuit(); bool Quit();

Make constant variables more obvious.

Since constants name a value that will not chahgmkes sense to name
them in such a way that the code looks wrong if ygdo use a constant as a



normal variable and assign a value to it. Thissisally achieved by using all
capital letters for the constant name.

Right ‘ Wrong
int DAYS_IN_THE_YEAR = 365; int days_in_the_year = 365;
float Pl = 3.141592; float pi = 3.141592;

The second point can be extended for GUI componbptadding an abbreviated form of
the component name to the start of the variableekample

Component Suggested Name
wxTextCtrl wxTextCtrl txtSomeName;
wxPanel wxPanel pnISomeName;
wxButton wxButton btnSomeName;
wxStaticLabel wxStaticLabel IblISomeName;
wxCheckBox wxCheckBox chkSomeName;
wxRadioButton wxRadioButton rdbSomeName;

This covers the basics but there is a lot moreataing conventions. To find out more
simply type ‘Naming Conventions’ into any searclgiee. Some links worth looking at
are:

http://en.wikipedia.org/wiki/ldentifier naming coemtion
http://www.joelonsoftware.com/articles/Wrong.html
http://en.wikipedia.org/wiki/Hungarian notation

Remember the most important thing is to settle rothewelop a convention you are
comfortable with and beonsistentith it.

Mnemonics and Keyboard Accelerators

Mnemonics

Mnemonics are letters in a menu or on certain otgithat are underlined. They allow
the user to hold down the ALT key and press thesdimd letter on the keyboard to
simulate clicking on that menu entry or controlislworks on unix and Windows
platforms, at present this is not implemented omilash platforms.

We saw an example of using mnemonics when buildindirst wxWidgets program.
We used them while building the menu. Do you rememtibose using ‘&’ in the
captions. The letter that the ‘&’ proceeds is uasdhe mnemonic. Often this will be the
first letter of the menu entry, but as mnemoniosth® be uniqgue sometimes the first
letter is unavailable in which case other letteith\& strong association, e.g. ‘E&xit’. Try
to avoid letters that descend as the underlinedbedmdden by these. E.g. ‘g’,’p’,J.

Avoid narrow character such as ‘1.



Some of these mnemonics are conventions, for exaf@gixit’, ‘&File’, ‘Cu&t’ and so
on. If you are unsure what to use, try lookingtaieo well known programs and see what
they use. Other than that some general rules toyel are. Try to use the first or second
letter in a word. E.g. ‘&File’, ‘&Help’. Try to usa distinctive constant. E.g. ‘E&xit’.

Generally Mnemonics are used on all controls thataontain text captions and can be
clicked upon. Common exceptions are OK and Canatbhs which should be mapped
to ENTER and DELETE.

There is another convention that applys to memuastthat is worth mentioning here. If
clicking on the menu item will open a dialog boeitthe convention is to end the menu
items caption with “...” for example ‘Properties ...’

Keyboard Accelerators

Keyboard Accelerators are keys or key combinatthasthe user can press to activate
certain functions. We have already come acrosetimewxDev-C++ itself. For example
when we press <F9> to compile and run, F9 is a &aybaccelerator. Again we used
them in our first wxWidgets program. This was tlaet@fter the menu name that began
with \t" everything after the ‘\t’ was the keybahaccelerator.

Once again keyboard accelerators follow conventianiable with a few of these follows.
Once again if in doubt check other professionagmms and see what they have used.

New Ctrl+N Redo Shift + Ctrl+ Z | Find Ctrl+F
Open Ctrl+O Cut Ctrl+X Select All Ctrl+A
Save Ctrl+S Copy Ctrl+C Search Again | F3
Print Ctrl+P Paste Ctrl+V Goto Line Ctrl+G
Undo Ctrl+ Z Delete Del Help F1

You may think that all this mnemonic and keyboardederator nonsense is just useless
bells and whistles for a program. If so just waitilthe day the mouse attached to your
computer stops working. That is the day you widlrtks someone for spending the time
to make sure that you can operate your computagusily the keyboard.

Working with Multiple Source Code Files

As you program you will notice that some programse in one massive source code

file and others are split into multiple smallee| some with .c or .cpp file name
extensions and some with .h extensions (there arg/mother extensions but these are the
ones | come across most often). So what are thensalyes or disadvantages of using
many source files? And how do we go about doingfthi

To Be Written



Other points

ThewyoGuide by Otto Wyss covers many more points for makingryapplication look
and act in a professional manner. It is well walthivnloading and reading. Then perhaps
use it to add some more features to the samplécatiph.

