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The Boring Bit

Introduction

The first question any child will ask youwhyand 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 askegdForum if a book on wxDev-

C++ is going to be written. So far a few tutoriaés/e been produced and there have been
various mutterings about books. That answers testgqpn as to why | am writintpis

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 udwalught a computer magazine, just
one in a huge pile of magazines, but this one wasial. On the cover disc was
Championship Manager 3, but being a geek | wasntertested in this. Rather | was
taken by the small box in the corner saying ‘Bldusts 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 Baswak also introduced to the amazing
world of Open Source Software.



;’.5. Bloodshed Dev-C++ ¥1_.99b3 =l E3
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% C:\Dev-C++\Samples\Fixargv\fixargy_c m= E
ne BB &0l vEB
*z= = ¥3zlirg:;
ZE++;
SZArg++;
¥
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Figure 0.1 — Dev-C++ circa 1999

| rushed home from work and installed this programwas 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 compilesh the IDE (Integrated Development
Environment) crashed. Undeterred | reloaded Devard-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 peogifor free and give it away. In the
years that followed | continued to use DevC++ aidicived it grow from an ugly,
unstable program, to an IDE reminiscent of Microd6sual Studio which fulfilled most
of my programming needs. | am not alone, today Gev(S still the most download
development application on SourceForge.
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Figure 0.2 — DevC++ in a more recent guise

However | also used another IDE this time from Bod called C++ Builder. | loved the
ease of use in creating GUIs in seconds. | cowddndeat they would look like before |
compiled and | could alter things in seconds thatilel take lines of code to create and
change. | was torn between DevC++ and C++ Buildét Lijoined a project called
‘SkinDoc’ on SourceForge in 2005. This project wasded by a programmer known as
Nuklear Zelph and was being developed using anagifan which had slipped past me
called wxDev-C++. Basically it was a visual desighaeilt 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 wamany skilled programmers have
spent and continue to spend a lot of time in angaind 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-Cls® auffers from a major
drawback. The original DevC++ was a paradox in thats a C/C++ IDE written in
Delphi Pascal. wxDev-C++ continues this traditionl @as such programs developed with
the form designer don’t always match the compilexyam. 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 useéd@me 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 projHuis project aimed to provide a
‘free’ unix operating system with comparable todlee well known GCC compiler was
created by Richard Stallman as part of this project

In 1992 Julian Smart began a project called wxWivglovhich 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 pra@tet noting that GCC contained a
large number of features which made it practicgddd to Windows. Other programmers
joined the project and helped expand the Cygwikage.

Originally a fork from Cygwin came MinGW (Minimati$sSNU for Windows). This
provided the tools and Windows headers for devetaygron the Win32 platform.

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

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

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

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

Who This Book Is For

In order for this book to work it will need to aéds a wide range of audiences. From
those who have never programmed in C++ to thoseasa@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 becausgtha not create the code to back it all
up. As a result the book is divided up to allowrade 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 wxDew+Cit goes into wxWidgets and how
the two work together.

Section three

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

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

Introduction

This chapter is aimed at all users. | have deliegritched 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 pracsseictions. 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+avigilable on platforms other than
Windows. The short answer is no. However the gasns that any code you produce
with wxDev-C++ can be compiled on other platforfagr more information check the
FAQ at the end of Part 1 or visittp://wxdsgn.sourceforge.net/fag.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 varsidut we will cover those later). So for
now make sure you are connected to the Internebpad your web browser. To go to
the official wxDev-C++ website enter the URLip://wxdsgn.sourceforge.net
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Welcome

wxDev-C++ is an extension of Dev-C++ by Colin Laplace et. al. This program helps yvou to create dialogs
and frames for wxWidgets visually using a form designer. With all the wonderful features of Dev-C++,
wxDev-C++ is still being actively developed. The main aim of this project is to provide the wxWidgets
community with a free, open-source, commercial-grade IDE/RAD tool for development with wx'Widgets,

If you are new to wx\Widgets, have a look at the tutorials page to get yourself familiar with the [DE.
Please drop us an email if you wish to join the wxDey-C++ development team or if you wish to submit
your own tutorial (see the BECode syntax reference),

Features

wirwidgets Form Designer;
o Generates XRC XML resources
o Drag-and-drop design paradigm
o Supports wxwidgets' sizer-based
layouts (or do without it!)
o Connect events to member functions
within the editor
Integrated debugging
o Support for GDB
o CDB (WinDhg) support is in CWS
= Variable watches
o Automatic stack tracing
= Local variables list
o Displays disassembly and CPU
registers
Editor featuras
= Class browser
o Code completion
o Project management
o Project profiles
o Customizable syntax highlighting
o Automatic inline assembly highlighting
2 TodoList
Application compatibility
o Built-in CWS support
o Supports MingWNisual C++ (6, 2003
and 2005)
Quickly create Windows and console
applications, static libraries and DLLs
Support for project templates to expedits
the creation of new project types
Package manager (through the use of
DevPaks), for easy installation of add-on
librarigs

B0 §o 60 aC

Recent News

wxDev-C++ 6,10
wixDev-C++ 6.10 was released
today. The new features can
be found in the Changelog and
can be downloaded from
SourceForge
—Joel (3171042006, 1001 pm)
Site goes live!
The old wxDey-C++ site is
being taken down, and the site
you are seeing now is actually
a redirect to my temparary
server (check the URL ;1). The
entire site will be uplnaded
ohce the project files are
cleared up (which will hapefully
be done very soon)
— ol (86,2
Site nears completion
The wxDev-C++ Site is near
completion! Check back soon
for the latest additions,
—Joel (2/5/2006, 12:41 am)

124 an)

Dane

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 lihk to Downloads. At present there are

two different links one to wxDev-C++ and the oth@wxDev-C++ for VC. The first
version uses the open source compiler Mingw ontytoel 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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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 fromietyou can download

the setup file.

SOURCER. RGE T ———

‘Jnet . Create, Participate, Evaluate

SF.net Projects My Page Help

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

You are using mirror:

kent.dl.sourceforge.net

UNIVERSITY OF KENT

UKMIRROR

[ Host [ locafon | ___ Continent ] _ Download |

erb
Ir?ternet

ZlE ca

Eupers

Sydney, Australia
MelLean, Virginia
Amsterdam, The hetherlands
Curitiba, Brazil

Phoenix, AZ
Duesseldart, Germany
Minneapolis, MN
Lausanne, Switzerland
Brussels, Belgium
Dutlin, Ireland

Seattle, Washington

Paris, France
Kent, UK
Tainan, Tahwan
Ishikawa, Japan

Australia
Worth Amnerica
Europe
South America

Morth America
Europe
Morth America
Europe
Europe
Europe

Morth Arnerica

Europe
Europe
Asia
Asia

Download
Download
Download
Download

Download
Download
Download
Download
Download
Download

Download

Download
Download
Download
Download

Waiting For kent,dl sourceforge.net...




Figure 1.3 — SourceForge download page for wxDey-C+

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

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

The page will reload using that mirror and the dima&d will start immediately.

NOTE: In Internet Explorer Windows XP Service packi& tlownload may be
blocked. In which case it is necessary to clicklmheader 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 thees@asic options to either download the
file or run it. If you choose the [Run] option, thetup file will download and run
automatically once downloading is complete. If yiwose [Save] the setup file will be
saved onto your computer for you to run when yaoshwi

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

From: kent.dl.sourceforge. net

Bun ][ Save ]l Cancel |

YWhile files from the Internet can be useful, thiz file twpe can
o patentially harm your camputer. [F you do nok ruzt the zource, do naot

run or save thiz software, What's the nighk’?

Figure 1.4 — Internet Explorer’s file download a@ptibox



Opening wx-devcpp-6.10beta_setup.exe

You have chosen to open

wx-devcpp-6.10beta_setup.exe

which is a: Application
From: htkp:ffkent.dl.sourceforge. net

What should Firefox do with this file?

[ (] 4 l ’ Cancel

Figure 1.5 — Firefox’s file download option box

In my case | chose [Save] since | prefer to keeps#tup 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 Ejg|

Save in; |!.:'3~w:-:DEvE++ V| Q T i G-

E

hy Recent
Documments

5
Desktop

U

by Documents

@

ty Computer

' File narme:; |w:-c-u:|evu:pp-l3.'l Ibeta_setup exe bt | [ Save ]

Py M etk Save as lype: |.-'1‘-.|:||:|Ii|:ati|:|n




Figure 1.6 — Choosing a location to save the sigin.

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 wapmgximately 47.5Mb in November
2006)

File Download =]EX]
Saving:

...-devcpp-a,10beta_setup.exe From kent.dl, sourceforge, net

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

Download to: @D, w-devcpp-6. 10beta_setup.exe

Transfer rate: 2,69 KB[Sec

[ liClose thiz 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 hanfite the installation program will
start automatically, if not you need to browse tteve you saved the file and:

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

ﬁ dmCreateMewProp, pas 15 KB Delphi Source File 07092006 2
ﬁ main. pas 3T KE Delphi Source File 07 /092006 2
ﬁ Walidationlnit. pas 12 kB Delphi Source File 07092006 1
f_“ﬂ wix-deswcpp-6, 10beta_setup.exe AT STAR Aelietion LTRIRREr ]
Open
Run as...

Figure 1.8 — Running the setup program

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



wx-devcpp 6.10beta [4.9.9.2)

Welcome ko we-devcpp install program.
Please do not install this wersion of wx-devcpp over an existing installation

{i.e, uninstall DevCpp andfor wix-devcpp beforehand).

Figure 1.9 — The initial warning message from wxHew setup

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

Select your language and then click [OK].

Installer | anguage

- Please select a language.,
(4.7
o
[ (] 4 l [ Zancel ]

Figure 1.10 — Choose a language option dialog

The next option marks a change from previous vessal wxDev-C++. Since this
release offers support for more than one type offgter, 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) MISIES

Inztalld ptions page —
Compiler Selection For wix-devcpp (4)
Which compiler{s) will wou be using with welWidgets?

MS W4+ 2005 htkp:ffmsdn. microsoft, comvstudio/expressvisualcfusingpsdlkf
[ Mexk = l [ Cancel ]

Figure 1.11 — Choosing which compilers you wishise

Although wxDev-C++ is free, to use it you must agte the provisions of the license
agreement. The license used is the GNU GPL (GePRettalic 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.



License Agreement
Please review the license terms before installing we-devcpp 6, 10beta (4.9.9.2), { 9 }

Press Page Down ko see the rest of the agreement,

Sloodshed Dev-C++ and wix-devepp are distributed under the GMU General Public s
License,

Be sure ko read it before usingfinstalling this distribution,
GMU GEMERAL PUELLC LICEMSE
Version 2, June 1991
Copyright ) 1989, 1991 Free Software Foundation, Inc,

675 Mass Awve, Cambridge, MA 02139, LUSA
Everyone is permitted ta copy _anu:l distribute ver_l_:-atim_u:u:upies w

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

[ < Back ” 1 Agree l [ Cancel ]

Figure 1.12 — The license agreement dialog

The next dialog offers you the chance to chooselhvbomponents 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 optionfolf, minimal and custom install. Use
the minimal install if space is at a premium onyocomputer.

You will notice that the first two choices are gtéys is because they are required to
actually install something of use. If you use aeotlDE (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 toaue.



® wx-devcpp 6.10beta (4.9.9.2)

o)

Chooze Components -
Zhoose which Features of wix-devcpp 6, 10beta (4,9.9,.2) vou want toinstall, (

Choose components

select the type of install: | Y ~

O, select the Dptiqnal wi-dewcpp program Files (required) S
components you wish to wiciidgets 2,7, 1 common Files

install:
= [+] Mingw gec wewidgets 2.7.1 -
Libraries
Zontribs
Extras T
= Tl e im0 o e ARt L m ma —
Descripkion
Space reguired: 116,1ME
[ < Back ” Mexk = l [ Cancel ]

Figure 1.13 — The component choice dialog

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

Make your choice and then click [Next >] to contnu



® wx-devcpp 6.10beta (4.9.9.2)

Zhoose a Start Menu Folder For the wi-devcpp 6, 10beta (4.9.9.2) shortcuts,

Chooze Start Menu Folder -
(a )

Select the Start Menu Folder in which you would like to create the program's sharkcuts, Yau
can also enter a name to create a new Folder,

Programmingiwx-devepp

7-Zip rs
ACcessoties

Administrative Tools

Advanced Serial Port Maonitor

art Akkack,

ayi5 Free Edition

Bloodshed Desv-C++

Borland Delphi &

ZodeBlocks

Dk Inkeractive Learning

ovD il

|:| Do niok create shorkcuks

[ < Back ” Mext = 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 witPreviously this used to be ‘C:\Dev-Cpp
due to the fact that DevCpp could not handle spacte file path when compiling
programs. However due to the hard work by wxDev-8-#evelopers this is no longer
the case. Hence the default is now ‘C:\Progranskilev-Cpp’. Just one of the many
improvements in this release.

Breathe in once and click on [Install].



® wx-devcpp 6.10beta (4.9.9.2)

Zhoose the Folder in which to install wx-devcpp 6. 10beta (4.9.9,2),

Chooze Install Location -
('4.7

Select the directory to install we-devepp o

Destination Folder

3: ' Program FilestDev-Cpp | Browse, .,

Space reguired: 116,1ME
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.



® wx-devcpp 6.10beta (4.9.9.2)

Please wait while wx-devcpp 6, 10beta (4,9.9,2) is being installed. )

Inztalling -
),

Extract: gdb.exe... 60%:

[T )

Extract: ar.exe,.. 100% rs
Extract: as.exe,.. 100%
Extract: c++.exe... 100%:
Extract: c++filk.exe, .. 100%
Extract: cpp.exe,., 100%
Extract: diltool.exe... 100%:
Extract: dliwrap,exe,., 100%
Extract: g++.exe,.. 100%
Extract; goc.exe,,. 100%
Extract: gocbug. .. 100%
Extract: gcov.exe,.. 100%
Extract: gdb.exe... 60%

[

Figure 1.16 — File Installation dialog

Halfway through the file installation, the follovgrdialog will pop up. If you want an
entry for wxDev-C++ on the start menu for all usemsyour 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)

Do you want ko inskall wi-devepp For all users on this computer 7

t fes | [ Mo ]

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.



