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By Brian Lee
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Overview:

This tutorial describes the installation of the Eclipse Project CDT (C/C++ Development
Tools) plugin on the Windows platform (running under Linux is mentioned at the end of
this tutorial). It describes the entire installation process in detail and is intended for
developers who are familiar with the Eclipse environment and would like to develop
C/C++ applications in this environment. As a result, it has been assumed that Eclipse has
already been installed and that the developer has a basic understanding of how to use
Eclipse. To learn more about the Eclipse Project, please visit:

http://www.eclipse.org

In addition, this tutorial is especially useful for students who are uncomfortable writing
C/C++ applications in a UNIX or Linux console environment. By using the Eclipse CDT
plugin, students can develop C/C++ applications within the Eclipse IDE which provides
an intuitive GUI for development. As well, applications developed this way require
minimal effort in porting to a UNIX or Linux environment.

Requirements:

This tutorial has been written in a Windows XP Professional environment, satisfying the
following requirements:

= Java2 SDKv14.1

= Eclipsev2.1

= MinGW v3.0.0-1

= CDTV110GA

! This work was funded by an IBM Eclipse Innovation Grant.
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For instructions on how to install Eclipse, please refer to the following document:

http://www.cs.umanitoba.ca/~eclipse/1-Install.pdf

Links to downloading MinGW and the Eclipse CDT plugin will be mentioned later in this

document.

Installing and Setting Up MinGW:

In order to be able to compile C and C++ source code using Eclipse, it is necessary to
install a C/C++ compiler for Windows. There are several C/C++ compilers available for
Windows but MinGW has been selected for this tutorial due to its easy installation and

configuration.

MinGW is based on GNU toolsets and provides the header files and

libraries needed for C/C++ development. At the time of writing this tutorial, the latest
version of MinGW that has been tested to work properly with the Eclipse CDT plugin is
version 3.0.0-1. To download MinGW, please visit the following site:

http://sourceforge.net/projects/mingw/

e | SourceForge. net: Project Info - MinGW - Minimalist GNU for Windows - Microsoft Internet Explorer

File Edit ‘iew Favorites Tools Help ;','
GBack > | \ﬂ \EL‘ | ! Search . Favorites @Media @f " g
Address ﬁj http:/fsourceforge. net/prajects minguw v 'GD Links **
[ moagroan T ~
6 phphyadmin A % 1
7 phpBg candidate  binutils u%uusua ! & -2  Download
8 ffdshow
9 eMule Plus ;
10 TightWMC Current W";?IWS Septg?ggr L & -8 Dpownload
More Statisticsss Previous make May 15, 2003 & -2  Download
Sponsored Content Proposed pdcurses  July 20, 2003 & -2 Download
= Try a Microsoft server
for & rmonths Snapshot libicanw May 11, 2003 & -2  Download
- Misit [Wiew 4LL Project Files]
webservices.devcham
= Get 100s of Microsoft )
protocals easier Public Areas Latest News
Project Home Page Released: w32api-2.4.tar.gz
Tracker earnie - 2003-00-12 08:32
[Read More/Comment]
- Bugs { 70 open / 427
total ) Released: MinGW-3.0.0-
Bug Tracking System 1,Bxe
earnie - 2003-09-05 08:03
- Support Requests ( 4 [Read More/Comment] e
< Hd
éj http: jfsourceforge. netjprojects virtualduby & Internet

Click on the Released: MinGW-3.0.0-1.exe link.
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3 SourceForge. net: Released: MinGW-3.0.0-1.exe - Wicrosoft Internet Explorer E@E|
Ir

File Edit View Favortes Tools Help "
- N .
. \ ) s . . = .
Q Back ? ) \ﬂ |§| W | Search ;,\"':’ Favatites @ Media {f & =t
Address @ http:/fsourceforge. net/forumjforum,php?forum_id=307834 A Go Links ** '@ -
Login via SSL ~
New User via SSL 4 "
moareh Project: News: Forums: View Forum

This Farum A

Search ]

SF.net Resources

Summary | Admin | Home Page | Forums | Tracker | Bugs | Support |
Patches | RFE | Lists | Tasks | Docs | MWews | CWS | Files |

- Site Docs

- Site Status Posted By: earnie Latest News
- Site Map Date: 2003-09-05 08:03

- Compile Farm Summary: Releazed: MinGW-3.0.0-1.exe

Tiny COBOL Compiler

e release 061
- Mew Releases File: http://prdownloads.sf.net/mingw,/MinGW-3.0,0- dessex - 2003-09-13
- Get Support 1.exetdownloa 06: 465

[Read More/Comment]

- Project Help Wanted

fficial production release of MinGw-3.0.0.
no changes from the 3.0.0-rc4 release. Gallery v1.4-pll released

Most Active beckettrmw - 2003-09-
13 06:45
1 Gaim [Read More/Comment]
2 AWStats 3
< b4
ﬁ;’] 0 Internet

Click on the link to download the file to your system.

Once the download is complete, locate the file on your system and double-click on the
file to begin the installation of MinGW.

1.) Click Yes to continue with the installation of MinGW.

Click Next to continue.

#J Setup - Minimalist GNU for Win32 A=

Welcome to the Minimalist GNU
for Win32 Setup Wizard

This will install MinGw 3.0.0 on your computer.

Itis strongly recommended that pou close &l other applications
you have running before continuing. This will help prevent any

conflicts during the installation process

Click Mext to continue, or Cancel to exit Setup,

2.) Click Yes to accept the License Agreement.
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Note: Unlike other ports of GCC to Windows, the runtime libraries are not distributed
using GNU's General Public License (GPL). You, therefore, do not have to distribute
your source code with your programs unless, of course, you use a GPL library in your
programs.®

42 Setup - Minimalist GNU for Win32

License Agreement
Please ead the following important information before continuing.

Pleaze read the following License Agreement. Use the scrall bar or press the Page
Diown key to view the rest of the agreement.

Minimal GNU for Windows E
Version 3.0.0

bt Shanana singer. of)

License, Use and Redistribution

MinGW contains several different packages, Some of those
packages are licensed by the GMU Public License (GPL), some

ana licancad in the Puklic Diamain and eame have thoin maen

Do pou accept all the terms of the preceding License Agreement? If you choose Ma,
Setup will cloze. To inztall Minimalist GHU for Win32, you must accept this agreement

< Back ][ Yes ] [ Mo

3.) Click Next to continue.