Sample Application Part 4 — Making It Professional

This section is down to you, consider it homewdnyou like. Your assignment is to read
through Otto Wyss’ wyoGuide then implement somalbof the points to make our
application more professional. Here is a list ahpoyou might want to try
implementing.

Chapter 2 — Basic Frame Layout

Try writing code that sets the main frame to aceable default size. You could then try
implementing code which allows the user to savelaad a preferred size and position.
These could be saved in a config file our applaatlready created one that is held in
the pointer m_fileConfig.

You could alter the title bar to display more inf@tion such as the application name and
the name of the currently opened file or Unitlechhif the current file has no name.

You could also alter the status bar to containva fredd showing the current file name
and more feedback information.

Chapter 6 - ‘Preferences’
Try to add a new menu item that produces a preteredialog. This dialog could allow
the user to show/hide the status and toolbarsulidccontain options to allow the user to

decide wether the splashscreen and tip box sheuttigplayed or not.

On the subject of tips it is also good to keepkraicthe last tip the user was shown and
save it to start in the same place next time tbgnam runs.

You could also add a menu with check items that thhese preferences on or off.
You could also implement loading and saving of ¢heieferences via a config file.
Chapter 11 — ‘Miscellaneous’

If you are really adventurous you could try implertieg drag and drop to open files.

All of the above points with the exception of dieapd drop have been incorporated into
the source code for the sample application in thap@er 11 file.






Basic wxDev-C++ Related FAQs

Q.
A.

Why does my program look different when | compié it?

If the differences are confined to the placenwrdontrols, size of controls or
other minor differences then there are two reasons.

The first is that wxDev-C++ is written using Delptot wxWidgets, therefore the
look of the controls may not correspond exactly.

The second reason is that wxDev-C++ is a work mdh&eatures are still being
added and improved, at some later date these eliiées may be worked on and
corrected. If it is a big problem you can file gglveport at sourceforge to alert the
developers.

If the problem is that your program doesn’t lodéelan XP program read the next
FAQ

Why does my program not look like a Windows XP mpgram when | compile
it?

If your program looks like a Windows XP programthe visual designer but
when you compile and run it, it looks like a Windo@x program then the cure is
simple.

In wxDev-C++ go to the menu Project|Project Optiongress [Alt] + [P] to

bring up the following dialog.

Project Options §|

General | Filez | Compiler | Parameters | Directories | Build Options | Makefile | Yersion info

I arne: Project
Filenarne: C:hDew-CpphProject] . dey
COutput file: C:ADev-CpphProject] .exe
Files: G files [£ sources, 2 headers, 1 resources)
lzon: Tupe:
| Slbay |
Win32 Conzole
| Bl Browse | |Win32StaticLib
Wwiind2 DLL
a [] Support Windows %P Themes
Lok || Xcenee | [ 2 Hep

Figure ?.? — The Project Options dialog



The tab you want is the one that is already openwst above the buttons is a
check box titled ‘Support Windows XP Themes’, chégk. Click on [OK] then
press <F9> to recompile and run. You should hasieiry new XP themed
program.

wxDev-C++ keeps crashing what's wrong, what canhdo?

Since wxDev-C++ is pretty stable it is a workhiand and will contain bugs and at
times those bugs will crash the IDE. Sometimes & problem in wxDev-C++'s
code and sometimes it will be due to the configarabf your computer. So what
can you do about it?

Firstly don’t write to the developers or forums lvihessages like this “wxDev-
C++ crashes, please fix it” or “wxDev-C++ has jasished what is wrong with
it?”. The developers are only human (yes it isrtleey can not guess from
messages like that what has gone wrong.