® wx-devcpp 6.10beta (4.9.9.2)

)

Inztallation Complete -
Setup was completed successfully, (

Completed

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

Cugkput Folder: G:iProgram Files\Dev-Cpp

Create shorkout: @:\Documents and Settings! ProgramminglApplication DatalMicrosof, .,
Cuakput Folder: GProgram Files\Dev-Cpp

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

Extract: Packman.map... 100%

Cutput Folder; G:\Program Files\Devy-CppiPackages

Extract; Dev-C4++_Map.enkry,., 100%

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

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

Completed

Figure 1.18 — File Installation dialog upon comjglet

This will lead you to the Completing Setup dialbatntick 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 ammi 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.



® wx-devcpp 6.10beta (4.9.9.2)

Inztallation complete for wx-devcpp C,‘,.,_

Do wou want to run the programs now? 4}

Read 5of, T's wx-Dev-C++ Programming Manual

Close

Figure 1.19 — The completion of the setup dialog

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

Click [OK] to continue.

It is worth remembering that bugs can be postgmadind them. This feature enables
Open Source software to continue improving andgia 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 ttihapter, in the section ‘Updating
wxDev-C++',

Beta version notice §|

This is a beta wversion of wxDew-C++,

Flease report bugs ko https: [fsourceforge. nettrackerforoup_id=95606&atid=61 1952,
Your configuration Files will be stored in G;\Documents and
SetkingsiProgrammingApplication DataiDev-Cpp,

¥ou can change the directory in Tools = Environment Options = Files & Directaries or
pass -C "Configuration File Directory" when starking wxDew-C++,




Figure 1.20 — The beta dialog

You are now presented with various options to auste your version of wxDev-C++.
This is the same introduction as the standard wersi DevC++. Here you can choose
your preferred language. As mentioned earlierckstiith 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 [Nextttmtinue.

Dewv-C++ first time configuration

File Edit Search  Wiew 1hisis the first ime you have launched Dew-C++. You
may configure the startup settings now, or later change
‘ B _'j:’ | B . ‘b: them from the Environment options in the Tools mern.

Select pour language :

Eic-l=RA-. Chinese [TW] 2
‘ I Croatian
Czech [Eelting)
Dranish
Salkey | Dutch [Mederlands)
EnEIish Driﬁinal
g#include - b/
] 1 Select your Dev-C++ theme
fidefine T3
Mew Lok - Preview
s T ¥ Usze P Theme
A private
A mmmme $ Meut |

Figure 1.21 — Configuration Dialog

Next you have the option to enable code complet@mose ‘Yes, | want to use this
feature’. The visual designer in wxDev-C++ reli@stbe 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 soofrggormation, and helps avoid typo
errors.

Click on [Next] to continue.



Dewv-C++ first time configuration

File Edit Search Wier LC'ev-C++ canretieve information from headers files. to
help you find functionz, claszes and vanables
‘ B _'}’ | B . ‘b: prototypes easily, through a clazs browser and a code
campletian izt
=B s @ S
Although this feature is ugeful, it requires more
‘ I CPU power and memaory, and may not be suitable
for all developers. Do pou want to uze it ? 'ou
calendar.cpp | can enable or dizable it later in Editor Options,
Clazs Browszer.
Hinclude ™
® ez, | want to use thiz feature
fidefine U3 . .
Mo, | prefer to uge Dew-C++ without it
A ——————
A private
7 == & Mest |

Figure 1.21 — Enable code completion dialog
The second part of the code completion feature idgk& want to create a cache.
Basically this scans through all the .h heades fileyour include directory and builds a
list of functions, etc. Later when you are prograngrcode 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.



Dewv-C++ first time configuration

File Edit Search Wiey ou decided touse the code completion feature. To
aptirmize thiz process, it iz recommended to create a
‘ B _'}’ | B . ‘b: cache of the standard headers files.

‘ Q? E E% b m Do wou want ta create the code completion cache
now? Thiz can take zeveral minutes. |t iz pozsible o
‘ I create thiz cache later in Editar Optionz, Class

Browzing, Completion.

calendar.cpp |
#include ™ ® ez, create the cache now
Mo, do not create the cache
fidefine U3

|z thiz directory instead of the standard one:

£F —mmmmmm &

AF private
7 == 3 Nest |

Figure 1.22 — Code completion cache creation diélygsaying that fast)

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

Dewv-C++ first time configuration

File Edit Search Wiey ou decided touse the code completion feature. To
optimize thiz process, it iz recommended to create a
‘ B _'j:’ | B . ‘b: cache of the standard headers files.

‘ Q? E E% & m Do wou want to create the code completion cache
now? Thiz can take zeveral minutes. |t iz pozsible o
‘ I create thiz cache later in Editor Options, Clazs

Browzing, Completion.

calendar.cpp |
#include Parzing file: o:hprogram
filezhdery-cpphincludehcommonhimsilog. b
fidefine T3 )
£
A private
A —————— 9

Figure 1.23 — Yep still waiting, nearly finishedatrcoffee though
Hooray we have made it to the final dialog. Readairas you wish and:

Click [OK] to complete the installation process.



Dewv-C++ first time configuration

File Edit Search Wier LCev-C++ has been configured successfully. you may
niowy click OF. to proceed ta it loading.
L) ]
‘ B - | - . \ [f pou need help using Dev-C++, pleasze refer ta the
‘ Q? E 5 b m Dey-C++ help file in the Help menu. *ou will alzo find

there a FAQ [which iz very important to read in caze
‘ I wou have a problem)] and a C tutarial.

Y'ou can alzo download packages (like libraries or

calendar.cpp | toolz] ko uge with Dey-C++, and uparade to the latest
verzion by using wWeblpdate, which you will find in
) Tools menu, Check for Updates/Packages.
Hinclude ™
fidefine U3
A ——————
AF private
S 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@sy as you remember that dialog
box that appeared during the install saying ‘Pleksaot install this version of wxDev-
C++ over an existing installation’. For old handsvandows this will be a simple
procedure, but just in case you are not sure,isdrew to proceed.

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

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

Click on ‘Control Panel’

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



My Documnents

% Windows Update
@ Windows Explorer

Progranns

Documents

o Dial-lp Metworking
Printers
Taskbar and Start benu

Log Off Programming. ..

Shut Down...

i Start |J @& A ”J 5| Document - ' ordPad | Eff nasa
Flgure 1.25 — Getting to the Control Panel (Wind®uxs

The Control Panel will pop up with various options.

You need to select Add/Remove Programs.

E3 Control Panel
J File Edit “iew Favortez Toolz Help

J 4= Bock ~ = - | aﬁearch L Folders @Histur}l |%’ 0 X

J-"—"-EIEITESS (=] Control Panel

il Acceszzibiliby
Control Panel Options Hardware

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 sésaw fill the dialog. When it appears
scroll down the list until you get to wx-devcppl&# this option; once it is highlighted
the Add/Remove button will become activated.

Click the [Add/Remove] button to continue.



Add/Remove Programs Properties e

Install/LIninztall |Windu:uws Setup | Startup Disk |

g Taingtall a new program from a floppy dizk or CO-R Ok

drive, click Install

Iriztall. ..

The following zoftware can be automatically remosved by
YWindows. Tao remove a program or o madify itz installed
components, gelect it from the list and click
Add/Remove.

Advanced Senal Part kManitor

5232 Data Logger 2.7 [Build 2.7.0.117]
Yhiware Toaols

YWinRAR archiver

fww-dewvcpp B 9beta [4.9.9.7]

Add/Bemove. .. |

(] | Cancel | Spply |

Figure 1.27 — The Add/Remove Dialog

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

Click the [Uninstall] button to continue.

.s.'vm-devcpp 6.9beta [4.9.9.2) Uninstall -|EI ﬂ

Uninstall wx-devcpp 6.9beta [4.9.9.2) —
Remave we-dewcpp 6.9beta (4.9.9.2) from pour computer, @

Thiz program will uninstall vee-devepp. Continue 7

Uninztalling fram: CADEV-CPPY

Idullsoft Install Spstem w212

Cancel

Figure 1.28 — Uninstall dialog



A list of files is displayed as they are uninstdlle

&3 Contiol Panel =1of x|
| | Fila  Fdit  Wiew  Fauartes  Tonks  Haln ‘-
e % Propeihes 2 |
B h i . o
—I—l' m d ;l @Gn
T Uninstalling e =
i Pleaze wait while wi-devcpp B.9beta (4.9.9.2) iz being uninstalled, % [@ —
=
Removing package Windows32 APl Diallp
Execute: " ageswiZap Hafioidng
o @ e
Tl TR [ﬂ S|
‘\ . Drelete file: (
@ \; Execute; "C E g kages... Kepboard
B Execute: "C Deleting file libdpvoice:a kages...
Execute: "C kages
Advanced ! Execute: "C [ Progress [7E%] kages... @p
iszeba | becte | | [«
Whlware Tc Execute: "C kages... ower Dptions
WinBAR ar Execute; "C e kages...
e, ; Total files: 357
Files deleted: 297 @
Files left: 100 P
Spstemn
[tlctt | Fatall S
< Bacl | Lloze | Eaneel | —_—
; hd|
Ty I
0K | Cancel | Al | | |Q, y Computer o

Figure 1.29 — wxDev-C++ being uninstalled.

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

Click the [No] button to keep your configuratidtes
or

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

Do pou want ta remove all the remaining canfiguration files?

] we |

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 directtwrynstall your new version into. Or delete
it. As ever, the decision is yours to make.



E wi-devcpp 6.9beta [4.9.9.2] Uninztall ﬂ

wi-devcpp haz been uninztalled. Pleaze now delete the C:ADEW-CPP directomy if it doesn't contain
zome of pour documentz

Figure 1.31 — The final dialog

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

Advanced Users

For advanced users there is the option to tryatest cutting edge versions of wxDev-
C++ alpha builds. These builds show features tregt make it into future versions of
wxDev-C++. There are two sites to try these fr@imy Reina’ssite andJoel Low’ssite.
Both are accessible from the wxDev-C++ home pageuilpha builds’ on the side
navigation bar.

Home

Welcome
News
FAQ wrDev-C4++ is an extension of Dev-C++ by Colin Laplace et. al. This program helps you
égi;ensllots and frames for wiiwWidgets visually using a form designer. With all the wonderful feature
wxDev-C++ is still being actively developed. The main aim of this project is to provide t
- Downloads community with a free, open-source, commercial-grade IDE/RAD tool for development w
Downloads ldex

If you are new to wxWidgets, have a look at the tutorials page to get yourself familiar »
Please drop us an email if you wish to join the wrDev-C++ development team or if you
your own tutorial {see the BECode syntax reference),

ZRipha builds
Joel's builds:

. Features
Tomy's builds
& Chatmelage——"" """ ¢ wrWidgets Form Designer:
. o Generates XRC xML
B Tlﬂ?rl_als o Drag-and-drop desig
Donate o Supports wxWidgets

layouts (or do withol

o Cannect events tam
watbbim e adib e

Developer Team
+ Getting Help / Links

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

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



) Tony's wx-devepp page - Mozilla Firefox |Z|@||z|
@ i

File Edit ‘Wew Go Bookmarks Tools Help

=3.:Jlj ' LJl;’ - |:| @ ||__| http: //reina.homedns. orgfuecdevcpp) V| @ G |_-}3,wikipedia |

|| Customize Links |_| Free Hotmail |_| Windows Marketplace I_[ Windows Media |_| Windows

8 [Qwe. B|Qwe. B[0we. 80w, B[Cwc. B[Owe. B]0w. B[@sou. 80w B 0T O] @

Dev-C++ and wxWidgets

wx-devepp Tutorials

Trgn_sferring da_ta from wxfprum.shadonet.com...

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 alongtiédfiles give some indication as to
which are the latest. Click on the one you arer@stied in. Save it the location where you
installed wxDev-C++ (This is ‘C:\Program Files\D&pyp’ if you accepted the default
location).



&) Index of Mnxdeveppiwxdevepp_alpha_testing - Mozilla Firefox

File Edit ‘Wew Go Bookmarks Tools Help

<Z| - |_: - @ L X QI] Iu http:,l',l'reina.homedns.org,l'wxdevcpp,l'wx_devcpp_alpha_testing.l’ :I D ao :-;',wikipedia

|| Customize Links | | FreeHotmal | | Windows Marketplace | | Windows Media | | Swindows

L -i_iwx... [E L v, 1 @.uwx... [E.i_f WKL [ @.i_ij... B JSou..._i_! WK E:.I_I I“d---@“: %

Index of /wxdevepp/wxdevepp _alpha_testing

WNarme Last wodified Size Description

3 Parent Directory e

Ly
ALPHAL TESTEE BEADME.txt 13-Jan-2006 20:39 324
L,

Changes. Xt Z5-Feb-2006 15:30 61
IRC hack.zip Z24-Mar-z006 12:0Z 339K
devopp.pallete 01-Jan-2006 15:22 533

e

devopp 25febi006.exe Z25-Feb-2006 10:47 5.6HM
Ly

devepp codefolding. exe 03-Jul-zZ006 14:49 5.7H

devcopp guru.exe 14-Jul-2006 21:37 G5.6M
B T o

devopp xroSaprZi0s. exe ZEZ-Mar-2006 Z21:23 5.7H

@ old alphas/ 03-Feb-z006 1Z:16 -

E} v testing/ 01-Feb-2006 Z0:19 -

Ly
wxdevcpp 6.5beta changes.html 02-Jan-2006 09:39 6&.ZK

Apackes2.0.54 (Fedora) Server at reina.homedns.org Port 80

Dione

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 mékavailable to change back if the
new version is too unstable. Now find the file yamwnloaded 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 prebuxtWidgets libraries. These are also
available via web update. See the next sectiomfe details.