% Setup - Minimalist GNU for Win32

Information
Flease read the following impartant information before continuing.

‘when you are ready to continue with Setup, click Mest

MinGW - Minimalist GNU for Win32 A
Version 3.0.0
bt fiwraner i oy org

Welcome to the world of MinGW. MinGW provides

a native Win32 version of 6CC, binutils, gdb and a

few other of your faverite GNU tools. For a list of
packages used to create this MinGW-3.0.0

installation package see

Sinen Jedas JMinGW /MinGW PACK AGES rtf =

[ < Back ” Mext > ][ Cancel

4.) Install MinGW to the following directory: C:\MinGW\

Note: If you install to another directory, remember the directory you install to as it
will be used later in this tutorial to complete the installation of the plugin.

¥ Taken from: http://www.mingw.org/mingwfag.shtml
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% Setup - Minimalist GNU for, Win32

Select Destination Directory

click Mext.

‘wihere should Minimalist GNL for Win32 be installed?

Select the folder where you would like Minimalist GHU far %in32 to be installed, then

IC5) development

I5) Documents and Settings
) =clipse-5DK-21-win32
) MinGw

1) Program Files

I5) WINDOMWwS

‘i’c:

The progiam requires at least 43.8 MB of disk space

< Back ”

Cancel ]

5.) Click Install to continue.

22 Setup - Minimalist GNU for, Win32

Ready to Install

change any settings.

Setup iz now ready to begin installing Minimalist GMU for win32 on your computer.

Click Install to continue with the installation, or click Back if pou want to review or

Destination directony:
CohMinGh

[ < Back H

][ Cancel ]

The following screen shows the progress of the installation. MinGW installs a
number of GNU GCC and binutils projects, including GDB which is very useful in

debugging your C/C++ applications.

e Setup - Minimalist GNU for Win32

Installing

Extracting files...
C:AMinGwhbintgdb. exe

Fleaze wait while Setup installs Minimalist GMU for 'Win32 on your computer,

15 %

Cancel
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6.) Click Finish to exit the setup of MinGW.

#2 Setup - Minimalist GNU for Win32 (53]

Setup has finizhed installing Minimalist GMU for Win32 on your
Computer.

Click Finizh ko exit Setup.

7.) In order for your system to recognize the MinGW executables from any directory
without having to type the full path of the command, the PATH variable needs to be
modified:

a. Click on Start = Control Panel.

b. Double-click on System.
c. Click on the Advanced tab and then Environment Variables.

System Properties @EJ

Syztem Restore Automatic Updates Remaote
General Cornputer M ame Hardware

Wou must be logged on az an Administrator to make most of these changes.

Performance
Wizual effects, processor scheduling, memorny uzage, and wirtual memorny

Setting:

Iser Profiles
Dezktop settings related to wour logon

Settings

Startup and Recowvery
Swyztem startup, system failure, and debugging infarmation

Seftings

I Environment % anables ‘ [ Error Repoarting ]

I oK H Cancel ]
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Environment Variables

User variables For Adrminiskrator

Yariable Walue

TEMP Ci\Docurients and SettingstAdminiskrat., ..

TP C:\Documents and Settings\Administrat, .
mew [ Edt | [ Delete

System variables

Yariable Yalue ~
ComSpec CAMITMDOW S system 32, cmd. exe
MUMEER_OF _P... 1
05 Shiindows_WT
PATHEXT COM;.EXE; BAT; .CMD; MBS; . WEE; . J5;.... g
Mew || Edt || Delete |
[ K ]’ Cancel ]

d. Select Path under the System Variables section and click on Edit.

Edit System Variable

‘ariable name: Path

Yariable walue: semRoot %) System32) whem; < \MinGWibin

I Ok I[ Cancel ]

e. Assuming that MinGW has been installed to C:\MinGW, add the
following to the end of the Variable value:

;C:\MIinGW\bin
Note: The semi-colon is used to separate different directories for the
PATH variable and must precede the pathname C:\MinGW\bin. Also,
please make sure that there are no spaces between the semi-colon and
the path name!
f. Click OK, then OK, and OK again to apply the changes.

8.) To verify that the installation of MinGW is successful and that the PATH variable has
been changed correctly, perform the following steps:
a. Click on Start > Run ...
b. Type cmd into the dialog box and press OK.
c. Type the following into the command prompt and then press ENTER:
gcc —v
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d. If the output of the above command is similar to the screen shown below,
then you have successfully installed MinGW and changed the PATH
variable:

<+ Command Prompt

Microsoft Windows XP [Version 5.1.26881]
(C> Copyright 1985-2801 Microszoft Corp.

C:“Documents and Settings“Administratorigcc —wvu

Reading szpecs from C:r/MHinGUW-bin/. _-librgce—libs/minguw32-3_2 _3/specs

Conf igured with: ._r/gccsconfigure —with—goce —with—gnu—1d —with—gnu—as —host=
minguw3i2 —target=minguw32 ——prefix=s/mingw ——enable-threads ——disable-nls —enahle
—languages=c++ _f77, 0bjc —dizable—win32-registry —disable—zhared ——enable—=sjlj—
exceptions

Thread model: win32

gce version 3.2.3 (mingw special 20838584—1>

C:“Documents and Settings“Administrator>

e. If the output of the above command is similar to the screen shown below,
this means that the PATH variable has not been changed successfully.
Follow the instructions carefully on the previous pages to change the
PATH variable:

Command Prompt

Microzoft Windows XP [Version 5.1.2688]
(C> Copyright 1985-2801 Hicrosoft Corp.

C:“Documents and Settings“Administratorigcc —v
‘gce’ dis not recognized as an internal or external command,.
operable program or batch file.

C:“Documents and Settings“Administrator>_

9.) After verifying that MinGW has been installed and that the PATH variable has been
changed successfully, you are ready to install the Eclipse CDT plugin.