The correct procedure is to file a bug report. WtnenIDE crashes it will
generally produce the following dialog.

devcpp.exe
@ an error occurred in the application, ¥, continde applcsbog
;---'-‘ restart application
] mailbugrepart [ save b@ 3 close application
\ madExcept 30 non-commercial édition —
| general | call stack | _moclules ::_processes I hardware | epuregs | stack dum_p | _disasm_
‘ description value
date/time 2006-08-11, 18:26:40, 343ms
compuker name LUMIMA-1
Uset name Programming <adminz

operating system
system language
system up bime
prograrm up ime
proCessor

physical memary
free disk space
display mode
process id
allocated memary
executable

exec, date/time
WErsian

madExcept wersion
callstack cre
exception class
exception message

Windows xP Service Pack 2 build 2600
English

1 hour 13 minutes

24 seconds

AMD Athlonitm)

581/1023 MB {freetatal)

{3:) 50,35 @B (C:) 3,21 GB
1280x1024, 32 hit

$hF0

40,59 MB

devcpp.exe

2006-01-30 19:02

4.9.9.2

3.0

$555ad077, $d6580273, $d6580273
EFCreateErrar

Cannot create file C:LCPPYTr\PFRAProject#_private.rc,




Figure x.x — wxDev-C++ error dialog

The section of most interest to us is circled ih re

The following steps will vary depending on whetlgeu choose to save the bug
report first or just mail it. Steps 1 — 2 are theng for both. Step 3 is only if you
have chosen to save a bug report.

So choose either

Save bug report
Or Mail bug report

Then follow the next steps

Step 1 In the dialog enter your contact information. Tal®ws the developers to
contact you if they need further information ofirtiorm you about
possible solution and fixes.

Click [Continue].

x)

Save Assistant

Contact Information 1

MO nanme:

Fred Bloggs

yoLr email;
fredbloggziibloggyboy. et

zome ext

Continue Abort

Figure x.x - Step 1, Entering your contact inforioiat

Step 2 Although you can skip this step it is not verygiel. So enter everything
you did leading up to the crash. Enter as muchildetgossible here as
this will allow the developers to try to reconstrtiee steps that lead to this
situation.

Click [Continue]



Save Assistant

(X

Error Details

i which situation did the error occur?

The crazh happened when | started a weFrame
project.

| Added a weButton ta the frame and then preszed
the compile and run button.

The wery nest thing that appeared was the crazh
repart,

Cantinue Skip Ahort

Figure x.x - Step 2, Reporting the steps leadintpéocrash

Step 3If you chose to save the bug report then the dizkdbg you will see is a
save dialog. Save the bug report under any hamevisiu

save bug report [3E|
Save jn; | e Dev-Cpp vl 3 T e o
Y |_|ﬂ hin [Cimingw3z
It "a (contrib [ChPackages
Mu Recent idl rf_'lPrnjects
Diocuments f:ljdgcs Fljprgpgnd
— (L) Examples [yshare
@ (5 Fahin Chsource
Desklop Chfb Citemp lib
G0 ) Templates
CHelp Cwx
'_'_J.. () Icans [C5)w Projects
. (hinclude [£] bugreport, bxk
My D b —
FREREL I IJLang r=_°] copving.bxk
b E] whatsnew, bxt
" Cllibexec
: [CSyMatt - Miko
by CompLter
L File name: I:-uqre ork b b | [ Save ]
My Metwork, | Save az type: tt:-:t v [ Caricel ]

Figure x.x — Step 3, Saving a bug report.
Click [Save]
You will be returned to the crash dialog.

Click [Mail bug report]




Steps 1 and 2 will already be filled, this will @&dent by the continue
button being coloured dark green.

Continue on to the final stage.
Step 4The final stage is to send a screenshot of yosktdp and the state of
wxDev-C++, this is generated automatically by thgart generator. This

can give the developers useful information aboetstate of your system
and the IDE.

Send Assistant

o] ®

Screenshot Configuration

¥ zome text

Abort

Figure x.x — Screenshot of your desktop and wxDew-€inning.

Now the report generator will contact your defauttail client to create an
email to the developers.

Step 5Add any extra information in this email, but neothirude, remember they
are working hard to develop this and provide iefoé charge. Finally
send the email.



H® bug report

Eile Edit Wiew Insert Format  Tools  Message  Help

=l p 9 . i£) ﬂ/

Send Copr ke Check,

T Iqururamnath@vahm.cum: joel@joelsplace.sq
it |
Subject: il:uug report

please find the bug report attached

Figure x.x — Email carrying the completed bug répor

| started wxDev-C++ then selected File|New|Newxirame. Three files
Frm1h, Frml.cpp and Frml.wxform were created, but vihen | pressed
compile nothing happens. If | press Ctrl+11 a dialg that says ‘Rebuilding...’
appears and nothing happens. What is wrong?