Home = About Me = Friends @ Chat

The wxDev-C++ Page
Since the old project page got soda long due to wxDiewC++ related downloads, | declded to put them In a-separate page. Here's all the downloads
available fram rme, [ keep updating the listwhen | have new stuff.on the sarer

Alpha Changelog

gging. Note: GDB support is zilch. Only CDB is supported for this release.

Added CDE =
! n cambohoxwhen creating the new wdWidgets project (Tony

Major code completion overhaul
Fixed code completion handling when parsing function calls, skip template arguments (doef)

-
-
-
-
L]
L]
L]
-

Downloads
All ofthese downloads can also be downloaded using the WebUpdate madule, starting with bulld 187 of my alpha {f . memary Serves me right). [ve
alzo got a srall collection of zcreenshots showing weDew-C++ running under Windows Yista RC 1.

@

Latestalpha: 20" October 2006, 6.70 Build 232

caontains IDE, stac

documents
1t bleedin i t

aht

L]
L]
L]
-
-

leeding-edige versions of widdidgets
istect 2007 August 2006
o Unicode Debug DLL Updaled 2 August 2006
-, | R At A
o Unicode Static Likrary Updated 207 August 2006
* These are "default’ builds for Misual C++ 2005 {fyou dont understand me, think the usual libraries complled for Visual C++ Instead of Ming)
A5 faras | isual C++ MET 2003 users can use these too. Al of the fallowing are wedidgets wersion 2.7.0-1, These are only updated as
ey rele are announced atthe 2
release static librar Updated 6 October 2006
priated & October 2006

wn-monolithic,

o AMEL non-manolithic, debug static library with debug databa

- \lbrary Updatea 67 Octob

an-manalithic, release tontrib

o ARSI non-maonalithic, debug-contrib static librarywith debug databases Updated 687 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.aihich 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 grathte the IDE. The first version of this
updating mechanism was called VUpdate. Howevemis eventually scrapped and

DevC++ moved onto a new system called Web Updédtis. dllows the user to download
newer versions of DevC++ as they are releasedaddwnload DevPaks. DevPaks are
file packages which contain many different thingsti 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 Updatesiages...’



™ wxDev-C++ 6.10
File Edt Search ‘“iew Proect Ewxecute Debug | Toole) COWS  wWindow  Help

B O Wt = : o5 Compiler Dptions
. - 7 5= Enwironment Options
H 0101"' IE mgi' b E E 5:3 El {i} E Mew - F
[  Editor Options

Ea Configure Shortcuts

| Project Inspector Box|

. }C Configure Tools
Project |Elasses Debug

|‘&} Check for Updates/Packages. ..

Package Manager

Figure 1.36 — Check for updates from the tool menu

This will activate the Web Update application. Makee you are connected to the
Internet before proceeding any further. At theabphe dialog is a drop down listbox
labeled ‘Select DevPak server'.

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

™ Webllpdate |Z”§|r')__<|

Welcome to WebUpdate for wxDev-C++

Select DevPak server
wDey-C++ DevPak server aEs Check for Updates

vl ev-C++ DevPak server
Drere-C++ primary devpak server
devpaks.org Community Devpaks

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 dialoguihbe 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 insthliihe version number of the installed file.
This saves you from downloading and installing @iudate versions. Next follows the



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

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

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

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

'" WeblUpdate EI |§| Pg |

Welcome to the Dev-C++ WebUpdate module

Select devpak zerver:

devpaks.org Community Devpaks

Groups: Selection: 1 files total, 0 KB [169 Bytes]

<Al groupss *  Status Disconnected

Available updates list:

Update Werzion Ingtaled File zize  Date -~
[] GDEM 1.8.3 835 KE  2005-06-04 17:24:12

[ Speex 1.05 427 KB 2005-05-2017:22:06

[] sMPEG 0.4.5 2006 KB 2008-05-161417:21
Wiebl pdate Mirrars list 2B 169 Butez  2005-03-04 12:00

[] C++ reference and MAM pages Cpp 5. B091 KB 2005-05-1010:53:32

[] sqlite3_plus 040918 11 KE  2005-04-12 21:26:23

1 arc uRAd A- Ad4A02C KD NNE N7 R 1 -27.NR b

File description:

48: Download selected % Cloze |

Figure 1.38 — Selecting libraries to download.

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

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

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




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

Available updates list:
et Wersion Installed File gsize  Date ke

[] Dew-C++ Update 4952 941 KB 2005-02-2212:.00

[ dabl  pdateefors list 2.6 169 Bytes  2005-03-04 12:00

[] PackMan 22810 IFZKR 2008-02-20712:00

[] Dew-C++ Spanish Help file, Ayudade D, 1.04 336 kB

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

] geo-obic 34.2:20... Z112KE  2004-10-0913:15

| A A W N = | ac o = 114N D annc 01 47 47 An.nn

Figure 1.39 — Careful not to download updates of@e+

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

Information §|

\ir) The updates vou selected have been downloaded, Mow they will be installed.

Figure 1.40 — Installing updates dialog

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



& Installation Wizard E]E|
%\ Dev-C++ Package Installation Wizard

SOLite inztallation procedure.

YWelcome to the Dev-C++ Package Installation \Wizard. Thiz \Wizard will
inztall SCGLite 3.3.6.

Flease press Mest to continue with the installation, or press Cancel to stop
the inztallation now.

Package dezcription-

SOLite [&n Embeddable SOL Database Engine). DevPacked by
vy, digitazero. org

» Welcome

Readme

For more information about this program, please vizit the following website;

ElEE hittp: gy, 2olite. ong !
Irztalling

Finizhed

LCancel

Figure 1.41 — Installing the new package.

You have now installed your new package. You wiildfthat it may have added new
templates to your New Project dialog, new helpsfile your system or even new libraries
to play (or work) with.

Package Maintenance

But what if you wish to remove a package you dowdkxl? Or to check what packages
you have available. This is all possible from witRackMan.

To do this

Select ‘Package manager’ from the ‘Tools’ menu.



™ wDev-C++ 4.9.9.2

File Edit Search ’iew Project Execute  Debug | Toolzf CWS  ‘Window  Help
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95k Check for Updates/Packages. ..

Package kanager

Figure 1.42 — Checking your packages

Once PackMan starts it lists all of the availatdekages. 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 clioklte tab next to ‘General’ on the left
called ‘Files’ it will list all the files containeth this package.

& Dev-C++ Package Manager (version 2.2.6)

Package \iew Help

&g & = 4

Install  “erfy  Remove Help  About | Exit
e = @ @ @ @ @
Package name: binutils caMio Cpp and Dev-C++ Map file Dev-C++ Help file geec-core goo-ge+ GMU Debugger
wewidgets Marpages

Package version: ﬁ 2 2 ﬁ

26.2 -
Description Insight_Bin GNU Make MinGW mntime ogre PackMaker SCH Templates sDL SDL_mixer
Standard weiwidgets files

no contribs @ @ _3 _E @ @
Website;
] SOL_ret S0Lite Tirgksml Tools Windows32 &P wiCib wtidgets
hittp: /A, weswidgets. org Contrbs 2 B2

wiwidgets
Samples 26.2

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 getiastall new devpaks. It is possible to
download devpaks from various websites. To get soee 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 dowari$¥eb Update. Devpaks.org is
one of the largest sites for locating devpaks.

pevpaks-°9 “

Please select category:

I |I've comected support for non-ASCIl characters. Al
= names should be now displayed comectly. However

2d Graphics : |nofe thak

- = |* usemaimes are now ecse sensitive,
3d Graphics = |* passwords that contain non-ASCll characters will
Allegro 1 |have to be reset, use the form for forgotten
Animati I |password, new password will be generated and

lfrL ) = |send toyou, login with this password and than

Audio : |changeif.

. = [Thanks, ad
Compression ans. agmin
Cryptography H If you are leoking for old version (it centains
Polabece I |currently approxi 2 times mare devpaks), go

g there.
DirectX
Pemmeris e i [ Preview of the new documentation for Dev-G++
about devpaks. It's not finished. If you have any

GIK suggestions tell them us at forurm.
Gul H
Image Manipulation Some basic rules for creating devpaks.
Logging B Can | download these devpaks using Dev-C++
Mathematics H WebUpdate feature?

5 H Upgrade to Dev-C++ 4.9.5.0 of higher and in
Mcgiwer's Weblpdate select devpaks.org as o senver.
MinGW H

N a You can how use RS to be notified about new
Lierworking s iterns in the WebUpdate.
OpenGL
Scripting
SDL

Shockwave Flash

String Manipulation

Text console

Utilities

Video :

wxiWidgels H ~

Figure 1.44 — The home page for Devpaks.org

The packages are listed under various categotiessquite 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 thik automatically start the
installation wizard you saw earlier.

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

threina ® posted: Sun Feb 19, 2006 3142 prn

[live to help wi-kind chris kindly provided some webspace for more wx-devepp devpaks, I've posted devpaks for unicode, unicode debug, and ansi
debug builds of wxWidgets 2.6.2,

The wehsite is ?

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

-Tany

nedt 25 Moy 2004

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



Other devpaks are available such as these fronaNin;j

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

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

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

Advanced Users

Advanced users may be interested to know wherddkipaks are stored that are installed
by PackMan. The answer is in your wxDev-C++ instath directory in the folder called

packages. Why is

this of interest?

| run three different installations of wxDev-C+#e@on my home computer, one on my
laptop and one on a virtual vmware install of Wimdowvhich | use to test on. Instead of
repeatedly downloading and installing the packabestall a package once on my main
computer and then install on the other machinesopying the .devpak files across and

then using the [Install] option in Packman.

®% Packages D @
"

File Edit “ew Favarites Tools Help

@ Back ~ | ) ? }_ ! Search

'l‘_ Foldsrs

Folders

# 5 CodeBlocks
=l g Dev-Cpp
# 1) bin
# |5 contrib
= d

# ) include
) Lang

=

E ) lbexec

(5 Makt - Mika
& 5) mingw3z
=20 Packages
|5) Packages
[# ) Projects
# |5 proparid
& |5) share
# |5 Source
# |2 temp lib
& (=) Templates

<

Address |\_? C:\Dev-CppiPackages

x

- ’J Packages

= CPP_Manpages-2.02-2doep.D. ..
t w-dewvepp Package File
CW 509z kB

'5 Dev-C++_Map.entry
|aas] | EMTRY File
—=1| 1KB

goc-core.enkry
EMTRY File
ZKB

5 gdb.entry
|2aal| EMTRY File
e 1kE

5 Insight_Binary.entry
|2aal| ENTRY File
— | 38kE

mingw-runkime., entry
EMTRY File
2KB

sz o= ogre-1.0.1-gec-3.1.1-jc.DevPak
wix-devopp Packﬂqe File:

v

birtils. entry
EMTRY File
ZKE

conio.enkry
EMTRY File
1KB

Cpp_Mmanpages.entry
EMTRY File
1KB

DevCppHelp entry
EMTRY File
1KB

goc-g++.enkry
EMTRY File
KB

Insight_Binary, DeswPalk
wx-devepp Package File
5,264 KB

make. entry
EMTRY File
1KB

ogre-1.0.1-gcc-3.1. 1. entry
EMTRY File:
9KE

~ OpenELAPT DevPak

wx-devepp Package File

~ B

Figure 1.46 — Local versions of the installed DéidRa



Chapter 2 — Compiling your first program

Introduction

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

Instead of drowning you in screenshots this chapiiéstart 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 abihef the IDE. Select ‘File’ by

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

™ woDey-C++ 4.9.9.2

Filep Edit Search “iew Poject Egecute  Debug  Toole

| Mew 1 Source File Chrl+h
Open Project or File... Ctr+0 ] NewwnDialog
(=Y Reapen v 1 Mew wsFrame
) |Bl Project...
» =5 Resaurce File
»
#
Import 3
[# Erport 4
Print Setup
B et

Figure 2.1 — Demonstration of File|New|Project



Keyboard Shortcuts

When you see instructions like press <CtrI><F9is theans to hold down the key
labeled ‘Ctrl’ on your keyboard and while holdirigress the key labeled <F9>. There
are three types of combination keys ‘Ctrl’, ‘Shdihd ‘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 beridwn the top row of the keyboard
and are known as Function keys. For more informatsgarding keyboard shortcuts in
wxDev-C++ see Appendix 1.

Onscreen Buttons

When you see instructions like press [Close], tesns 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 ‘wWarnings 1]

Cloze

Opening an existing project

DevC++, and therefore wxDev-C++, comes with a nuntlb@xample projects to
compile and play with to aid your learning. We vgilart 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 giays differently on other platforms so
don’t worry if yours looks different to mine.



Open File

Laok jr: | (5 FileEditor ¥y OF e E-

L Hﬂ FileEditar,dey
L‘:EB FiIeEditDr.exe
MyFecent | #FileEditar.ico
Documents [E"J, Fil=Editor .rc
" |ﬁ FileEditor_private.h
@ [% FileEditar_private.rc
Desktop FileEditor_private, res
A Main.c
|A Main.h
;_j Mair.obj
. Makefile. win

by Documents =
4 [,ﬁLMenu.rc

o

y Computer

-

' File narme: | i | [ Open ]

MyMetwork  Filesof ype: | Al files [ v| | Cancel |

Figure 2.2 — The Open File dialog

The sample we are about to use is stored in the-Ipp\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-CppaExples’). You should see the
following list.