Installing the Eclipse CDT Plugin:

Now that your system is ready to compile C/C++ applications, download the Eclipse
CDT plugin at the following site: http://www.eclipse.org/cdt/

Department of Computer Science CDT (C/C++) Plugin
University of Manitoba Tutorial 7 — Page 8 WWW.cS.umanitoba.ca/~eclipse



1.) Click on the Download Site link:

a Eclipse Projects - Microsoft Internet Explorer

Ele Edt Wew Favories Toos  Help ar
= T ¥ % B

Q- QO HRAG ) search 57 Favorites @ edia §2) - L

address | @] http: s eclipse.orajcdt v B ks ?

eclipse project
universal tool platform

-
feclipse

home

consortium

me — CDT

downloads

articles CiC++ Development Tools

newsgroups b
Resources

mailing lists

GOl The CDT project provides a set of pluging that implerment a C/C++ IDE. It adds a C/C++ Perspective to the

search Eclipse Workbench that suppons C/C++ developrment with a number of views, wizards, a powerful editor, and

bugs a debugger. The CDT is designed to provide an extensible architecture, that will provide support far integration

of tools provided by Independent Software Wendors
=
Downloads COT 1.1 GA has been posted -- follow the links on theDownload Site

CcoT

GEF

COBOL New
Hyades

EMF Wiew the latest happenings in the COT world on our Mews Page. Latest news includes the CDT 1.2 project
I planl Last Modified June 26, 2003 ~
&] bone B Internet

2.) Scroll down and click on the 1.1.0 GA — Windows link:

A Eclipse Projects - Microsoft Internet Explorer |Z||§|

X
:'l

Fle Edit Vew Favortes Tools Help

\ A o vy > B
e Back ~ () \ﬂ @ _lj pe ) Search . Favorites eMed\a G} [_‘7:\- =)
Agdress | ] hitp:/jwww.edipse orgfcdt] v B ks

feclipse eclipse project

universal tool platform

home Latest Releases

CETEEHNTR Build Name \L'l,z?s\i’::h Eclipse Package'Files

projecis

downloads 20030517 R2.1 1.1.0 GA - Windows.

articles 2003/0517 R21 1.1.0 GA - Linux (Moti
newsgraups 20030517 21 110 GA Linux (GTI

mailing lists 03B/ R 110 GA - Solaris (Moti
community 20030517 R2.1 1.1.0 GA - GINX Neutring (Photor)
search

—
| ectse oo | Use With Eclipse

Build Name Package'Files

Downloads Version

CDT 20030108 F202 101 GA - Windows

GEF 2003401108 R2.0.2 1.0.1 GA - Linux (Motif)

COBOL 200340108 R202 101 GA- Linux (GTK] |

Hyades 2003401 08 R202 101 G4 - Solaris (Motif)

EMF 20030108 F202 1.0.1 GA - QN Neutring (Phaton) .
[ e . woa e -
|@ B Internet

3.) Save the file to your system.
4.) Once the download is complete, unzip the contents of the file:
org.eclipse.cdt-win32_1.1.0.bin.dist.zip
to the directory where Eclipse.exe is located. For example:

C:\eclipse-SDK-2.1-win32\eclipse
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Extraction Wizard

Select a Destination

Files inside the ZIP archive will be extracted to the lacation you
chooze.

Select a folder to extract files to.
Filez will be extracted to this directony:
[E:teclipse-SDK-2.1win32\eclipss |

Browse...
Password...

Extracting...

(

J [

[ Mest > Cancel ]

Note: After unzipping the file into the Eclipse directory, the contents of the plugin
directory should have the following org.eclipse.cdt.* folders:

& plugins
File Edit View Fawvorites Tools Help :,’
@ Back - [ ? P ! Search ‘ l]._ Folders '

Address |||3 Cihedlipse-5DK-2, 1-win32\eclipsel plugins b | G0
Falders s Mame Size | Type Date Modified Ea

(B} Desktop A Dorg.apache.ant_1.5.2 File: Folder B/23/2003 4:48 PM
= D My Documents T Iﬂorg.apache.lucene_l.z.1 File Folder 8/23/2003 4:48 PM
=] j My Computer u_:mrg.apache.xerces_4.D.? File: Folder 8/23/2003 4:48 PM

= ﬂ 34 Floppy (A1) = i._'jorg.eclipse.ant.core_z1.D File: Folder 8/23/2003 4:43 PM —
=1 < Local Disk (C:3 i._'_='|org.eclipse.cdt.core.win32_1.1.D File Folder 9/8/2003 §:40 PM
# [ development iiﬁorg.eclipse.cdt.core_l.1.D File Folder 9/8/2003 5:40 PM
# () Documents and Settings i::jorg.eclipse.cdt.debug.core_l.l.D File Folder 9/8/2003 §:40 PM
B 3 eclipse-5DK-2.1-win3z i.jorg.eclipse.cdt.debug.mi.core_l 1.0 File Folder 9512003 §:40 PM
= ) eclipse ii"'jorg.eclipse.cdt.debug.mi.ui_l.l.D File: Folder 9/8/2003 5:40 PM
# [ Features ||jorg.eclipse.cdt.debug.ui_l.l.D File: Folder 9/8/2003 5:40 PM
= 3 plugins u_jorg.eclipse.cdt.doc.user_l.l.D File Folder 9/8/2003 5:40 PM
) org.apache. i,_':lorg.eclipse.cdt.launch_l.l.D File Folder 9162003 5:40 PM
() org.apache.lu i-_'jorg.eclipse.cdt.ui_l.1.D File Folder 9/8/2003 §:40 PM
53 org.apache.a iiﬂorg.eclipse.cdt.win32_1.1.D File Folder 9/8/2003 §:40 PM
# ) org.ecipse.ar ia:'_"'|org.ec|ipse.cdt_1.1.0 File: Folder 9/8/2003 &:40 PM
® [ org.edipse.cd |Z)org.eclipse. compare_Z2.1.0 File: Folder 8/23/2003 4:48 PM
50 s oo A 2 [ org.eclipse, core.boat_2.1.0 File: Folder 8/23/2003 4:48 PM
< Loorg eclipse core pesnnrces winz2 21,0 Eile Falder 515312003 4:49 Pl i