Nothing is wrong. The New wxFrame options judtis a new frame to your
project. If you haven’t begun a wxWidgets projdwtrt there is nothing for the
compiler to compile therefore it wont do anything.

| try to compile my project but get lots of erras like the following:

My ProjectFrm.h:33: error: expected unqualified-id before numeric constant
My ProjectFrm.h:33: error: expected *," or *;' before numeric constant

What is the problem?

The most usual cause of this is that when yeated a new project you included
spaces in the project name. If unnoticed this eanlt in the generated class
names containing spaces which is not legal in Gpaces in the project’s
filenames can also create problems since the malgggm which is used to call
the compiler can interpret the space as the etitedilename. (The problem with
spaces in the filenames is reported to be fixed).



| disabled code completion, but the visual desigr keeps complaining, why
does the designer need code completion enabled?

When you use the designer to add event fun¢tigrour project, the designer
needs to determine the best place to insert thigtiftn and check that a function
with the same name does not already exist. If yanitdntend to add events you
don’t need code completion enabled.

| have installed a new version of wxDev-C++ or aew version of the
wxWidgets library. Now when | try to compile a previously working project |
get this error “cannot find —lwxmsw25”. What is wrong?

The problem that is being reported is that thkdr cannot find one of the library
files. In this case it is the base wxWidgets filais problem generally arises due
to the naming convention of the wxWidgets librariesese are named ‘I’ for
library ‘wx’ for wxWidgets, then the platform ‘mswfinally the library version
number in this case 2.5.x. It is the last part taatses problems. Your project has
been linked to the 2.5.x library but if you havelated you may now be using
2.6.x or 2.7.x and so on. So how to fix the prollem

Open the Project Options dialog via Project|Proj#ations. Then select the tab
labelled “Additional Command-line options”. In tkext control under the label
Linker look for any options that contain a 25 aftdrathis to 26 or whatever
version of library you are using.

| Project Options

Project Profile : Mingis 2.4.2 - ﬂEJ

| General I File:s | Cu:umpilerl Additional CommandHine options: | Directories | Build Options | b ak.efile I Aufk

Compiler: C++ compiler Linker
-frcerthi - -frio-rtti & mwindows -
-fro-exceptions -fhio-exceplions g 28 _she
-frio-poc-gtiuct-retun -fhio-poc-struct-retur g 28
-fatrict-aliazing = -fztrict-aliazing = wmmaazE gl )
A all A all lietiff =
Db 5w O walbd S wjpen
D GHUWAM3Z_ D GMLRwANGEZ_ wsphig
D wiNIE_ - D WwANSE - | lamzlib

Dsreges

rsexpat
Preprocessor Definitions: kemel=z2

Juzerd2
_WiREMEW -lgdi32
__GMUWAMGZ_ lcomdlg32
_ wiNSR_ -

| G AddLibrary or Object |

[ /0 | Xcaneel | [ 2 ep |




Figure x.x — The Project Options dialog showing waiéts 2.6.x library files

| have installed a new version of wxDev-C++ or aew version of the
wxWidgets library. Everything compiles fine, but when [ try to run the
program | get a library mismatch error dialog. What is wrong?

This problem occurs because some parts of thgram are compiled with the old
library and other parts are compiled with the nibsaky. As a result you will see
an error dialog like the following.

Fatal Error

Mismatch between the program and library build versions detected,
The library used 2.8 (no debuag, ANSI, compiler with C++ ABT 1002wy conkainers, compatible with 2,63,
and your program used 2,7.1 {no debug, ANSL compiler with C++ AEL 1002w containers, compatible with 2,63,

Figure x.x — The library mismatch dialog

The answer is simple. Go to the menu option ExéRetauild All or press Ctrl +
F11. This will recompile all the source files inaapplication with the new
library.

| altered a line in the wxWidgets setup.h filed enable a feature | need. Now
when | build my program | get a library mismatch dialog. What did | do
wrong?

This problem occurs because the wxWidgets lyphas been compiled with the
settings previously in the setup.h file. Howevetdese you have altered the
settings in setup.h they no longer match thoseimvttte library. As a result you
will see an error dialog like the following.