Open File

Loak in; |@E:-:amples V| Q ? 5 *

(Sxconio:
L;EB [C=iFileEditor
My Recent iZiHello
Docurments ) Jackpot
F IMDIApp
@ |51 OpeniGL
Dresktop 'ii'l SOL_mixer
[C5DL_ttF
ICaSimpwin
’J' 2 windninm
by Documents il:l'-.-'-.-'!nMenu
i)wWinTest
by Computer
T :
File name: | 7 | [ T ]
by Wbk, Files of type: |',._~,'|| Files 7] = | [ . ]

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

Open the folder ‘Jackpot’ and examine its contevital 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

Loak, ir: Jackpot
~

2 i Jackpot dev
My Recent | ) Makefile, win
Documents

Figure 2.4 — The selecting a .dev project file

The .dev file contains various project settingssThcludes things such as the names of
the files used in the project, options for the cdenpversion numbers etc. Later on you
will learn how to alter all the settings which ameluded 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 projehen 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.

™ woDev-C++ 4.9.9.2 - [ Jackpot

File Edit Seach “iew Project E
i i’: 7 __II ] lvlti: P !
mEBa b EE®R

Project | Classes | Debug|
= .,'-_:j Jackpat
I-_jl mairn. cpp
%]

Figure 2.5 — The list of files included in this fct

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

Looking at the image below you will see the togethlines 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 * 7’ &mown are ‘String constants’ and are
colouredred Number constants are showrpunrple

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



main.cpp

finclude <iostresm>
#include <stdlib.h>
fiinclude <time.h>

using namespace btd;

void 3tart ():
void GetREesults ()

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

void
Start i)
{
i=0;
j = 0o;
life = 0O;
maxrand = 6;

cout << "3elect difficulty mode:vn"! /¢ the user has to select @ difficutly lerel
cout << "1 : Easy (0-15)%Yn":

cout << "2 : Medium (0-30)4%n'":

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

cout << "or type another kevy to guithin':

(S (]

Figure 2.6 — Syntax highlighted source code.

We won’t spend any time now trying to understanaindil 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 andienstand this later) source code to a
program called a compiler. The compiler then tratesl this into binary code
understandable by a computer. Once the programme@rtished compiling, providing it
finds no errors in it (See Debugging with wxDev-Q;##ou can run it.

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

™ wDey-C++ 4.9.9.2 - [ Jackpot ] - Jackpot.dev

File Edit 5Search Miew Progct  Egecute  Debug  Toole OV Window  Help
B O s - OB 5 e i | B

2 b @FER DO Mew ' llnset %) Toggle o Gote

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 &ak second or so. When the compiler
has finished the [Cancel] button will change itgption to [Close].



Click on the [Close] button.

Compile Progress

Progress | Log

Compiler: | Default compiler
Statuz: | Linking...
File: Jackpot_exe

Errars: 0 ‘warnings: 1]

Cancel

Figure 2.8 — Compiling.

You are now back at the IDE, so what happened? 8Msgrour 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 seveians:

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

™ wiDev-C++ 4.9.9.2 - [ Jackpot ] - Jackpot.dev
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Flgure 2.9 — Running the program

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



s+ C:\Dev-Cpp\Examples‘JackpotiJackpot.exe

*x Jackpot game 6%

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

a number (you have 5 guess)>

Jackpot will then tell you if this numbher iz too hig of too small compared to th
e secret numher to find

Select difficulty mode:

1 : Easy (B-1%>

2 : Medium <B-38>

3 : Difficult (B-58>

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 lazy. But in case you are and all the best programanersazy
(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
File Edit Search Miew Proect  Esecute  Debug  Toole: CVS Window  Help

E I S - BB R & = | B

03 ,N'._:- = & Mew F lnsert 5| Toggle o) Goto

Figure 2.11 — Compiling and running in one step

Congratulations you have not only learnt to opemqats, but also how to compile and
run them in one step therefore doubling your praditg. (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 aadyr¢o move on. This chapter was
called Compiling YouiFirst Program. You have now compiled a programntoénot
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’ toat

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

File Edit Search Wiew Progct Esecute Debug  Tool: CWS  Window  Help
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Figure 2.12 — The new project toolbar button

Either of these methods will provide the New Prbgialog. Depending on what
packages you have installed on your system thisvfiér accordingly. You may have
more or less tabs and more or less options ontahch

Mew project f5_<|

| Basic |

wewidgets wiwidgets wiwiidget:  Emphy Project Static Library

Dialog Frame Ermphy

R, v

Descrphion:

Froject optionz:

Marre: C Project #® C++ Project

Frojectl
rajec b ake Default Language

W4 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 labeled ‘Description:” should now altergive you a basic description of
this project. In this case it will say ‘A consolgpication (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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Hew project

| Basiu:|
2 B B 4 = I
wetfidgets witfidgets wedwfidgets  Emply Project Congole Static Library
Dialog Frame E mpty Application =
AR, b
Dezcription:
&, conzole application [MS00S window)
Froject optionz:
Mame: O . .
C Project (%) C+ Project
FpHellovorld
[ ]Make Defaul Language
I /Qk ][ xgancell [ ?ﬂelp]

Figure 2.14 — How the New Project dialog shoulkloo

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]ditton.

Save File

Save i | |3 Dev-Cpp

5 |u:l|:'"'l wa _ Create Mew Fu:ulu:lerl
uﬁ (=i IC1WxProjects
|
b Plamaant I idnr=

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

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

Access the 'Projects' folder by double clicking filder name.

Create another new folder, this time call it ‘Mykd&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 ytwse for the project in this case
‘MyHelloWorld.dev’ so just press ‘Save’.

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

#include <cstdlib>
#include <iostream>

usi ng nanespace 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 thewwolh, making sure you change the
string constants to your own words.

#include <cstdlib>
#include <iostream>
usi ng nanespace 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
ret urn EXIT_SUCCESS;
}

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



A pop up dialog will prompt you to save your saionde. 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 compiterd us that this is a C++ source code
file, not C or any other language. You can chahgetame (but not the extension) if you
wish, but | would leave it as is and press the g autton. Immediately the compiler will
start and a second or so later the program will iyou made the changes suggested
they will be displayed on the screen.

s C:\Dev-CppwodlevC + +BookSroWyHelloWor ldWiyHelloWorld. exe

Hello my name i=z: George Bush
Goofy President hy day

Terror of the Tervorists by 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 Cdtaomming Language’, this
provided a semi standard C known today as K&R 983 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 naorkess 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 fidewC++.

Neither this nor the next chapter are designedaolt you how to design programmes,
which is a topic which could fill several more baagland start a few minor wars as well).
Neither are they designed to teach you the C andl@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. &la@e many excellent books on these
topics and several excellent websites. (Referamiag resources in appendix yy)

WARNING: C and C++ are called ‘Case Sensitive’ languageis. 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 lsungjuages.

Break down of a simple example

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

To begin the process:
* 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 followirigeshly 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 labeled '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 int main( int argc, char *argv[])

8 {

9 inti= 0

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;




Press <F9> to compile and run the program.

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

or C:\Dev-Cpp\Projects\SimpleC\SimpleC.exe

llho are you?
I am the new number 2, You are number 6

I am not a number. I am a free man?
Press any key to continuwe . . .

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 followingwaht sections.

The C programming language has only 32 keywordge@iin Appendix B). None of
which include the provision to output to the scregefore you say ‘But wait a minute, |
just wrote a program which output a lot of nonsese screen’, let me explain. What
C lacks in keywords it makes up for in librarieN® C has a large number of libraries
containing functions of various purposes. The fiamgprintf  is one of these.

Before we can use these functions we need to t#lh€we 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 ‘Pressor’. 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 functiongeiLan, 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 hadi$ 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 onkadton line 9. The first pairt is a
keyword and tells us that the variable will stondr@teger. An integer can only contain
whole numbers. We give the variable a name ‘i’ oocan refer to it later, as in lines 15
& 20.

WARNING: In C when a variable is created it can contayalue, so it is best to
assign it a known default such as line 9 wheres ‘@ssigned 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 anawple of a ‘Conditional Execution’.

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

Basic C

To store data within a C program we use variallesse 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 agssitg it a value at this point.

Data types

There are 5 basic data types in C89. Thesetwkg int, float, double and
void . char is designed to hold data values correspondingctuagacterint s
designed to hold whole numbefleat anddouble hold floating point numbers and
void is a null value. Some of these data types canxtameéed with the keywords
signed, unsigned, long , and short .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 maxinrange. Signed data data halve this
and give half the range to negative figures antlitbgositive figures. The C standard
specifies a minimum range for data types, but noa@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 (unsi gned
char));

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

9 printf( "The size of a unsigned intis %d bits\n" ,8* sizeof (unsi gned
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 (voi d));

15 printf( "The size of a long double is  %d bits\n" ,8* sizeof (I 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 charaatetsinderscores, as long as the
name does not begin with a number.

Statement blocks

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

Scope

Variables are said to have ‘Scope’ in C and youardy 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 dificuss 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 severaugs: assignment, arithmetic,
relational, logical, bitwise, pointer, referenagjexing and parenthesis are all operator
types. There are a few others which we won't dsetisll. Pointer operators will be
discussed under ‘Pointers’, reference operatoiswitiscussed under ‘Structures’ and
indexing operators under ‘Arrays’. Bitwise operataiill not be discussed at all.

Assignment Operators

The main assignment operator is ‘=" for examptex = 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 exampbe=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 plsdeen the value on the right side of
the expression is assigned to the variable oretthyedn attempt is made to automatically
convert it to the data type of the left side valealtf the type on the left has a smaller
range than the type on the right then data willbseé 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 int main( int argc, char *argv[])

5 {

6 short int aShortint= 0;

7 fl oat aFloat = 536546.64645 ;

8 | ong i nt alLongint= 2045654297 ;

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

10 printf( "The long int value is: %d\n" ,aLongint);
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" ,asShortint);

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" ,asShortint);

20 system(  "PAUSE");

21 return O;

22 }

The compiler may warn you about the possibilitglata loss when you do this. If you
intend to convert from one data type to anothergeamutell 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.tBaoeseyou will want to assign a
variable to itself plus or minus another value. &xamplex = x — 20; you can do
this in shorthand using-=20;  ‘+=’Iis also equally valid. You will see this use of
shorthand operators a lot in professional programs.

Arithmetic Operators
There are seven different arithmetic operatorsb#sec 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@ggqu can writex = x + 1; or

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

x++; ory =++Xx; .You may ask what is the difference? The diffeeeis that the first
one sets y to equal x then sets x to equal x h&.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 %. This only be used with integers and it
returns the remainder of an integer division.

Relational Operators
Relational operators compare two different values gve 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(is 1 or 0) values. There are three
such operators:

&&  AND
I OR
! NOT

They give the following values according to thisléea

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. Tle@nms 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 outwdirais that.

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

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

equally if you have more closing brackets thaeripg 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 bragesg can turn on brace
highlighting. Go to Tools|Editor Options. On thaldg that appears check
the box next to ‘Highlight matching braces/pares#s as shown below.

C L . gl el
I Highlight matching braces/parentheses = LI~ I

Now if you select a bracket the editor will atfgnto show you the
matching bracket.

Conditional Loops

Left to its own devices, a program starts at tipeaiod works through to the end where it
guits. Sometimes between starting and finishingwauat the program to carry out the
same sequence of commands again and again. Famdéesyou 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 thlhgould also be hard to maintain the
code. What if you later had to reduce it to 8638M Fortunately there is a much simpler
method called ‘Conditional looping’.

C has 3 types of loops tiier 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 codaa@oed inwhile andfor loops may
never be executed since the condition is check#tkedieginning 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 imment>)
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 thakedto the following.

1 #include <stdio.h>

2 #include <stdlib.h>

3

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

5

6 [* Variable to check the loop condition */

7 inti= 0

8 printf( "For loop countdown to liftofin" );
9 for(i= 10;i> O;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 conditioni <=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 counternlbai and initialize it to the value 0.
In lines 9 to 12 we create ®f ‘ loop. Above we have shown that the 'for' statenoam
take three arguments, the initialization, the cbadicheck 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 falsavanghe loop ceases.

The increment-- decreases the value of i by 1 on each iteratimutih the loop

In lines 19 to 25 we createndile loop. The condition is checked before the loopsrun
and must remain true for the loop to continue rognin 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 the for 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 byfthre loop ends at the semicolon at the end of line
10. It is possible to escape from a loop at anytyesing 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. Howevbiet
do...while loop ends on line 37 witWhile(); . The semicolon at the
end of thewhile statement is vital, if you miss it out the progreati not
compile.

WARNING: All three loops altered the check condition kgahg the value of i. If the
value of i had not changed the check condition d@lvays be true and
the loop would continue for ever. To check thidetkeline 35 and compils
and run the program again. To stop the progranspré#t><F2> from
within wxDev-C++ or click on the button shown.
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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 @lled ‘Conditional execution’ and can be
achieved using thef* ‘ statement.

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

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

1 #include <stdio.h>

2 #include <stdlib.h>

3

4 int 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 a 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 conditisrexecuted. If none of them are true, the
code following theelse statement is executed.

In the example thef'.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 bé&eani

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

<Conditional Check®2<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
int main( int argc, char *argv[])

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

return O;
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13}

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

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

This works like a series oif..else if..else ' statements. The switch statement
can only check integer values. The switch statero@ntiains 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 dasersent is executed. Each case
statement ends with a break statement; if thisngted 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 def aul 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 statangenot executed by dropping through
as in line 35 in the above example. If in your peog 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 odtareor if the precedingbreak ’
statement is forgotten.



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

NOTE: You may come across statements ifke , what does this mean. Since
anif statement checks for true/false values @quals O the if check will
fail, anything higher than 0 is considered to e 1tThis 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. Tlifis 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 frerader files, expanding macro
definitions, and determining which code shouldurdd not be compiled. Preprocessor
statements always begin with a ‘#’ and unlike Clthes don’t end with a semi-colon.

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

“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 exfzertceive, and what value the
function will return#include statements add all that information to the sthyoorr
source code file. In the SimpleC example we ineltiee filesstdio.h  and

stdlib.n . 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 casiehwhsults in the
compiler not finding the correct file.