5.) To verify that the Eclipse CDT plugin has been installed successfully, run Eclipse.exe
from the install directory as you normally would. Then perform the following steps:

a. Click on Help - About Eclipse Platform.
b. Click on the Plug-In Details button.
c. If your screen looks similar to the following then the Eclipse CDT plugin

has been successfully installed:
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#= About Eclipse Platform Plug-ins &|

}jrovider | Plug-in Mame | Wersion | Plug-in Id |¢\
Erlipse.org Ant Build Tool Core 210 org.eclipse.a.., §
Eclipse.org Apache Ant 1.5.2 arg.apache.ant
Eclipse.org Apache Lucene 1.2.1 arg.apache.l...
Eclipse.org C/C++ Development Tools Core 1.1.0 org.eclipse.c...
Eclipse.org C/C++ Development Tools Debugger UL 1.1.0 org.eclipse.c...
Eclipse.org C/C++ Development Tools Debug Model 1.1.0 org.eclipse.c...
Eclipse.org C/C++ Development Tools GDB/MICDID...  1.1.0 org.eclipse.c...
Eclipse.org CjC++ Development Tools GDB/MICDID...  1.1.0 org.eclipse.c...
Eclipse.arg CC++ Development Toals Launching Sup...  1.1.0 arg.eclipse.c...
Eclipse.arg CiC++ Development Toals 1T 1.1.0 arg.eclipse.c...
Eclipse.org Compare Support 2.1.0 arg.eclipse.c...
Eclipse.org Core Book 2.1.0 org.eclipse.c...
Eclipse.org Core Resource Managemment 2.1.0 org.eclipse.c...
Eclipse.org Core Runtime z.1.0 arg.eclipse.c...
Eclipse.org Y5 55H Core z.1.0 arg.eclipse k...
Eclipse.org Y5 Team Provider Core 2.1.0 arg.eclipse k...
Eclipse.org 45 Team Prowider UI z2.1.0 org.eclipse.t...
Eclipse.org Debug Core z.1.0 org.eclipse.d...
Eclipse.org Debug LI z.1.0 org.eclipse.d...
Eclipse.org Default Text Editor z.1.0 org.eclipse.ui...
Eclipse.org Eclipse CfC++ Development Tools 1.1.0 org.eclipse.cdt
Eclipse.arg Eclipse CfC++ Development Toaols (Windo... 1.1.0 arg.eclipse.c...
Eclipse.arg Eclipse CfC++ Development User Guide 1.1.0 arg.eclipse.c... W

d. If your screen is missing the C/C++ Development Tools Plug-In
components,  then  verify that the file  org.eclipse.cdt-
win32_1.1.0.bin.dist.zip has been unzipped to the eclipse\plugins folder
as noted on the previous page.

Creating a C++ Project using the Eclipse CDT Plugin:

This section describes how to create a C/C++ project in Eclipse using the CDT plugin. It
has been assumed at this point, that the system is ready to compile C/C++ applications
using tools from MinGW and that the Eclipse CDT plugin has been successfully
installed.

1.) Run Eclipse from the install directory as you normally would. Once Eclipse is open,
create a new C/C++ project by going to File > New - Project.

Select .9

Ll
Select & wizard ﬁ

E (&) standard Make C Project

o [Fconvert to & C or C++ Project
Java

Flug-in Development
Simple

‘ Cancel
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2.) For this tutorial, you will be creating a C++ Project. When the dialog box pops up,
click on C++ and select Standard Make C++ Project. Click Next to continue.

= New Projact X
Select e
Ll
Create a new C++ project ﬁ

C [ standard Make C++ Project
G+ [ Convert to a C or C++ Project
Java

Flug-in Development
Simple

Diext > ‘ Cancel ‘

3.) Enter HelloWorld for the name of the project and either use the default workspace or
select an alternate location. In the example below, the project is stored in
C:\development\HelloWorld. Click Next to continue.

4= New Project E\
Standard Make C++ Project
Create a new Standard Make C++ Project. @
Hame: | Helloworld
I™ Use Default Location
Lacation: | C:\developmentiHelioworld Browse. .,

< Back Mext > | Cancel |

4.) Click on the Build Settings tab and under the Build Command section:
a. Uncheck the Use Default checkbox.
b. Enter the following in the Build Command field (note that mingw32-make
is one string, with no embedded blanks; also, the complete path the the
mingw32-make command may be specified):

mingw32-make -f makefile

c. Click Finish to continue.
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£ New Project @

Sta

ndard Make C++ Settings

Define the Standard Make C++ build settings.

T Projects ; Buld Settings | Binary Parser

Build Settings
o

=

Build Command
[ Use Default

%

Build Command: | minge3z-make -F makefile

< Back |

‘ Einish Cancel |

5.) When the following dialog box pops up, click Yes to continue.

£ Confirm Perspective Switch

)

v Do

This kind of project is associated with the C/C++ Development Perspective,
Do you wank o switch to this perspective now?

not show this message again

6.) You should now be in the C/C++ Development Perspective, where you can see the
HelloWorld project you just created. Now that your project has been created:

a. Click on File > New = File...

b. Enter main.cpp as the name of the file.
c. Click Finish to continue.

£ New File
File
Create & new fils resource.

Enter or sslect the parent folder:

[ Hellowarid

125 Helloworld

File pame: | main.cop

Advanced »>>

] cancel
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7.) Once the file is created, copy and paste the following code into main.cpp:

#include <iostream>
int main(int argc, char *argv([])

{

return O;

}/ end main

cout << "Hello World" << endl;

Press Ctrl + S to save the file. Note the following error messages in the C-Build
window below; these error messages will eventually disappear:

£ C/C++ Development - main.cpp - Eclipse Platform

Eile Edt Mavigake Search Project Run window Help

i
cout << "Hella Warld"™ << endl;

return 0;
y// oend main

5-HE SE -k K- S EN
B |3 /o Projects v x || welcome x 2 ouine 13, x
% o #include <iostream> ol iostream
@ mainfint, char*{])
= G Hellotworld e —
EEI - hnt main{int arge, char #argv(])

<

>

Outline | Make Targets

g C-Build [HelloWorld]

g%

ingwic-mwake -f makefile
ingw3Z-make: makefile: No such file or directory
ingu3Z-make: wTT

No rule to make target ‘makefile'.