Fatal Error

The library used 2.8 (no debug, AMSI, compiler with C++ ABL 1002,wx containers, compatible with 2,63,

@ Mismatch between the program and library build wersions detected.
and wour program used 2.8 (no debug, AMST, compiler with C++ ABT 1002,5TL containers,compatible with 2.6).

Figure x.x — The library mismatch dialog

There are two solutions, the first is if you camiage without the feature simply
change the settings in setup.h back to their pusvéettings.

The second option is if you need the features. Moernwill need to recompile the
wxWidgets libraries using the settings you need.



Q.

| try to compile my wxWidgets project but | keepgetting the error
“[Resource error] can’t open cursor file ‘wx/msw/hand.cur’: No such file or
directory. What am | doing wrong?

Firstly don’t worry this is an ongoing probleimet raises its head every now and
then. This should be fixed in the latest versioh&xDev-C++ but if you do run
into this problem here is how to fix it. Open th@ject Options dialog via
Project|Project Options. Go to the Directoriesaall under Resource Directories
add the include path to your copy of wxDev-C++ thilf be either ‘C:\Dev-
Cpp\include’ if you installed to the default diregt or whatever path you chose
to install to plus ‘\include’.

Project Options §|

General | Files || Compiler | Parameters | Directaries | Build Options | Makefils | Yersion infa

| Rezource Directonies |

C:ADev-Cpphinciude

=
Delete lrvald

o Ok | 3 Cancel | ? Help |

Figure x.x — Project Options dialog showing theotese include path.
| tried to compile my project but | get the error

In file included from MyProject_private.rc
wx/msw/wx.rc: No such file or directory.

This problem is related to the proceeding probénd the answer is the same.

wxDev-C++ adds wxT() around my strings, howeverwant my strings to be
translatable. How do | get wxDev-C++ to add _() arond my strings.

In wxDev-C++ 6.9 onwards right click on the dgser form. From the following
menu choose “View Designer Options”.



Cut Chrl k43,
Copy Clrl+&t+C
Paste Chrl+ e+

Delete Ctrl+Drel

Change Creation Order

Wiew Control [Ds
Align »

Yiew Designer Options

From the following dialog choose the tab “Code Gatien Options”, From the
drop down box labelled “String Internationalizati@®hoose the option _().

Form Designer Options

Desigher I:I|:|ti|:ur13| Code Generation Optionz |

Code Generation
Generate XRC Code

String Internationalization

" OK | K Cancel | ? Help |

Q. I moved my project files (or downloaded the sowe code examples) and now
I’'m getting an error like



mingw32-make.exe: *** No rule to make target
"..ISrc/Chapter8/Default_Profile/HTMLEdit_private.r c', needed by
"..ISrc/Chapter8/Default_Profile/HTMLEdit_private.r es'

The reason for this is that wxDev-C++ holds fillépath to the projects resources
in the projects .dev file. The work around is siepl

Open the Project Option dialog via Project|Prof@ptions.
Click on the [OK] button

This will cause the file paths to be regenerated.

| am using wxDev-C++ Version 6.10 or 6.10.1 arttie class browser does not
seem to be working. What can | do?

If your project located under the installatioredtory (e.g. C:\Program Files\Dev-
Cpp\My Project)? If so then follow these steps.

Go to Tools|Compiler Options.

In the Compiler Options dialog goto the Directorials

Under the Directories tab choose the C++ Includbs t

Removing the installation directory e@:\Program Files\Dev-Cpp or
C:\Dev-Cpp from the list of included directories

Then close and restart wxDev-C++



X)

Compiler Options

Compiler Set ;. Default GCC compiler - ﬂ E

Compiler | Settings | Directories | Programmes

C++ Includes

C:ADev-Cppilibbgochmingw322. 4. 2\inciude ~
C:ADew-Cpphincludetc++43. 4. 2\backward
CADev-Cpphincludesc++43 4. 25mingw32

C:ADev-Cppincludecamman'ssil 4
C:ADew-Cpphincludelcommontsshgizros
C:ADew-Cpphincludet.common‘sashitml -+

C:ADev-Cpphincludecommon'whmmedia
C:ADew-Cpphincludecommontsasnet

C:ADev-Cpphincludecommontwihogl

C:ADew-Cpphincludet.common'sasplot
C:ADev-Cpphincludecommantwwsprotocol
C:ADew-Cpphincludet.common‘saststc

C:ADev-Cpphincludecommoniwwsieyg

C:ADev-Cpphinciudecommonwsusml o

| o Ok |[ X Cancel H ? Help ]

Alternatively you can move your project to a diffat directory e.g. C:\My
Documents\My Project

| am using wxDev-C++ with the Microsoft compiler At link time | get the
error <filename>.obj : error LINK2001 : unresolved external symbol __pexit.
What is wrong?