The second most common is thdefine  statement. This is used to define a constant
name which has a value. Wherever that constant agpears in your code the
preprocessor will swap it for it's value. This iem used for constant variables (variables
which don’t change their value). A useful featuféhas is it helps to make your code self
documenting. For example you can create a defiecthiis:

#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 obétwou 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 blocksad 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 statemetiis , and#elif , they test for the truth of a
statement and work in the same mannétifaef including code if the statement is
true.

The following code example uses all these prepsmrestatements. Create a new
‘Console Application’ called ‘Prepro’. Save it inf@der called ‘Prepro’ and then edit it
to resemble the following code example. See if gani 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, tlayhle thought of as mini programs that
take in various parameters, do something with tlesereturn 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 suchgs, float , etc, a pointer to a memory
location, a user defined data type such stsuct,  orvoid . In the case ofoid you
are specifying that the function will return nothihe 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’ sincelitrveiver be executed.

The function name can be anything you wish witewa €aveats. The name must be
unique, therefore you cannot create a functioredaltintf  if you #include

“stdio.h”, since this would confuse the compiler. The namstralso conform to
the same naming conventions as variables. It idl §mon to give the function a name
that indicates its purpose, el@splayMenu instead oMyThingyFunction

A function can take any number of parameters oen&ach parameter must be given a
name and associated data type. These data typtsaame as those previously
discussed. Within the function, the parameterasaastariables 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 executwihstart at the beginning of this
function and finish at the end of mhain 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&sskd program when it starts.

Functions can serve two different purposes. Fitsidy can break your program into
smaller subunits to make them easier to understecbndly they allow you to reuse
blocks of code again and again rather than replyatgding the same code block.

We will create a program which uses a couple oicfasictions 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 ydaroject’ 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 int 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 i f (UsersChoice == 2)

40 /*Call the DisplayNames function*/

41 DisplayNames();

42 }

43

44 return O;

45 }

The programme starts at the beginning ofrtteen function. It declares a variable
UsersChoice and sets it's value to 0. It then enters a comuid loop, and as long as
the variabldJsersChoice doesn't equal 3, it will continually execute thiatements
inside. Within the loop, the first call is to thenictionDisplayMenu . 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 conditionateten area,
where, depending on the valuelddersChoice, it either calls the function



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

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

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 int 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 wout what will happen when it runs.
Then press <F9>. You should find the programme mbas and inside the message
window on the bottom of the IDE, displays the fallog errors.

Qf Compiler i_;i Rezources E[ﬂ] Compile Log &E Debug j:' Find Pesults | % Cloze

Line File Mezzage
12 C:hDev-CpphweD evC++Book \PoztFu...  conflicting tepes for ‘DisplayB oringhd ezsage’
[ ChDev-CpphwrD evC++Book \PoztFu...  previous implict declaration of 'DisplayBaonngk ezzage’ was here

phusll evC++BookhPostFu...

121 |nzert 15 Lines in file

i:igure 3.4 — Error message.

Get used to such messages you will see them a laiwaprogress. But what was wrong?
Let us try to work it out from the message. Thstfiine says ‘conflicting types for
DisplayBoringMessage’, that’s the name of our fiortso 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 functiomitls by telling the compiler what the
function name is, what the return type is and vd@ahmeters 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 semegoPress <F9> to compile and run. You
should see that the program runs just fine now. lifleeyou added is called the
‘Declaration’ of the function and the code in linklk-14 is called the ‘Definition’ of the
function. When you include header files you ara@alky including the declaration of
function likeprintf  so that you can use them.

Before we move on to look at some common and us$efations 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 ‘...” toyséine function accepts a variable
number of arguments. The function must contaieastione 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 extgaraents the user has passed in
and how do we access them? For a start we neadltmlé <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 aatle new project
VariableFunction.
Create a new folder called VariableFunction anaghe project there.

1 #include <stdio.h>

2 #include <stdlib.h>

3 #include <stdarg.h>

4

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

6

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

8 {

9 int 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 ¢ rash*/
37 va_end(ArgumentPointer);

38

39 [*Return the total*/

40 return Sum;

41 }

Press <F9> to compile and hopefully you shouldtse®utput “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 . Itis defined as returning
anint value which is the sum of all its arguments. ketaone integer value
which is the number of arguments we are going 88 ia Then it takes any
number of other arguments.

Line 10 - We use the function passing in a 6 toteaywe 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 accesslifteof
arguments. We will learn more about pointers indbetion Pointers’.

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

Line 28 - We createfar loop which we will use to access the list of argumts. We
don't fill the first part of thdor loop sinceNumberOfArguments already
has a value. If you remember the second part dbtheloop checks for a
true/false value. We us¢umberOfArguments here, which means if
NumberOfArguments equals O then stop looping. The last part ofithe
loop decreases the valueNdimberOfArguments by 1 each time.

Line 32 - We assign the return value frege 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 thd&rgumentPointer . Failing to do this is
likely to lead to a program crash.

So we have seen how to access the variable latgoiments, but what about the other
guestion, how do we know how many arguments thex® @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 them of 12,54,45 & 23. You might also
like to experiment with adding more arguments whekeving 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 teaxtions,Input/Output and other
useful functionsand‘Pointers’.

Input/Output and other useful functions

Earlier | said that C contains no keywords dealiittp output to the screen and that
functions were used instead. We have so far seefumctions dealing with input and
output,printf  andscanf . The good news is if you learn about these twaeiseof
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 allsthuch more exciting to create a program
that visibly does something, than one that you type into and nothing seems to

happen.

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



a string constant and prints it to the screen.firtad 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 writtetie
screen or a negative value if there has been an dine first argument tprintf  is the
string you wish to display in the console. For egéen

printf(“C Programming is amazing”);

This would result in the line ‘C Programming is aing’ being displayed in the console.
But what about the second argument that stringptfdYou may remember from our
discussion of functions this represents a variasti®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 thepwaihere we want to insert values.
The format specifiers start with a ‘%’ and these a@iso used in the functi@tanf .

Every time the function finds a ‘%’ sign embedded/our sting it looks for a matching
argument and depending on the code after the ‘§f sutputs 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 examplegorintf  would output ‘I am * then it would meet the ‘%gsi 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 t#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 aflog point (C99)
%A Hex output in form Oxh.hhhhP+d (C99)

%c Output a character Input a character

%d Output signed decimal integer Input a decimiggar

%e Output in scientific notation lowercase e  Inpdibating 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  Stowesber of characters read in



integer pointer an integer pointer

%0 Output unsigned octal Input an octal
%p Displays pointer Input a pointer
%s Ouput character string Input a string
%u Output unsigned decimal integer Inputs an ursigrecimal integer
%X Output unsigned hexadecimal Input a hexadecimal
(lowercase)
%X 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 flolowed
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’ forrlg 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
0,G,f,e or E specifiers causes a decimal
point to be displayed.

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

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

possible to use ‘%*.*f'. For each *’



printt  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.i ttze reason
for the different format specifiers. Each tipientf ~ finds a ‘%’ in the
string it looks for the next variable argument aetirns 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 nupfleguments as
format specifiers.

Input

To match the three output functions C provide thnpat functiongyetchar , gets
andscanf . Once again the first two are simple functiagetchar returns ahar
from the input buffergets takes a string array (there is more about arrayisa
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 assignedug 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 constanerizOF.

The first argument to thecanf function is a string of format specifers, for edatmat
specifier you need to include an argument whicnpéace foiscanf to store the values
it reads in from the keyboard. It works in a veiyitar way toprintf  , the main

different is that the variable arguments all neelda 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 stbire ‘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 u®mnf 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 spaceytahcal tab, formfeed or newline. For
examplescanf would read the line “Welcome friends and Romars"\&elcome”. To
read in a whole line including white spaces youdneeusegets .

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

scanf(“%[GgeRhdW]",&String);

In the above exampkxanf will store the users input in the variable StriAgy of the
characters G,g,e,R,h,d,W will be stored. As socscaaf 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 devist

e 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 pim& L.

These alter the length of the data type.

* Discard field - Inserting a **' between the ‘%’ atloe
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 cremtample program which makes use of
these features. Take your usual steps to createv&rmproject.

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

5 {

6 char FirstNameString[ 2007;

7 char LastNameString[  200];

8 i nt Agelnteger, Count;

9 f | oat MyAgeFloat;

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

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

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 %*.*f\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-CppwndevC + +BookASrciinputOut putiinputOutput. exe

Hello what is wour first name
Frank

Hello Frank. what is your last name?
Enstein

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

That’'s funny I am 634.28

This is right Jjustified
Frank

This is left Jjustified
Enstein

Frank contains 5 characters

Press any key to continue . . .

Figure 3.5 — Output from InputOutput program

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

decimal point.

Line 20 specifies that the output should be attl2asxharacters 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 storesittmber of characters output
into the variable Count. This is used in the nax to say how long the user’s
first name is.

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



Input/Output to Files

The design of C is influenced by Unix which hasphdosophy 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 &s 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 opesntHirst 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 thisk@saas much sense to you as a speech
in Klingon then look ahead to the sections Boihters and ‘Structure§. 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 variopions are contained in the following
table.

Flag Meaning

a Open or create a text file and append to theoérid
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 torteoé it
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

atb 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 neecldse it. In order to do this you need
to use the functioftlose . The prototype ofclose is declared this way.

int fclose(FILE * FilePointer);

If successful théclose function returns O otherwise it reture®F



Output

The file output functions are very closely relatedonsole 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 &ILE 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 offieE pointer, it looks exactly like the
prototype of theprintf() 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 sectle file input functions are just the
same as the console input functions just with appfended to the front and an extra
argument which is a valid FILE pointer. So we fgettic()  ,fgets() and

fscanf() once again it igscanf()  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 matclotiogving.

1 #include <stdio.h>

2 #include <stdlib.h>

3

4 int 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" ,'r" ) == 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 fribvia program we used to demonstrate
using printf and scanf. But I'll discuss some d times that differ.

Line 15 - The effect of this line is the same asgiprintf 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 scantf.

Line 19 - We use the function fopen to attemptperoa file called Test.txt from writing
to. We test the value of the returned pointer agidire value NULL. If they
match there has been an error while opening taafid 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 fanoghas halted in an error
state.

Line 28 - We write the values captured earliehifile.



Line 30 - We close the file as soon as we havsltigd 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@sm finished with it.

While fscanf andfprintf are very powerful and fairly easy to use theyrarethe
most efficient since they involve converting fromdry to characters. For large amounts
of data reading and writing there are other befptions these are mentioned briefly in
the next section but are beyond the scope of tho&.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 considemiiaéter of homework to find out about
fseek, ftell, feof, ferror, rewind, remove, fflushead and fwrite. These functions expand
the file handling capabilities of C far beyond slenpeading and writing of text files.
Some other useful functions

The following table lists some of the other uséfuctions 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 ran¢peader files that we haven't even
discussed. It is well worth exploring what is aghlke as there is little more annoying
then struggling to write a function only to findatht has already been provided for you.

Pointers

So far we have mentioned pointers a few times iddteis 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 greatesgdemin C programming. So what is a
pointer?

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



an address so we can use that address to localatthé=or some important buildings
there may be a sign pointing to that building véithame 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 use’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 o¥/ératbles data. We saw an example of
using this in the functioscanf

However most times you don’t want to know whereez@ 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 tlopé&tator. For example:

int Aninteger = *MyIntPointer;

This assigns the value referenced by MyIntPoirdehé variable Aninteger.

WARNING: Like any variable in C when you define a poirgsrabove it points to a
random value therefore it is good practice to astig value when you
define it. If you have a value to point to then yaan define it like this

int * MyIntPointer = &Aninteger;
Otherwise you can assign it the vaNgLL
int * MyIntPointer = NULL,

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

Uninitialised pointers are a common cause of elirof3 programming.
The best you can hope for are unexpected outpheswbrst is programs
that crash or on older operating systems compthatcrash. The reason
for this is that you are operating on memory thtedobgs to another part o
the program or to another program. Such problemseavery tricky to
track down.

—




As we have already seen we can use pointers t¢ foouariables we have already
declared. We can also use pointers to allocaté fresmory. As we shall see in the next
section.

To demonstrate pointers and the different operdkag 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 int main( int argc, char *argv[])

5

6 i nt Numberl= 5, Number2= 12, Total = 0;

7 i nt * MylIntPointer,;

8

9 /*Use MyIntPointer to reference Total. We need to u se '&"™/
10 MyIntPointer = &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 *MyIntPointer = 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 tdpukate the values held in a memory
location. By now the lines up to line 9 should makese 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 thedwe held in the memory location pointer
to by MyIntPointer.

Line 13 - then prints out the value of MyIntPoimiehich 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 thatastbeen 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 teeventhe 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 8o 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 declaituh 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 fradibcussion on scope earlier).

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

The header file we need to include to use thesetifurs is<stdlib.h> . There are
four functions that can be usewlloc , 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 specigyamount of memory you
want to ask formalloc then returns a pointer which references the
location of this memory. This pointer is a void mier which you need to
cast to the correct type for your use. If the fiorcis unable to allocate the
memory it will return eNULL pointer. For Example:

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

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



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.

calloc The memory returned byalloc contains random valuesalloc
intializes all the bits in the returned memory éo@ 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 wantthed
size of these units. For example:

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

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

realloc Sometimes you may find that you haven't allocateough 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 blode.realloc
returns a pointer to the new memory block. Agaia tdan beNULL if there
has been an error.

free Once you are done with the memory you have creaithdthe 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 fiame of the
above operations.