Stop.

ZJC++ Projects | Navigatar

Tasks | C-Build | Praperties

Wiritable

Insert

3:1

8.) To create the makefile:

a. Click on File > New = File...
b. Enter makefile as the name of the file.
c. Click Finish to continue.
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£ New File X

File
sy

Create a new file resource,
Enter or select the parent Folder:

| Hellawworld

1= Heloworld
File name: | makefile
Advanced ==
Cancel

9.) Once the file is created, copy and paste the following into the makefile:

main : main.o
g++ -0 main main.o -L C:/MinGW/lib/gcc-lib/mingw32/3.2.3/ -Istdc++
main.o : main.cpp
g++ -ggdb -c main.cpp
all :
${MAKE} main
clean :

-del main.o

The above makefile is simply a generic makefile that could easily be expanded to
include a number of different source files. To learn more about the structure of
makefiles and how to write your own, check out the many resources available on the
Web.

After typing the above into the makefile, press Ctrl + S to save the file. Now, some
different error messages are displayed in the Tasks window below:
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# V4ALL Java - main.cpp - Eclipse Platform

File Edit Havigate

Search Project Run ihindow Help

B -EE S| %k - DEPFS-|® e ER
B | [ [ Packags Explorer - x X | makefile
% o $<:= #include <iostream:> m
] Hellotworldd
*3.‘ ﬁé?”a::( L int wain(int argc, char *argv[]) {
Y —— @ cout << "Hella World.” << endl:
i) return O =
} /¢ end wain
&7 Tasks (2items) o v x
[« t | Description Resource | In Folder
] " cout’ undeclared ifirsk use this function) main.cpp HellobwarldZpp
[x] "endl' undeclared (first use this function) main.cpp Hellotwarldpp
£ | b
Package Explorer |Hisrarchy Tasks | Consale | Properties
‘Writable Insert 7t

10.)

If you look in the C/C++ Project window, you will notice a red ‘X’ beside

main.cpp. The error messages indicate that ‘cout’ and ‘endl’ are both undeclared.
But the source code in main.cpp looks fine! This is a very common problem and
developers tend to get very frustrated in their attempts to solve this problem.
The fix is actually quite simple:

a. In main.cpp, add the following line right #include <iostream>:

using namespace std;

b. Press Ctrl + S and your application should compile successfully as shown
in the screen below. Note that main.exe has now been created.

£ CIC++ Development - main.cpp - Eclipse Platform

File Edt Mavigate Search Project Run Window Help

cout << "Hello World" << endl;

return 0;
3/ end main

B -EHE S| -%-F%- | ¢ - B ¥ A
= [ crce+ projects - = welcome DX | | makefie 82 outine |3, x
IEE e Hinclude <iostream:> _ Bl iostream -
e = Helowarld ; @ mainfint, char*{])
using namespace std;
o [ main.cpp

2] main.exe ) ) .

B main.o ?nt main(int arge, char *argv[])

[2] makefile

<

| >

oOutline | Make Targets

&% C-Buid [Helloworld]

Hox

inguw3Z-make -f makefile

goe —ggdb —o main.epp
goe -0 main main.o -L C:/MinGU/lib/gec-lib/mingw3z/3.2.3/ -lstde++

CjC++ Projects |Navigator

Tasks | C-Build Properties

Wrikable

Insert

321
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11.)  We are almost done! Now to run your application:
a. Clickon Run - Run...
b. In the Configurations window, click on C/C++ Local, and then the New
button.
c. Inthe Name field, type HelloWorldCpp.
In the C/C++ Application field, type main.exe.

e. The settings on the other tabs will be sufficient for the purpose of this

tutorial.
f. Then click on the Apply button. Your screen should look like the
following:
£ Run X
Configurations: tame: | Helloworld
=156 CJ/CH+ Local
f Man | argumerts | Enviorment | Debugger|  Source | %4
;I] it Broject:
& Rurime Workbench [Feloworid Browse...
C[C++ Application:
[ main exe Search...
Mew Delets
@

g. Now click the Run button to run your application. You should get the
following output in the console window:

£ CIC+ « Development - main.cpp - Eclipse Platform
Fle Bt Neigale Segch Project Bun Wider Hel
FE| k-7

- x

H-"da

B o CIC+ Profects

Wikcrre € mancpp X
Winclude <ioatrenss

outr << "lMello Vo

Tld" <s

- W HeloWorkl > :
B maro using nemespace sed;
ﬂ:::::“ int main(int args, char "argv(])
(2] mabafe !

endl;

lostresm
@ mannt, cher*[]

P =

[ consols [<raminsteds ci\davslopme civi k-0 & x

Hello World

I+ Profects Navigstion Tasks | C-Buld Propertes | Console

h. Congratulations! You have just created your first C++ application in
Eclipse using the Eclipse CDT plugin.

CDT (C/C++) Plugin
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Creating a C Project:

Creating a C project is almost identical to creating a C++ project. First, create a new C
project called HelloWorldC. Set the Build Command property to:
mingw32-make —f makefile (the same as for the C++ project).

Create main.c with the following contents:

£ C/C++ Development - main.c - Eclipse Platform

Ele Edt [Navigste Search Project Run Window Help

RN R A R X @ - B¢ &
=g 5 Mavigator v x
L3 w4 int mein (i
5 I8 FekoWondC int main{int arge, char *argv(]) {
:E [5 .cdtproject
o B properti
& c
[E) makefi
B console [ :\Program Files\Ech (L0f28/03 332 PM)] X
k-84
C/C++ Projects | Havigator Tasks | C-Build | Properties | Console
Witable: Insert 6:1

Create the makefile with the following contents:

main : main.o
g++ -0 main main.o -L C:/MinGW/lib/gcc-lib/mingw32/3.2.3/ -Istdc++
main.o : main.c

g++ -ggdb -c main.c
all

${MAKE} main
clean :

-del main.o

Compile the project causing main.exe to be generated.