To solve this go to Project|Project OptionstHa resulting dialog goto Compiler
tab, then Code Generation. Set the option enalagit function call to False.

| want to create large frames but | cannot draghe frame beyond the
boundaries of the designer or access all of the fnze.

To make the frame the size that you want, ethtetheight and width in the
Property Inspector. To access parts of the frami@dm by the IDE you need to
move the frame altering the top and left dimensiarthe Property Inspector to
minus figures.



Q.

I have one or more floating yellow boxes containing functin definitions that
reappear every time | load my project. Even when minimise wxDev-C++
they are still there. How cam I get rid of them?

The problem occurs because the text cursorsigéthe parameter section of a
function. Normally when you switch tab the pop qx ldisappears. However the
cursor positions are saved and when a projectaaded the popup boxes can
appear if the cursor on a tab is within a funcpamnameter.

Q. I have one or more floating yellow hoxes containing function definitions that
reappear every time I load my project. Even when I minimise wxDev-C++
they are still there. How ca

h . =1 ™.l n
< 1/2% wxstaticText () |

Where can I go for more help?

A The best place = 1/6 = woid OnClose (wxCloseEvents: event) lhe wuForum. There are

-~ 4 o - o g T

Figure x.x — The popup boxes while | am writingstibtem

53
[ Mx3taticTexts = new wataticText@lis, IL w

a5 WxStaticTextZ->3ecFont (vxFont (5, wx3IWISS, w
aa

Figure x.x — The cursor was positioned where tlecreele is

Until a fix is made the solution is to select eah that contains code and move
the cursor to a new position, preferably a blank.li

Where can | go for more help?
The best place to ask for wxDev-C++ related helpn thewxForum There are

special sub conferences devoted to ugirev-C++,writing C++ programs
using wxWidgetsaddonsand much more.

Another resource for wxWidgets related problenthesvx\Wiki. More resources
can be located in the Resources Section.



Part 3 — Advanced Development with wxWidgets and
wxDevC++

Chapter 13 - Creating and using other controls
The Simple Way

The Complex Way

Chapter 14 — Working with other frameworks
OpenGL

SDL

Part 4 — Going Beyond the Boundaries of this Book

Alternatives

wxFormDesigner
Code::Blocks
DialogBlocks

Resources

C Programming

Thinking in C - http://mindview.net/CDs/ThinkinglnC/beta3

C++ Programming

Thinking in C++ Volume 1+2 by Bruce Eckel - http://mindview.net/Books

http://www.freeprogrammingresources.com/cppbooks.html

C++ Beginners tutorial: http://www.cplusplus.com/doc/tutorial/

wxWidgets Programming
wxForum - http://wxforum.shadonet.com/index.php
C++ Programming -

http://wxforum.shadonet.com/viewforum.php?f=1&sid=f3c4ab06a21
f8248456041044680ff5¢




wxDev-C++ -

http://wxforum.shadonet.com/viewforum.php?f=28&sid=f3c4ab06a2
1f8248456041044680ff5¢c
wxCode -

http://wxforum.shadonet.com/viewforum.php?f=30&sid=f3c4ab06a2
1f8248456041044680ff5¢
wxWiki - http://www.wxwidgets.org/wiki/index.php/Main_Page

Program Design

wyoGuide - http://wyoguide.sourceforge.net/quidelines/content.html - by
Otto Wyss

Articles about wxDev-C++

Cross-platform GUI development with wxWidgets -

http://www.developer.net.au/Crossplatform GUI development with wxWi
dgets.htm - by Daniel Winter
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Appendix A - Keyboard Shortcuts

Key(s) Shortcut description
Left Arrow Left one character
Right Arrow Right one character
Up Arrow Up one line

Down Arrow Down one line
Control + Left Left one word
Control + Right Right one word
Home Start of line