WARNING: Itis vital that you free all memory that you hgweviously allocated.
Otherwise when your program ends this memory dérbstallocated.
This section of memory is then never freed for ofregrams to use. Thi



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

Arrays

An array is a block of memory consisting of a numiifethe same type of data units.
There are many instances in which using arrays sms#ese. For example you may wish
to store the ages of your family members. You caladhis 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 follogy

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 ymdnn square ‘[]’ brackets. For
example:

i nt FamilyMembers|[  10];

This would give you an array of 10 integers namanhifyMembers. An array is not
much use unless you can fill it with values andiege 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 betwgehrdckets. For example:

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

This is called array initialization. It is also itsdle when initializing arrays at the same
time as declaring them as above to miss out tlay aize 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 ariay 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 arriay§ 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 demaiastusing 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 Arraylndex = 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; Arrayindex++)

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 interestso

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



Line 10 - We create an integer array called TodagkiNumber. 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 Arraylndex is lower tHaAYS_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 ptue and the value contained in
TodaysLuckyNumbempdex.

Line 26 — We repeat the actions of line 16 theedéhce 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 valtie o
TodaysLuckyNumber to move the pointer along. Wedn® include this in
braces otherwise we end up adding the value ofyRrdex to the contents of
TodaysLuckyNumber (remember operator precedence).

It is possible to create 2, 3 or more dimension@yes, but that is beyond the scope of
this book. Again if you are interested there araynaxcellent 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 usingya@f typechar . This is different to

other programming languages which consider a starze 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 anidlizié arrays at the same time we can
do the same with strings. Remember that a stripgstsan 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 MyString[] = “l am bored”;

Ah, but what a minute surely those two lines dbiave 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 usingktiwethand method of initialization
automatically adds the null onto the end. So tlversg 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 varidus@ 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 ostrl

and adds a null terminator,
you need to make susérl
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 iétrlis 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
stringstr2in 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 charactech is a white
space character. E.qg. 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 charactechis a lower
case letter

Returns a non zero value if
the charactech is a
punctuation mark. E.g. ! or
P

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 faigw
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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= 0;

i nt LowerCase= O;

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*/
strepy(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(Loopindex = 0; Looplndex < strlen(FullName ); Looplndex++)
35

36 if(islower(FullName[LoopIndex]))

37 LowerCase++;

38 else if (isupper(FullName[LooplIndex]))

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);

a7 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?''sY);

52

53 system(  "PAUSE");

54 return O;

55 }

Compile and run the program.
You should receive an output resembling the follayvi

‘\Dev-CppwxDevC + + Book\Src\Chapter3WyString ThingWyString Thing.exe

Pleaze enter your firszt name
Carlos

Pleaze enter your family name
Blake—Funtington

Your full name is Carlos Blake-Funtington

Your full first name is 6 characters long

Your full name contains:
18 Lower case letters

3 Upper case letters
il Punctuation mark

Presz 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 filetype.h> this contains the character

handling functions.

Line4 - We include the header fidstring.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 functistrcat to add the string constant “ “ to the end of the
string FullName this gives us a space betweenitsteniame 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 se theisupper  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 ?: tpatan s after punctuation mark if
we have higher or lower than 1 punctuation maris, tiiakes our program a
little more professional.

Now for something a little different, creating awn data types. We consider creating
datatypes that consist of several pieces of dataeimext section Structures.

Structures

So far we have seen how to use arrays to grouphtegiems of data of the same kind.
But what about grouping together items of diffedentds? To do this C provides
structures. There are many uses for structures.oDtiese 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 ek@tbat input/output with files. The
FILE data type is actually a structure. Besideskéhavordstruct  we also need a name
to refer to the structure by and data members.xamgle of a structure follows below.

st ruct CarDetails

{



i nt Age;
char Model[ 30];
char Registration[ 10];

h

After the keywordstruct  comes the name of the structure then inside{}hebraces
are the structurememberslif you are used to Pascal programming or databihen a
structure corresponds to a record and the member§ield.

We can use the structure as a data type the ongatéas that we need to use the word
struct in front of it. For example to use the abexample we can write the following:

st ruct CarDetails MyCarDetails;

In the above example we create a new structureccMlyCarDetails. But having created
the new structure how do we access the membersisTtione 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 neferto via a pointer the method of
accessing its members alters. Now we need to-msaristead of : ’. For example:

struct 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 ‘.’ operatoihwabinters using the following notation.
(*MyCarDetails).Age = 10;

Due to the order of precedence rules it is necgsearse the braces around
*MyCarDetails.

Although the structure has become like user defawsdd 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 by imgkise of another C keyword
‘typedef ’we can over come this restriction.

typedef is used to assign another name to a data typedtance

t ypedef int Myint;



This allows you to use Myint as a data type. Weaanbine this with structures in the
following way.

t ypedef struct

o

I nt Age;

char Model[ 30];

char Registration] 10];
}CarDetails;

CarDetails MyCarDetalils;
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 calleg ahion.

union

The union looks exactly like a structure the défece is that each member of a union
occupies the same area of memory therefore yoomigruse 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,us@e 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[ 107,
}CarDetails;

CarDetails MyCarDetails;

MyCarDetails.Age = 10;

If we hadn't usedypedef then we would have needed to place the name Cail®et
after the keywordinion and have used the keywardion beforeCarDetails
MyCarDetalils;

NOTE: This restriction is removed in C++ therefore yaun 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 unionsdetreate 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>

typedef struct

{
int NumberOfCows;
int NumberOfSheep;
int NumberOfPigs;

}FarmYardStruct;

typedef wunion
{
int NumberOfCows;
int NumberOfSheep;
int NumberOfPigs;
}FarmYardUnion;
int main( int argc, char *argv[])
/*Create a structure*/
FarmYardStruct OldMacsFarm;
[*Create a union*/
FarmYardUnion YoungMacsFarm;

/*Fill the members of OldMacdonaldsFarm structure*/

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( "Sizeof Farmyard struct is %d\n"
printf( "Sizeof Farmyard union is %d\n"
system(  "PAUSE");

return O;

,OldMacsFarm.NumberOfCows);
,OldMacsFarm.NumberOfSheep);
,OldMacsFarm.NumberOfPigs);

);

,YoungMacsFarm.NumberOfCows);

the union*/
,Sizeof(FarmYardStruct));
,sizeof(FarmYardUnion));




As usual compile and run the program. You shoutdsgmething similar to the following
output.

C:\Dev-CppwxDevC++Book\Src\Chapter 3WnitedStructures\WhitedStructu. ..

01d Macdonald had a farm

On that farm he had 12 cows

and on that farm he had 54 szheep
and on that farm he had 6 pigs

Young Macdonald also had a farm
On that farm he had 6 cows

and on that farm he had 6 sheep
and on that farm he had 6 pigs

Sizeof Farmyard struct is 12
Sizeof Farmyard wunion is 4
Presz any key to continuwe . . .

Figure 3.7 — Output from UnitedStructures program

So why is there a difference between Old Macdosdam 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 avigtes 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 sizeeoFarmYardUnion is 4 the size of a
single integer.

enum

While theenum does not strictly belong in a discussion aboutcstires, it provides
another way to create your own data types anddkudl in a similar way. An example
of anenum follows:

enum Monsters { Godzilla, KingKong, Predator, Alien , GeorgeClooney };

The above lists a set of integer constants. Tee®bndzilla is numbered 0 and each one
after that is one number higher. The tag Monstermmav be used as a data type, e.g.

enum Monsters MyMonster;
MyMonster = Godzilla;

It is also possible to initialise the values of amall of the sets members. E.g.

enumMonsters {Godzilla = 5, KingKong, Predator = 12, A lien};



In this instance Godzilla has the value of 5, Kioglj since it is next in sequence has the
value of 6, Predator has the value of 12 and Ali@sthe 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”);
break;
case GeorgeClooney:
printf(*Agh, keep it away from mel\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 oftstmes and almost to the end of our
discussion on C programming, by now you are well tanly on your way to the ranks of
C programmers.

Summary

This concludes our very brief tutorial in C programg. We have considered the basic
data types, the most common keywords and somesaghtiny functions available in the
standard libraries. This by no means covers thdewioC programming and if you have
come this far you may wish to go further. Part 4hig book and particularly the
Resources section points the way to a few of theymaeb based resources available for
continuing your learning.

Now we shall continue with the enhancement to Ct.G+his 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 naderiged 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 influencgdhie features found in other
languages, particularly Object Orientation. (Wd Wibk at Object Orientation in the
section ‘Classes’). C++ improves upon C in two m&ays. The first are the additions to
the language. C++ now has 62 keywords the extra mnglement new features some of
which have found their way back into C99. The séocdmange 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 areetgffit standards which have been
agreed upon and released. The first was in 199&henslecond 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 lommments beginning with ‘//’. Name
spaces to create encapsulation. Classes to ergbt# oriented programming. Memory
allocation and retrieval with new/delete. Functaomd operator overloading. Exception
handling, templates and RTTI (RunTime Type Idecdfion). There are many other
changes that we don’t have room for.

One of the most touted benefits of C++ is its baskdrcompatibility with C. This is true
to a point. Most older C programs will compile vatt too much trouble with C++. One
problem is C++’s new keywords which may have bessdlas 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 lliethe compatibility.

We will continue now by looking at a basic C++ pra 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 progmamg we will create a small example
in wxDev-C++ of a C++ program, compile it and se®awit 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 setbdName the project ‘SimpleC++'.
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Figure 4.1 — Project settings for new SimpleC++ligppon.

In the next dialog create a new folder called ‘Se@p++" and save the project there. The
IDE should now create the following basic sourcdector you.

#include <cstdlib>
#include <iostream>

usi ng nanmespace std;

int main( int argc, char *argv[])
{
system( "PAUSE");
return EXIT_SUCCESS;

P OO~NOOUTAWNPRE

Now change this to the following

1 #include <cstdlib>

2 #include <iostream>

3

4 usi ng nanmespace std;

5

6 const int TOP_MAN= 2;

7 const int THE PRISONER = 6;

8

9 int 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 << endl;
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 ret urn 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++ achieviesctimpared 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 inclddiges don’t end in a .h’. | am not quite
sure why this is but | suspect that it is due @ftct that before the standards were drawn
up several compilers created their own versiodbdries that later became standard.
Thus there are deprecated headers called ‘iostineamd so on.

Line 4 introduces two of C++'s new keywordsing namespace . Namespaces
provide a way to create functions with the sameesand parameters and use them in
the same program. <More here about namespaces>

Lines 6 and 7 show an alternative to preprocessiimes. 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 funttout . cout uses<<, something
aboutstd::cout andstd::end| 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 adillvark along with endl;

Basic C++
C++ (structs changed, bool data type only takesviaboes true and false)

Functions

C++ makes a few alterations to the good old fumctidnce you have got used to these
you will wonder how we managed without them fol@ny.

Predefined values
Remember back in the last chapter we spoke of ifumetvhich took variable length

arguments? Well C++ has added to this by allowimg tp create functions that have
default values pre-filled.



This is achieved by filling in the values in thenfion 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 once klave defined one you need to define
all the others that follow it. Now you can use thusction likeMyFunction(2); or
MyFunction(2,5.3,64); The first usage would automatically fill in theethialues

for aFloat andADouble as5.4 and 43.7 respectively.

Passing by reference

Before when we looked at function in C we mentionsihg 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 isttiaacopy of the variable you pass to the
function is made in the computers memory. Thissdkae 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 pointeos.example:

i nt MyExampleFunction( i nt * Anint, i nt * Anotherint); |

However the problem with this is that pointersiateerently 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. Fongda:

i nt MyExampleFunction( i nt & Anint, i nt & Anotherint); |

You would call this function just as you would caily 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 thanapies.

Inline

Sometimes you may have a function that is goingetealled thousands of times in your
program. This is going to create a bottleneck enghogram. 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:



[ i nline 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. Somes you will write two or more
functions that do almost exactly the same thing tdke different arguments. For an
example consider the case where you have threéidasavhich return the sum of their
arguments. The first takes two ints, the secondftwais and the third two doubles. The
guestion is what to name these functions. In Cganit have two functions with the
same name so you may end up with:

i nt Sumint( int Anint, i nt Anotherint);
fl oat SumFloat( fl oat Afloat, f | oat AnotherFloat);
doubl e SumDouble( doubl e ADouble,  doubl e AnotherDouble);

How much simpler if you could simply call the fuimet 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);

float 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).réhere 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,
float Sum ( int Anint,

i nt Anotherint);
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 islieved:

i nt Sum( int Anint,
i nt Sum( int Antint,

i nt Anotherint);
i nt Anotherint,

i nt OneMorelnt = 40);

The reason is that the compiler would not know Wwhethe lineReturnValue =
Sum( 4, 6); was supposed to call the first function with twguanents, 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 I lied on the last one, but feeldito 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 wafionctionsalloc , malloc , etc.
C++ takes a different approach and provides two keywordsnew anddelete to
enable you to manage allocating and de-allocatiamary.

Allocating memory

Instead oimalloc 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 arequgou 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 memorgcdted in the
previous section we would ugelete in this way.

WARNING: It is important not to mix C and C++ memory magagnt functions. For
example don’t write.

MyClass * AClass = new MyClass();
Free(AClass);

If you usenew then delete the memory witltelete . If you usemalloc oralloc
then delete the memory witree .

Classes

Classes are an essential part of object orientsgk@amming. Basically OOP is all about
creating models of real life objects and using ¢heihin 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 moddigiht sensor model. These models
are called objects.

So what does an object consist of? It consistsat#,dhings the object ‘knows’ or
attributes of the model, it also consists of methalkde way an object acts or what it can
do. For example a child model may have the dateGdéour, EyeColour, Age, Height



and Weight. In addition it can do things like watklk, 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 withitt is possible to arrange things that
only the object can access or alter its data. Lagpkigain 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 aegtaiher 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 stjects 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;
int Width;
2

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 thted 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 methioaisfollow 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 awedian the class are called members,
therefore the class has member data and membdidius¢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;
int Width;

%

If you tried using this with the above code you Vdoget a compile time error, why? By
default all members are private so the above @$asguivalent to

class Child
L
private:
string HairColour;
string EyeColour;
int Age;
int Height;
int Width;
%

So trying to use MyChild.Age = 5; is an error besmonly the class can access the
member data Age, not external code which is whaangedrying to use.