- CiC++ Davelopment - main.c - Cclipse Platform

e [de Naagste Segch Eroject Eun Window Heb

SRS EX|w-X-&-2[AAF]|v -
= | E = x| @esnc ] Imaate
v Al

int main(int arge, char ‘argv(l) |
princg ("Hello world!\n"):

& &

§5 C-uld [MeloWorkdC]

@cc -0 main main.o -L Ci/HinGW/ lib/goo-lib/mingwd2 /3. 2.3/ -Llstdoes = |
mingeil-make(l]: Leaving directery '¢:/Program
Files/Eclipse/vorkspace/ Hellobor LaC!

]

CICHs Projests Navigator Tasks C-Bubd Properties Console

HoliiWinkd”
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Create the associated Run command.

& Run

Create, manage, and run configurations

E3

K ¥

Configurations: ame: | Helloworldc

[=1-3 ClC++ Local

+ Java Application
gy Mnit

@ Run-time Workbench I+ application:

[l HellotorldC )
: -9 =G HelloWorldCpp Main ] Arguments Environment Debugger Source! ﬁ@ gommon]
B Compiled Project xply
#-Po Interpreted Project (pro; Fraject:
Java Applet =
] HelloworldC

Browse,..

] main exe

Search...

o |

and then Run the project:

£ C/C++ Development - main.c - Eclipse Platform

File Edit Mavigate Search Project Run  Window Help

B-HES || S| [H-%-%-|| S

i 5 Mavigator v x || [@mainc X makefile

%o @[ =
@ —1-1a HeloWorldC
.cdtproject

int main{int argc, char *argv[]) {
printf("Hello world!hn™):

ﬁ@ Ia project return;
gx' E‘ﬁ.}l build. properties b4 oEl Eam
@ main.c
main.exe
main.o
[E] makefile

X

Hello world!

(211>

CJC++ Projects | Navigator Tasks | C-Build |Properties |Consale

Once again, Hello world should appear in the console.
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Running CDT under Linux:
We did one simple test of CDT under Linux using the following configuration:

= Debian Linux with kernel 2.4
= Java2 SDKv1.4.2

= Eclipsev2.1.1

= MIinGW v3.3.2

= CDTv1.1.0

Once CDT was unzipped into the Eclipse directory, the default settings for “Standard
Make C++ project” worked correctly since GCC was already installed. If you can
compile a C++ program from a console, the default settings should be sufficient for
compiling within Eclipse.

Basic Console Input/Output:

It is quite common that C/C++ programs require user input via the console. The
following example shows how to enter input into the console of a program written using
the CDT plugin:

1.) Create a new C++ project called HelloWorld which contains the following files:
e main.cpp
o makefile

2.) Copy and paste the following code into main.cpp and save the file:

#include <iostream>
#include <string>

using namespace std;
int main(int argc, char *argv[]l)
{

string name;

cout << "Please enter your name: " << endl;
cin >> name;

cout << "Hello " + name << endl;

return O;
}// end main
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3.) Copy and paste the following code into makefile and save the file:

main I main.o

g++ -o main main.o -L C:/MinGW/lib/gcc-1ib/mingw32/3.2.3/ -
Istdc++

main.o : main.cpp
g++ -ggdb -c main.cpp

all :
${MAKE} main

clean :
-del main.o

4.) There should be no errors in the C-Build window and the project should compile
itself successfully, generating an executable file called main.exe:

£ CIC++ Development - main.cpp - Eclipse Platform E‘@lg‘
Eile Edit Mavigate Search Project Run ‘Window Help
SRR A MR
= v x |[[@mancn x| makefile 5 owine 4 x
By #include <iostreams &l iostream
include <st = H i
B 5w oo #include <string 8 string .
= [€]  main.cpp @ mainfint, char*[])
s using namespace std;
[Efmain.e
B e it mminiint e, oha teravil)
string name;
cout <« "Please enter your name: " o<< endl;
cin >> name;
cout << "Hello " + name << endl;
return 0;
3// end wain
< >
Qutline Make Targets
nnnnn z -
& C-Build [Helloiorld] 7%
ingw3Z-mwake -f makefile
goc —ggdbh -c main.cpp
goo -0 wain main.o -L C:/MinGW/ lib/goc-lib/mingw32/3.2.3/ -lstdo++
C/C++ Projects Mavigator Tasks | C-Build | Properties
Hellotwarldimain exe

If you get a “Build Error” message in the C-Build window, verify that your build
settings are setup correctly.
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£ CICs » Development - main,

-

16 S

| CjCas Prajects | Higater

pp - Eclipse Platlorm

Ble B3 Novigete Search Proect Bn Window fieb

= FK||-%-K-| S| ee-=-||BF S
=iy Ter— v x| Bmnme x|
Nl k- | Winelude <ic
% I - }:i-IMri! Hinclude <3
QJ ngu: uging namespace sod:

int main(int argc, char
1

targv(])
SECLnG DA

EOUL €< “Please enter yous name:

ein ¥ name:
sout < "Hello " + name << endl:

return 07
¥4 end main

" oer mndl;

% x

U festream

U g

o man{rt, char(]
S O
Cution Maks Targels

Build Ereor
[Exec error:launching failed)

[Tk 0t Progeectios.

[ A

£

Wit sbis

£ CIC++ Development - main.cpp - Eclipse Platform
File Edit Navigate Search Project Run

Window Help

=

ellFX]#-x--[|s]we-2-|BYE

ki3

v x

[@mancpp X | | makefie

82/ outline

1% x

#include <iostreams
#include <string>

[ &P |8

a2l
=
I— Mew >
Go Inta
GoTo 3

namespace std;

@in{int arge, char *argv(]}

Cpen in New Window

tring name;

Bl iostream

o string

©  mainfint, char*{])

b. Select C/C++ Project on the left hand side.