End End of line

Page Up Up one page

Page Down Down one page




Appendix B — C/C++ Keywords

Keyword

C89

C99

C++

Meaning

_Bool

v

_Complex

v

_Imaginary

v

asm

auto

bool

break

case

AN

NN

catch

char

class

const

const_cast

continue

default

AN

NN

delete

do

double

AN

NN

dynamic_cast

else

enum

AN

AN

explicit

export

extern

false

float

for

AN

AN

friend

goto

if

AN

inline

int

long

AN

INANENENEN

mutable

N RN EN RN RN N N RN N N AN AN AN N N AN RN RN RN AN AN AN A AN ANA VAN ANANANANAN

namespace




new

operator

private

protected

public

register

<

(\

reinterpret_cast

NNANENENENANAN

restricted

return

short

signed

sizeof

static

ANANENANRN

ANRYRANANAN

static_cast

struct

switch

AN

NN

template

this

throw

true

try

typedef

typeid

union

unsigned

AN

AN

using

virtual

void

volatile

AN

AN

wchar_t

while

ANANANANANENANANENENANENENENANENENENANANANENAN
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Appendix C — wxDev-C++ event names and wxWidgets eq  uivalents

Event Name Example Control | Event Occurs When

On3StatelmageClick TreeCtrl

OnActivate Frame The frame receives or loses foc
usually this will be indicated by
the caption changing colour.
Event name - ‘wxActivateEvent’.

OnActivateApp Frame When the application receives ¢
loses focus, usually by one of its
frame receiving or losing focus.
Event name - ‘wxActivateEvent’.

OnAutoCompSelection StyledTextCitrl

OnBeginDrag ListCtrl

OnBeginLabelEdit ListCtrl

OnBeginRDrag ListCtrl

OnCacheHint ListCtrl

OnCallTipClick StyledTextCtrl

OnChange StyledTextCtrl

OnChar Frame A keypress occurs. The event
translates the key pressed into it
actual value for example if the ‘A
is pressed and shift is not then tf
event will hold ‘a’. For more info
see ‘wxKeyEvent'.

OnCharAdded StyledTextCtrl

OnCheckListBox CheckListBox

OnClick Button

OnClickUrl TextCtrl

OnClose Frame A user tries to close the frame,
example by clicking on the ‘X’
button in the caption. This event|i
helpful if you want to carry out
some process like saving
information before the frame
closes. See ‘wxCloseEvent’ for
further detalils.

OnColBeginDrag ListCtrl

OnColDragging ListCtrl

OnColEndDrag ListCtrl

OnColLeftClick ListCtrl

OnColRightClick ListCtrl

for




OnColourChange Frame A system colour is changed for
example through the control
panel. See
‘wxSysColourChangedEvent’ for
more details.

OnDateChanged DatePickerCtrl

OnDay CalendarCtrl

OnDeleteAllltems ListCtrl

OnDeleteltem ListBox

OnDeselectltem ListCtrl

OnDeselected ListCtrl

OnDialupConnected DialUpManager

OnDialupDisConnected DialUpManager

OnDoDrop StyledTextCtrl

OnDoubleClick

SplitterWindow

OnDoubleClicked

ListBox

OnDown SpinButton

OnDragOver StyledTextCtrl

OnDropFiles Frame Files have been drag onto a
window and dropped. See
‘wxDropFilesEvent’ for more
details.

OnDwellEnd StyledTextCtrl

OnDwellStart StyledTextCitrl

OnEndDrag TreeCtrl

OnEndLabelEdit ListCtrl

OnEndSession Frame The whole application is ending.
See ‘wxCloseEvent’ for further
details.

OnEnter TextCtrl

OnEnterWindow Frame When the mouse cursor first
enters the window. See
‘wxMouseEvent’ for more details.

OnEraseBackground Frame Just before a window paint ever
See ‘wxEraseEvent’ for more
details.

OnGetinfo TreeCtrl

OnHotspotClick StyledTextCtrl

OnHotspotDClick StyledTextCtrl

OnHyperLink HyperlinkCtrl

Onldle Frame The system becomes idle,

normally only one such event is
sent each time the system idles.
See ‘wxldleEvent’ for further

details.




Y
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OnlnitDialog Frame The window is being initialised.
See ‘wxInitDialogEvent’ for more
details.