Inheritance
Friends
Polymorphism
Typecasting

Type identification
Input/Output

In C we saw that everything is regarded as a@tet takes a different approach to input
and output and regards everything as a streamgllsenpower 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 netmtghey are 100% easier to use than
C'’s printf/scanf functions.

Input

Output
Strings
Namespaces

Exceptions



Templates Chapter 5 — Finding your way around the | DE
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 faidigalistic about programming and |
thought surely not. Now | agree, all but the mastdl programs contain bugs. Even the
operating system you are using to run the progoaredd 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 bubisere 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 isrgfixing 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 atine. The purpose of this chapter is to
show you some ways for tracking down and squaghioge 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 tmetlatest 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 amadgdit down over the
‘Authors’ button.

A fish will appear moving across the dialog.

Depending on your speed and the speed of your ciampou can try
clicking on the fish. If you manage the fish wilange direction.

Q. Why is my program not recompiled when one of théaeader files is altered?

Normally if a source file is changed the compiléll pick this up and recompile
the project. This is caused by setting the optiotuse fast but imperfect
dependency generation’ in Tools|Compiler Optiortes Bpeeds up compilation
of the project by missing out some steps, but caakanges 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 projectuliisnclude the changed
header files.
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Chapter 7 — Creating a Basic HTML Editor

Introduction

So far we have covered C and C++ programming ysstghe 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 develaggrammes and introduces you
to the various aspects of using it to design yaum programs that look and act as you
wish. In this chapter we will begin by designingraall HTML editor. This is nothing
fancy, there is no syntax colouring and the likdnatMve 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 dynantiicato 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 ‘wxWidgetame'.
Make sure that the ‘C++ Project’ radio buttoneatested
Enter ‘'HTMLEditor’ as the project name.

X
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Figure 7.1 — Project settings for HTML editor
Create a new folder called 'HTMLEditor within ydérojects’ folder.

You will be greeted with the unfamiliar ‘CreateWW®roject’ dialog. For now alter the
settings as follows, except you can put your owmeavhere it says ‘Sof.T'.

Then click on the [Create] button.

Create New Project - wxWidgets Frame Pz|
Clazz Mame HTMLE ditorFrm
File narne HTMLE ditarFrom [wfithout E stension)
Save Ta CADev-CppvwsDevC++B ook \SrchHT MLE ditart, E]
Title HTtALE ditor
Author Saof. T

Default Style Usze Caption Fiesize Border Spstem Menu
Thick Border [ Stay On Top Mo Parent
kir Buttan b ax Button Cloge Button

[ 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 thiedent components you can use. To the

left is the property editor which you can use tarale various aspects of your form. Just
above this is a combo box which drops down to shlbthe components your application
uses and allows you to quickly choose between them.

We will start by placing the components we needfarprogram. The total list will be a
menu bar, status bar, splitter window, text contad html control. So let us start by
adding these. First will be the menu bar. What d@ mmean you can’t see a menu bar?

If you look at the component palette on the rigbty 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.

M enu -

[:3 Selectar

H  MenuBar

% FPopuptenu

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 slinaox with the picture of the menu bar
has appeared on the form with 8 little squaresratau The other thing is that the
‘Menubar’ item on the component palette is no larfgghlighted blue. The small box is
a visual holder for the menu bar. Several compagmbw 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 componentseed onto the designer window.
Next is the status bar. You will find this undeioi@trols’ and you may need to scroll
down as it is near the bottom.

Click on 'status bar', and when it is highlightelitk on the form.

You will notice that this time it has automaticajilynped 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 scralba@ppear on the right and bottom
sides, don’t worry as this is a design featurealynwve want a text control, which is
found under controls. What we want is called ‘MenTdiis is actually just a text control
with multiple lines, the name is a part of wxDev-s-Delphi heritage.

Select the ‘Memo’ component and drop it onto .



It will automatically find its way under the htmlimdow.
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Figure 7.5 — 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 loocdsmewhat like the design form. The
text has disappeared from the html window but nmhfthe text control. Also notice that
although we dropped a menu bar on the form notsiragvs up on the compiled
application.

m HTMLEditor [ 8K

WixMemol

Figure 7.6 — 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, jugke any other windows application, by
clicking on the red close button on the caption biw 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 eighelboxes will appear on the sides and
corners (the bottom ones may be hidden by thesststr). These boxes are called
handles. You will note that when you select a congm the text changes in the combo
box above the property editor. This text gives tfeicomponent name followed by the
component type. E.g. when the text control is $etkit changes to
WxMemol:wxTextCtrl. WxMemol is the controls namelamTextCtrl is its type. The
contents of the property editor also change asmdifft components are selected, to reflect
the properties each component contains.

So having selected the text control the properitpoedhould look like this.
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Figure 7.7 — The property editor for the text cohtr
First let us get rid of that text that shows uphia control. If we look at the property
editor the first column contains the property nantlesse 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 towat alters this. The property we need is
under ‘Strings’. If you

Click in the second column, next to ‘Strings’ whdrsays ‘Edit Strings’
a small button with three periods in it will appear

Click on this [...] button to activate the texitety dialog.
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Figure 7.8 — 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 ftbetext 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 ibghup? The reason for this is that it
doesn’t contain anything yet. To correct this:

Select the menu bar by clicking on the small sgulaat represents it.
This time the property editor only shows five iteffibe 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 followimlialog.
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Figure 7.9 — The menu bar editor
Click the [Add Item] button.

Suddenly the dialog fills with all sorts of inforti@n that is generated for you. The box
labeled ‘Caption’ now contains the value ‘Menultéml

replace 'Menultem1' with ‘&File’ and press <Enter>
The text now changes on the Menu Items box anéiiidame also changes.

Click on the [Apply] button.

(The reason for using ‘&’ in the menu item name&i do with mnemonics and will be
explained later in Chapter 12 under ‘Mnemonics agboard 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 menurseet & little to show it is a child of
the File menu.

Change the caption to ‘&Open\tCtrl+O’ and pressitele>.
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 nanse® do with keyboard accelerators
and will also be explained in Chapter 12 under ‘Moeics 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 menar. 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 yockdine [Cancel] button, all
the work you have done up to this point will betldis can be extremely
irritating when you have created a large complerurngystem. If you
have made a mistake it is better to continue. Glickhe [OK] to save the
work you have done so far, then reopen the mendibbrg 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,t will by the end of the next
section.
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Figure 7.10 — Our new menu bar
Before we start coding we need to add two more corepts.

Change the component palette to ‘Dialogs’.
Select and drop an OpenFileDialog and a SaveFRileBion to the form.

After adding them to the form:
Select each in turn and alter the Property ‘BExterss from *.*’ to “*.htm’.

Now we can move on to the next part ‘Adding Codel 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 leagvinto 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 programoszaihen 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 liks.tThen click on the ‘+’ sign next to it
to show all the menu entries.

Menu tem Editor

kMenu [tems

Figure 7.11 — Click the ‘+’ sign to expand the merae

Select the ‘E&xit’ entry.
Click on the [Edit] button on the bottom of thaldig.

Now on the right of the dialog near the bottom Iéokthe combo box labeled
‘OnMenu’. This control holds the menu event thatwos when we click ‘Exit’ on the
menu.

Click on the [Create] button (next to the comba)bo

The following dialog will pop up.

Click on the [OK] button.

X

Hew Function

Create Mew Funchion ?
k

| b it 01 i

[ OF. l[ Cancel ]

Figure 7.12 — The create new function dialog

Click the [Apply] button
Click the [OK] button.

If the designer does not take you directly to tee iunction 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 {

99 /I insert your code here

100 }

Under the line
/l insert your code here
add the line
Destroy();
The Destroy function will cause the applicatiorckose.

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. Soanhigvent 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 evéiméstext control can respond to.

You should see something like the following. Rememise want to act when the user
updates the text control. So | guess the event j@lated’ is the one for us.
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Figure 7.13 — 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 fhactions 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

UnE nker

Onbdaxl_en
| Onlpdated | -

OnUpdated] | <Add Mew Function:
CreateGUIContrals
HThLE ditarFrmCloge
bl et 107 8Chck

Figure 7.14 — List of available functions in theeateditor

You should be taken automatically to the new functbut if not, click on the tab labeled
‘(*YHTMLEditorFrm.cpp’. There you will see a newtfiation similar to the following.

105 [ |




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 welgéts help file. So in the IDE go to:

Help|wxWidgets
Or just press F1.

The help file should appear:

E? wxWidgets 2.6.2; & portable C++ and Python GUI toolkit E“E]@
& o

Hide Locate  Eac  Fored Pt Options

Contents ]\gdex ] §earch]

G- wxWidgets 2.6.2: A portable C++ and Python GUI

2 e toolkit

# C] Multi-platform development with weda/id
[£] Utiities and libraries supplied with e’

E %Programmingstrategwes Julian Smart, Robert Roebling, Vadim Zeitlin, Robin Dunn, et al
=] Libraries list

# [ Alphabetical class ieference

# [ Functions

=~ i September, 2005

[£] Classes by cateory
# [ Topic overviews
# [ Platform details

Contents

« Copyright notice
« Introduction
o Multi-platform development with wxWidgets

o Utilities and libraries supplied with wxWidgets

« Programming strategies

o Libraries list

« Alphabetical class reference

« Functions

o Constants
» Classes by cateqory

o Topic overviews
« Platform details

< | >

IEigure 7.15 — The wxWidgets file help, this sholgyour greatest friend

Our objective is to alter the contents of the HTMindow 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,xpie option ‘Alphabetical class

reference’ by clicking on the ‘+’ next to it. Ang list of components all beginning with
‘wx’ will be displayed. How do we know what onelamk 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, ‘wxHtmIWindawick on the entry
‘wxHtmIWindow’ and read the text that fills the highand pane.

fenl @ oy t
Hatme U & level Previous Mext
wxHtmIWindow

wxHEmIYWindow is probably the only class yvou 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 dlsmlayr HTML pages (eﬁher local file

anged dynamically depemdiﬁg on page size. Once the window is
created you can set its content by calling SetPageltext), LoadPage

filename? or LoadFile.
Note

wixHEmMIWindow uses the wWilmaae oiass tor displaving images. Don't
forget to initialize all image formats yvou need before loading any
page! (See wxlnitAlllmageHandlers and wxlmage:: AddHandler.)

Derived from

wixSorolledWindow

Include files
<wix/html/htmlbwin. hz=
Window styles

Figure 7.16 — Looking through the description @& WnxHtmIWindow

As we read through the description of this contvelreach the sentence which says,
“Once the window is created you can set its corttgrialling SetPage(text),
LoadPage(filename) or LoadFile.”. Now to me the ta® options tell me that they open
files, whereas the first one ‘SetPage(text)’, dhgs we can set the contents of the HTML
window by calling this function with some text. €Tonfirm 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 foem designer and hover over the
HTML control. A pop up should appear saying ‘WxHtihdow1:wxHtmIWindow’.
Remember the bit before the colon is the componamie. So go back to our function
and under the line:



/[ insert your code here
add the code
WxHtmIWindow1

WxHtmIWindowl is a pointer to an instance of Htmiow, so we need to ade>
finally add the new function we found in the help f

SetPage()
The completed command should look like:
WxHtmIWindowl->SetPage()
So far so good, but we now need some text as amemngt 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 troufldRemember what | said earlier

about ‘Memo’ being a hangover from Delphi? To findat to look for, try the trick of
hovering over the component on the editor.

ko[- || > |

e — i — =

|No HTML Preview fvailable

a a
=l

|
: WxMermol i TextCerl

Figure 7.17 — Discovering the name and type ofrarob

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 tou. Expand the left hand tree list of
contents, by clicking on the ‘+’ sign next to wxt€trl. Now you can see all the
functions contained in the component. Look downligtdor suitable candidates. We are
looking for something most likely starting with g&ince there is no ‘GetText’ or
anything like it, the nearest appears to be ‘Geat¥alClick on this and read about it to
make sure. The first line should convince you. 83be 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, #d®inew 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 youtwagee 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 thédwing: ‘<h1>wxWidgets are
great</h1>the designers of wxDev-C++ are <b><u>GRE&A></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 theutes

Now can we carry on? We have two more functiongéate. 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 camepbthat 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 [CreJabutton.

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 /*

117 * Mnuopen1015Click

118 */

119 voi d HTMLEditorFrm::Mnuopen1015Click(wxCommandEvent& ev ent)
120

121 /I insert your code here

122 }

123

124 /*

125 * Mnusavel016Click

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 | wtdd recommend opening the
wxWidgets help and looking at the components andtfans used in the following code
to understand how they work.

116 /*

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(WxOpenFileDialog1->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(WxSaveFileDialog1->ShowModal())

135 {

136 WxMemol->SaveFile(WxSaveFileDialog1- >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 comol and see how this is reflected in the
upper HTML control.

By now | hope you are impressed by what wxDev-Cnad @wxWidgets can do for you.
The amount of code you have written is comparabtée C and C++ samples and they
did very little. This program achieves so much marigh no more effort.



You may wish to extend this programme to have b&ypor buttons to insert various
HTML tags, or other amazing features. If you do intanthen go ahead. If you need to
know more about how to achieve this, then read on.

Chapter 8 — Working With Forms and Dialogs
To be written

Chapter 9 — The Component Palette

Sizers

The components that raises the most questiondargzers. They have no counterpart in
traditional windows programming

Controls
Text Controls

Buttons
Choices
The Rest
Window
Toolbar
Menu
Dialogs
System

Advanced Users

WARNING: You are advised to back up any files before igethem, then 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 compd™enildn’t it be nice it you could
decide what goes where, or have your own sectidgfisywur most used components?
Well the good news is that you can.