# Properties for HelloWorld

Infe

External Tooks Bulders
Project Refrrerces

L/C 4+ Project
Busd Settings | sndaccar | By Parsar |

Bl Settings
" Stop On Errce
F Easp Gorg On Ko

Bud Command
' U Dol

Buld Commard:|

Restore efouks ol
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gnamm Sout << "Please enter your name: " << endl;
oin »»> name;
S clean
Make P oue <q "Hello " + name << endl:
3 Add Make Targets
eturn 0;
Refresh Lrct mmin
Close Project
Rename
Delete
< | =3
Team 4 Outlne | Make Targsts
Compare With 3
Replace With b ild [HelloWarld] g %
Restore From Lacal History...  Error
T e
C{Ci+ Projects | Navigator | Tasks | c-Buid  Properties
{Helloworld ik able Insert 17:1
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c. Uncheck the Use Default checkbox under the Build Command section and

type the following into the Build Command box:

mingw32-make -f makefile

£ Properties for, HelloWorld

C/C++ Project

External Tools Builders

Build Settings Ilndexer 1 Binary Parser
Praject References

Build Settings
-

-

Build Command
I™ Use Default

Build Command: | mingw32-make -F makefils

Restors Defaults Apply

Click OK.

Right-click on the HelloWorld project and click on Rebuild. The project

should compile itself successfully as shown in the screen below. Note that
main.exe has now been created.

£ CIC++ Development - main.cpp - Eclipse Platform

file Edit Mavigate Search Project Run Window Help

SRS [ SX [3-%-&-| 7 |%e- 5 ¢ A

w x || [Emancpp X | ) makefile 55 outline 1% %
#include <iostream:> = instream
include <st > B i
FIE T Heloworld #include <string 21 string
@ mainfint, char*{])
- [€]  main.cpp -
- using namespace std;
=] main.o
int waini(int arge, char *ar
[E1 makefile ¢ L g a7l
string nawe:
cout << "Please enter your name: " << endl:
cin »»> name;
cout << "Hello " + name << endl;
return 0O
3/ end main
< | =
Outline |Make Targets
&% C-Build [Helloworld] =
o WART L] - BT C TNy WIT = TS IU P ITT I T TTOTTT T
goc —ggdbh -c main.cpp =
goo —o wain main.o -L C:/MinsW/ lib/goe-lib/mingw32/3.2.3/ -lstde++
ingw3Z-make[1] : Leaving directory °C:/development/new/HelloWorld! =
v
CfC++ Projects Mavigator Tasks C-Build Propetties
Hellovworldfmain . exe Wiritable: Insert 17:1
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5.) To run the application:

a.
b.

Click on Run = Run...

In the Configurations window, click on C/C++ Local, and then the New

button.

In the Name field, type Helloworld.
In the C/C++ Application field, type main.exe.
The settings on the other tabs will be sufficient for the purpose of this

example.

Then click on the Apply button.

following:

£ Run

Create, manage, and run configurations

Your screen should look like the

&

K

Configurations:

556 CiCH Local
¢ Helloworld

Hame: | Helloworld

Environment

Debugger |

Source | 354 [ ¥

@ Java Applet Main 1 Arguments
FJ Java Application
dJy Junit Project:
& Run-time Workbench
| Hellowarld

CJC++ Application:

| rhain. e

Browse. .
search...

Delete

g. Now click the Run button to run your application. You should get the
following output in the console window:

£ CJC++ Development - main.cpp - Eclipse Platform

Fie Edit Navigate Search Project Run Window Help

=S

!

string name;

cin >» name;

wout << "Hello " + name << endl;

return O;
1/ end main

cout << "Please Enter your name: "

B -H & S| -%-&-|| ¢ ® -
5 8 C/CH+ Projects w 3 || [Emancpp X makefils 22 outline 13 x
||% o #include <iostream> o iostream
i .
e = felowiorld #include <string> o sting .
-8 manep @ manint, char (D]
3 using namespace std:

[E) main.zxe

E] mano int main(int arge, char *argv[])

2] makefile 9 -

<< endl;

< | =
Outline | Make Targets
| k-84 x

CJC++ Projects Navigator

Tasks |C-Build Properties Console
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h. Type your name and then press Enter. The next line should read “Hello
[name]” and then the program terminates.

Note: If you are having problems entering text into the console, make sure
that your cursor is blinking at the end of all text in the console. To
position the cursor at the end, simply press Ctrl + End while the cursor is
blinking in the console. After performing this step, you should be able to
enter text into the console.

Basic File Input/Output and Command Line Arguments:

Occasionally, a question on an assignment may require you to create a program that reads
in command line arguments, such as the names of input and output files. The following
example shows how to provide command line arguments to applications at the beginning
of execution:

1.) Create a new C++ project called HelloWorld which contains the following files:

e main.cpp
e names.txt
e makefile

(For detailed instructions on how to do this, please refer to Part | of this tutorial under
the section “Creating a Project using the Eclipse CDT Plugin”.

2.) Copy and paste the following code into main.cpp and save the file:

#include <iostream>
#include <fstream>
#include <string>

using namespace std;

// Constants
#define BUFFER_SIZE 50
#define ARRAY_SIZE 20

// Global variables
int numElements = 0;

void sort(char *elements[]) {
bool swap = true;
char *temp = NULL;
while(swap) {
swap = fTalse;
for (int 1 = 0; 1 < (humElements - 1); i++) {
it (strcmp(elements[i], elements[i + 1]) > 0) {
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}

temp = elements[i];
elements[i] = elements[i + 1];
elements[i + 1] = temp;

swap = true;

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

{

char b
char *
string
string

ifstre
ofstre

if(arg

else {

}

uffer[BUFFER_SIZE];

listOfNames[ARRAY_SIZE];
inputFileName;
outputFileName;

am inputFile;
am outputFile;

c 1=3) {
cout << "Error: Please enter input and output files *;
cout << "as command line arguments ! << endl;

inputFileName = argv[1l];
outputFileName = argv[2];

inputFile.open(inputFileName.c_str());
outputFile.open(outputFileName.c_str());

// Read names from input file and store into array
while(YinputFile_eof() && numElements < (ARRAY_SIZE - 1)) {
inputFile_getline(buffer, BUFFER_SIZE);
char *p = new char[strlen(buffer) + 1];
strcpy(p, buffer);
listOfNames[numElements] = p;
numElements++;

// Sort elements in array
sort(listOfNames);

// Print elements in array to output file
for(int 1 = 0; 1 < numElements; i++) {
outputFile << listOfNames[i] << endl;

inputFile.close();
outputFile.close();

return O;
}// end main

The previous block of code simply reads in two command line arguments — the first
argument is the name of the input file and the second argument is the name of the
output file. The program will read from the input file, store the names into a vector,
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and sort these elements alphabetically. Lastly, it will write the ordered list of names
to the output file.