Onlnsertltem ListCtrl

OnltemActivated ListCtrl

OnltemCollapsed TreeCtrl

OnltemCollapsing TreeCtrl

OnltemDeSelected RichTextCtrl

OnltemExpanded TreeCtrl

OnltemExpanding TreeCltrl

OnltemFocused ListCtrl

OnltemGetTooltip TreeCtrl

OnltemMClick TreeCtrl

OnltemMenu TreeCtrl

OnltemRClick TreeCtrl

OnltemSelected RichTextCtrl

OnJoyButtonDown Frame wxJoyButtonDown

OnJoyButtonUp Frame

OnJoyMove Frame

OnJoyZMove Frame

OnKey StyledTextCtrl

OnKeyDown Frame A key is pressed down. If the ke
is held down then this event will
be sent repeatedly. The keys va
is not translated. See
‘wxKeyEvent’ for more details.

OnKeyUp Frame A previously depressed key is
released. Unlike OnKeyDown,
there is only one OnKeyUp even
The keys value is not translated.
See ‘wxKeyEvent’ for more
details.

OnKillFocus Frame

OnLabelLeftClick Grid

OnLabelLeftDoubleClick Grid

OnLabelRightClick Grid

OnLabelRightDoubleClick Grid

OnLeaveWindow Frame

OnLeftDClick Frame

OnLeftDown Frame

OnLeftUp Frame

OnMacroRecord StyledTextCtrl

OnMarginClick StyledTextCtrl

OnMaxLen TextCtrl

OnMediaFinished MediaCtrl




OnMediaLoaded MediaCitrl
OnMediaPause MediaCtrl
OnMediaPlay MediaCtrl
OnMediaStop MediaCtrl
OnMenu ToolBar
OnMenuClose Frame
OnMenuHighLightAll Frame
OnMenuOpen Frame
OnMiddleClick ListCtrl
OnMiddleDclick Frame
OnMiddleDown Frame
OnMiddleUP Frame
OnModified StyledTextCtrl
OnMonth CalendarCitrl
OnMouseEvents Frame
OnMouseMotion Frame
OnMouseWheel Frame
OnNeedShown StyledTextCtrl
OnPageChanged Notebook
OnPageChanging Notebook
OnPaint Frame
OnPainted StyledTextCtrl
OnQueryEndSession Frame
OnRangeSelect Grid

OnReturn RichTextCtrl
OnRightClick ListCtrl
OnRightDclick Frame
OnRightDown Frame
OnRightUP Frame
OnROModifyAttempt StyledTextCtrl
OnRowsSize Grid
OnSashPosChanged SplitterWindow
OnSashPosChanging SplitterWindow
OnSavePointLeft StyledTextCtrl
OnSavePointReached StyledTextCtrl
OnScroll Slider
OnScrollbar ScrollBar
OnScrollBottom ScrollBar
OnScrollEnd ScrollBar
OnScrollLineDown ScrollBar
OnScrollLineUp ScrollBar
OnScrollPageDown ScrollBar
OnScrollPageUp ScrollBar
OnScrollThumbRelease ScrollBar
OnScrollThumbtrack ScrollBar




OnScrollTop ScrollBar
OnScrollWin Frame
OnScrollWinBottom Frame
OnScrollWinLineDown Frame
OnScrollWinLineUp Frame
OnScrollWinPageDown Frame
OnScrollWinPageUp Frame
OnScrollWinThumbRelease Frame
OnScrollWinThumbTrack Frame
OnScrollWinTop Frame
OnSelChanged TreeCtrl
OnSelChanging TreeCtrl
OnSelectCell Grid
OnSelected wxChoice
OnSetFocus Frame
OnSetinfo TreeCtrl
OnSize Frame
OnSpinDown SpinCtrl
OnSpinUp SpinCitrl
OnSplitterDoubleClick Frame
OnSplitterSashPosChanged Frame
OnSplitterUnSplit Frame
OnStartDrag StyledTextCtrl
OnSTCUpdateUl StyledTextCtrl
OnStyleNeeded StyledTextCtrl
OnTextEnter wxComboBox
OnTimer Timer

OnTool ToolBar
OnToolEnter ToolBar
OnUnSplit SplitterWindow
OnUp SpinButton
OnUpdated TextCtrl
OnUpdateUl Most
OnURIDropped StyledTextCtrl
OnUserListSelection StyledTextCtrl
OnWeekDayClicked CalendarCitrl
OnYear CalendarCitrl
OnZoom StyledTextCtrl