To do this you need to use notepad. Open it thieatsEile|Open. In the Open File dialog
make sure the combo box labeled ‘File of Type’harmged to read ‘All Files’. Now
browse to where you installed wxDev-C++. The fiteiyare looking for is called
‘devcpp.palette’.
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Figure ?.? — Opening devcpp.palette
You will be greeted by the contents of a file litkés:
[Palette]
Sizers=TWxBoxSizer; TWxStaticBoxSizer; TWxGridSizer; T WxFlexGridSizer;

Controls=TWxStaticText; TWxButton; TWxBitmapButton; TW
;TWxCheckBox; TWxChoice; TWxRadioButton; TWxComboBox; T
Ctrl; TWxGauge; TWxScrollBar; TWxSpinButton; TWxstaticb

trl; TWxSlider; TWxStaticLine; TWxStaticBitmap; TWxStat

Citrl;
Window=TWxPanel; TWxNoteBook; TWxNoteBookPage; TWxGrid
dow; TWxSplitterWindow;

Toolbar=TWxToolBar; TWxToolButton; TWxSeparator; TWxEd
;TWxComboBox; TWxSpinCitrl;

Menu=TWxMenuBar; TWxPopupMenu;
Dialogs=TWxOpenFileDialog; TWxSaveFileDialog; TWxProg
xDirDialog; TWxFindReplaceDialog; TWxFontDialog; TWxPa
TWxMessageDialog;

System=TWxTimer;

[Version]

IniVersion=1

xToggleButton; TWxEdit; TWxMemo
WxListBox; TWXListCtrl; TWxTree
ox; TWxRadioBox; TWxDatePickerC
usBar; TWxChecklistbox; TWxSpin

;TWxScrolledWindow; TWxHtmIWin
it; TWxCheckBox; TWxRadioButton

ressDialog; TWxColourDialog; TW
geSetupDialog; TWxPrintDialog;

Each line contains one section on the palette.stém of the line before the ‘=" sign is

the section name. The rest of the line is theofisomponents in that section. Notice that




each component is separated by a semi colon. Hee titing to note is that each
component name begins with a capital ‘T".

To create a new section think up a name. Add thike file by putting a new line in
between ‘System’ and ‘[Version]'. Follow your naméh an equals ‘=’ sign. Then add
the components you want in your section copy theesafrom those already in the file
and separate each with a semi colon. Also endribanlith a semi colon. For example

Favourites=TWxBoxSizer; TWxPanel; TWxEdit; TWxMemo; TWx MenuBar; TWxToolBar; TWxToolBut
ton; TWxStatusBar;

Save the file and then restart wxDev-C++ you shéuldl your new section in the
component palette.

Chapter 10 — Linking It With Events

Chapter 11 — Making It Work With Code
Where to add your code (or where did it go)

Chapter 12 — Guidelines for Professional Looking Pr  ograms

Mnemonics and Keyboard Accelerators

Mnemonics

Mnemonics are letters in a menu or on certain otsthat are underlined. They allow
the user to hold down the ALT key and press theedimged letter on the keyboard to
simulate clicking on that menu entry or controlisTiworks on unix and Windows
platforms, at present this is not implemented oriktash platforms.

We saw an example of using mnemonics when buildindirst wxWidgets program.
We used them while building the menu. Do you rememthose 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 mnemoniasdi® be unique 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 underlinébeamdden by these. E.g. ‘g’,’p’,} .

Avoid narrow character such as ‘.

Some of these mnemonics are conventions, for exagixit’, ‘&File’, ‘Cu&t’ and so
on. If you are unsure what to use, try lookingtaeo well known programs and see what
they use. Other than that some general rules poyoel 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 thateaontain text captions and can be
clicked upon. Common exceptions are OK and Cang#bibs which should be mapped
to ENTER and DELETE.

Keyboard Accelerators

Keyboard Accelerators are keys or key combinatitbasthe user can press to activate
certain functions. We have already come acrosetim&xDev-C++ itself. For example
when we press <F9> to compile and run, F9 is a éaybaccelerator. Again we used
them in our first wxWidgets program. This was tleet@fter the menu name that began
with \t’ everything after the ‘\t’ was the keybahaccelerator.

Once again keyboard accelerators follow conventiariable with a few of these follows.
Once again if in doubt check other professionagpams and see what they have used.

New Ctrl+N Redo Shift + Ctrl + Z | Find Ctrl+F
Open Ctrl+O Cut Ctrl+X Select All CtrlI+A
Save Ctrl+S Copy Ctrl+C Search Again | F3
Print Ctrl+P Paste Ctrl+VvV 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 widirthks someone for spending the time
to make sure that you can operate your computagusily the keyboard.

Basic wxDev-C++ Related FAQs

Q. Why does my program look different when | compié it?

A. 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 imdh&eatures are still being
added and improved, at some later date thesealiites may be worked on and
corrected. If it is a big problem you can file gglmeport at sourceforge to alert the
developers.
If the problem is that your program doesn’t loddelan XP program read the next
FAQ

Q. 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 Optionpress [Alt] + [P] to

bring up the following dialog.

Project Options §|

General | Files | Compiler | Parameters | Directories | Build Options | Makefile | Wersion info

M armne: Project
Filenarme: C:ADev-CpphProject].dew
Cutput file: C:h\Devw-CpphProject] exe
Files: G filez [2 sources, 2 headerz, 1 resources)
|con: Type:
| Silbay |
Windz2 Conzole
| Bl Browse | Win32StaticLib
Win3d2 DLL
a [ Support Windows %P Themes
Lok || Xcenes | [ ?Hep |

Figure ?.? — The Project Options dialog

The tab you want is the one that is already openjust above the buttons is a
check box titled ‘Support Windows XP Themes’, chéak. Click on [OK] then
press <F9> to recompile and run. You should hast@ray new XP themed
program.

wxDev-C++ keeps crashing what's wrong, what cahdo?

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 forumshwihessages like this “wxDev-
C++ crashes, please fix it” or “wxDev-C++ has jastished what is wrong with
it?”. The developers are only human (yes it islyrtireey can not guess from
messages like that what has gone wrong.

The correct procedure is to file a bug report. WitienIlDE crashes it will
generally produce the following dialog.



devcpp.exe

@ an error occurred in the application,

@report % | saveb@

general | call stack | modules || processes || hardware | cpuregs | stack dump || disasm

" continue application

;,--r" restart application

&  close application

madExcept 30 non-commercial ddithon —

description
dateftime
compuker name
user name
operating svstem
system language
systemn up bime
program up time
processor
physical memory
free disk space
display mode
process id
allocated memory
executable

exec, date/time
VErsion
madExcept version
callstack crc
exception class
excepkion message

walue
2006-058-11, 158:258:40, 343ms
LUMIMNA-1
Programming <admin>
Windows 2P Service Pack 2 build 2600
English
1 hour 13 minukes
24 seconds
AMD Athlondtm)
53111023 MB (Free/total)
{3:) 50,35 B (C:) 5,21 GB
12801024, 32 bit
$bF0
40,59 MB
devcpp.exe
2006-01-30 19:02
4,9.9.2
3.0
$565ad077, $d6580273, $d6560273
EFCreateErrar
Cannot create file CYCPPYTrylPFRAIProjectd_private,rc,

Figure x.x — wxDev-C++ error dialog

The section of most interest to us is circled h 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. Thilews the developers to
contact you if they need further information oiiriorm you about

possible solution and fixes.

Click [Continue].



Save Assistant
Contact Information

MO nanme:

Fred Bloggs

oL email;

fredblogozt@blogoyboy. fet

zomme tbext

Continue

Abort

X

Figure x.x - Step 1, Entering your contact inforioat

Step 2Although you can skip this step it is not verygfel. So enter everything
you did leading up to the crash. Enter as muchldetgossible here as
this will allow the developers to try to reconstrtiee steps that lead to this

situation.

Click [Continue]

Save Assistant

Error Details

in which zituation did the error ocour?

The crazh happened when | started a weFrame
project.

the cormpile and ron buttan,

The very nest thing that appeared was the crazh
repart,

Zantinue Skip

| Added a wxButton to the frame and then preszed

Abaort

= (X

Figure x.x - Step 2, Reporting the steps leadindp¢ocrash

Step 3If you chose to save the bug report then the dibdg you will see is a
save dialog. Save the bug report under any hamevsiu



save bug report

Save jn; |r:JDev-Epp vl £ % o -
g Ihbin [Cymingw3z
Ik "3 |contrib |hPackages
My Recent il EaProjects
Documents | [Zdacs iCpropgrid
— [CT)Examples [yshare
@ I ifahio I Source
Desktop ISifb htemp lib
|hGury [ Templates
[CiHelp i s
‘-Pj [hIcons (3% Projects
: iyinchud =] b Btk
ty Documents P|ncu = & ugrn-epor 3
iCiLang [% copying. bxk
Clib [Z] whatsnew. bxt
" Illibexec
! IZTHMakk - Miko
by CompLiter
e File name; b | [ Save ]
Fy Metwark, Save as hupe: tl:-:t v! [ Cancel ]

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 eeident 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 tbeart generator. This
can give the developers useful information aboetstiate of your system
and the IDE.



Send Assistant

Screenshot Configuration 1 2]3]

v zome text

[chick to edit image]

..I:Z::uz.ur.wtir.n;le. | Abhort ]

Figure x.x — Screenshot of your desktop and wxDevw-@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 naothpirude, remember they
are working hard to develop this and provide iefod charge. Finally
send the email.



H: bug report

File Edit ‘ew Insert Formak  Tools  Message  Help

= | 4 Y &

Send Cop ke Check

Tao Iqururamnath@vahm.mm: joel@joelsplace.sg
e |
Subject: il:uug report

pleasze find the bug report attached

Figure x.x — Email carrying the completed bug répor

| started wxDev-C++ then selected File|New|Newxkrame. Three files
Frmlh, 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 projéwri 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 maggagm which is used to call
the compiler can interpret the space as the etiiedilename. (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 funt¢tigmour project, the designer
needs to determine the best place to insert thigtifan 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 prevously working project |
get this error “cannot find —lwxmsw25”. What is wrong?

The problem that is being reported is that thkedr cannot find one of the library
files. In this case it is the base wxWidgets filbis 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 taaitses problems. Your project has
been linked to the 2.5.x library but if you havelafed you may now be using
2.6.x or 2.7.x and so on. So how to fix the proti?em

Open the Project Options dialog via Project|Projutions. Then select the tab
labelled parameters. In the text control undedabel Linker look for any options
that contain a 25 and alter this to 26 or whateeesion of library you are using.

Project Options E|

General | Files | Compiler | Parameters | Directories | Build Options | Makefile | Yersion info

Additional Command-line ophions;

Compiler:; C++ compiler Linker

-fro-reti -frio-rtti hersrnzra 26 L

-frho-eWceptions -frio-eRceptions hersmnzwZE_gl

-frio-poc-struct-return -fro-poc-struct-returm -luaseiff

-fatrict-aliazing -fstrict-aliazing hrsjpeg

Aadall Aafall -lwxpng

-fytable-thunks D wlMSW hewszlib

O WAk SW D GMIMWANGZ -hwsregqes

D GHUWANIZ__ D WwWiANIE lrsenpat

D wfIMeE lkermel32
luzerd2

| B2 dd Library or Obiect |

Lok || Xconeel | [ 2 Hep |

Figure x.x — The Project Options dialog showing wayéts 2.6.x library files



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 probleimat raises its head every now and
then. This should be fixed in the latest versiohaxDev-C++ but if you do run

into this problem here is how to fix it. Open th®jBct Options dialog via

Project|Project Options. Go to the Directoriesaali under Resource Directories

add the include path to your copy of wxDev-C++ thill be either ‘C:\Dev-

Cpp\include’ if you installed to the default direst or whatever path you chose

to install to plus ‘\include’.

Project Options

General | Files Compiler | Parameters | Directories | Build Options || Makefile | Wersion info

Resource Directories

C:ADew-Cpphinclude
s
¥
SR
Delete lrvalid
o Ok | K Cancel | ? Help |

Figure x.x — Project Options dialog showing theotgse 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+asb+2,

Copy Chrl+alt+C
Paste Chrl e+
Delete Ctrl+Del
Change Creation Order

Wigw Control 1D
Align L

Wiew Deszigner Ophions

From the following dialog choose the tab “Code Gatien Options”, From the
drop down box labelled “String Internationalizati@d®hoose the option _().

Form Designer. Options f'5_<|

Diesigner I:Ipti-:nn$| Code Generation O ptions |

Code Generation
Generate xAC Code

String Internationalization

" QK | 3 Cancel | 7 Help

Where can | go for more help?

The best place to ask for wxDev-C++ related helpn thewxForum There are
special sub conferences devoted to ugirBev-C++,writing C++ programs
using wxWidgetaaddonsand much more.




Another resource for wxWidgets related problenthésvxWiki. 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/ThinkingIlnC/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
1f8248456041044680ff5c

wxCode -
http://wxforum.shadonet.com/viewforum.php?f=30&sid=f3c4ab06a2
1f8248456041044680ff5c

wxWiki - http://www.wxwidgets.org/wiki/index.php/Main_Page
Program Design

wyoGuide - http://wyoguide.sourceforge.net/guidelines/content.html
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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

AN

catch

char

class

const

const_cast

continue

default

AN

AN

delete

do

double

AN

AN

dynamic_cast

else

enum

AN

AN

explicit

export

extern

false

float

for

AN

AN

friend

goto

if

AN

inline

int

long

AN

ANANENENRN

mutable

namespace

ANBNANANRNANENENENANENENANENANENENENANENENENENENENENENENENENENEN




new

operator

private

protected

public

register

\

<

reinterpret_cast

ANENENENANANAN

restricted

return

short

signed

sizeof

static

ANENANERNEN

ANRNRNANANAN

static_cast

struct

switch

AN

AN

template

this

throw

true

try

typedef

typeid

union

unsigned

AN

AN

using

virtual

void

volatile

AN

AN

wchar _t

while

ANIANENENANANENANENENENENANENENANENENANENANANAN