3.) Copy and paste the following names into names.txt and save the file:

Brian
Michelle
Jeff
Lori
Ainsley
Jimmy
Bob
Lorisa
John

4.) Now, to specify command line arguments when running your application:
a. ClickonRun - Run...
b. In the Configurations window, click on C/C++ Local, and then the New
button.
In the Name field, type Helloworld.
In the C/C++ Application field, type main.exe.
Click the Arguments tab.
In the C/C++ Program Arguments textbox, enter the following:
names.txt output.txt
g. The settings on the other tabs will be sufficient for the purpose of this

—h D O O

example.
h. Then click on the Apply button. Your screen should look like the
following:
£ Run @
Create, manage, and run configurations x
Configurations: Name: | Helloworld
- F¢ EJC++ L
B I.I”d Main Arguments Environment Debugger Source ] %ﬁﬂi
ZJ Java Application
Jg‘. ;\Il—l.l:-ttlme Workbench Cii;:sir;g;aur:)::iir:ents:
‘Working direckory:
v Use default working directary
r [ _mows |
& [ _aowsen |
eyt Delets
Run Clase
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i. Now click the Run button to run your application. You should see a new
file called output.txt in the directory view of your project:

£ CIC++ Development - main.cpp - Eclipse Platform

File Edit Navigate Search Project Run  MWindow Help

B-EEES S [H-%-R-|| 4|09 B ¥ R
18 CJC++Projects = X x 25 cutline %
|02 B K inetue <zecreams oy [C—
% = HeloWorld finclude <strings 2l iostream
- (€] main.cpp & &l Fstream
& E main exe aEing n epace srd: &l string
=) maino g namesp ¢ L # BUFFER_
kefil ARRAY.
% :;maslixt ¢/ Constants f rurElem
E out utltxt #define BUFFER SIZE 50 o sort{cha
P #idefine ARRAY SIZE 2o e
= @ maindint,
/¢ Global varishles
int nuwElements = 0O;
void sort char *elements[]) |
hool swap = true;
char *temp = HULL:
while (swap) {
swap = false: v < | >
< ¥ Cutling | Make < P
g C-Build [Helloworld] & x
ingw3iZ-make -f makefile
goo -0 wain main.o -L C:/MinGl/ lib/gec-lib/mingw32/3.2.3/ -latded++
C/C++Proj... | Mavigator || Tasks |C-Build Properties | Console

Wrikable Insert 1:1

J. Double-click on output.txt to open the file and you should see the list of
names that was in input.txt, sorted alphabetically in ascending order:

£ CIC++ Development - output.ixt - Eclipse Platform

File Edit Navigate Search Project Run  MWindow Help

B-EES || S [ H-% -5 -

7% e

ﬁ C/C4++FProjects =+ X

main.cpp X 25 cutline %
% & E :”i Lilinsley
|| E 1= Hellowiorld boh An outline is not
- [€ main.cpp Friam avallable,
& E main exe Jamm
- John
[ main.o
" Lori
[ makefile :
(2] names.kxt Lorisa
B o utltxt Michelle
Lo Ryan

Cutling | Make < P

g C-Build [Helloworld]

& x

ingw3Z-make -f makefile

goo -0 mwain main.o -L C:/MinGU/ lib/goc-lib/mingw32/3.2.3/ -1lstde++

C/C++Proj... | Mavigator || Tasks |C-Build Properties | Console

Wrikable Insert 1:1
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Debugging Code:

Debugging is an essential skill that every programmer needs to master, whether to fix a
problem in an application or even to step through the application slowly to see how it
works. Fortunately debugging C/C++ applications on the Eclipse platform using the
CDT plugin is very straightforward. Continuing from the example described in the
previous section, let’s take a look at how to set breakpoints and debug the application:

1.) Switch to the Debug perspective:
a. Click on Window - Open Perspective - Other...
b. Select the Debug perspective and click OK.

& Selact Perspective §|

EE|C,I’C++ Develaprent
DﬂCVS Repository Exploring

&@InstallJ‘Updata
WJava

sfjava Browsing
TgJJava Type Hierarchy
=J=Plug-in Development
I:Eli:l_*‘Resource (default)

c. Your perspective should resemble something like the following:

£ Debug - main.cpp - Eclipse Platform

Fle Edit Mavigate Search Project Run Window Help
B-HEE |-k ® % - B ¥ 4
=g %5 Debug w X || 0 Variables B v X
By HNEEEEIEER
‘ariables Breakp... |Expres... |Registers Memaory Shared ... Sign: 4 Wk
x 2= Cutline 12 x
#include <iostream:> | o iostream
#include <fstream> Bl fstream
#include <string> Bl string
# BUFFER_SIZE
using namespace std: # ARRAY_SIZE
& numElements ¢ ink
/¢ Constants @ sorb{char*[]) : void
#define BUFFER_SIZE 50 @ mainfint, char*[]) : int
#dafine IRRIYV ST7PF N s
< | |
& Consale -8 4 x
Consale | Tasks
3 matches replaced Writable Insert 1:1
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2.) In order to have access to the basic C/C++ debugging functionality, perform the

following steps:

a. Click on Window - Customize Perspective...
b. Expand the Other branch, check the C/C++ Debug box, and click OK.

£ Customize Perspective

Available Items:

Select the items to be displayed in the current perspective (Debug).

Details:

3

=[] other
/C++ Debug
[ < Folder Actions
Oecvs
Debug
Editar Mavigation
External Tools
Help
[ Java Cading
Java Debug
[ 7ava Element Creation
Java Mavigation
[ 3ava Open Actions
[ Java Search
3 2unit
Launch
[ Resource Navigation
Search
Software Updates

-~

1=

oy

k{S IReskatt

@ addjRemove Breakpoint (C/C++)
8 add Address Breakpaint...

=5 Add Expression (CiC++). ..

T2 ndd Wakchpoink (C/CH+.,,

TP Resume At Line (Cjc++)
# Resume Without Signal
=] Run Ta Line {/C++)

3.) Let’s set our first breakpoint:
a. Open main.cpp and scroll down to just before the vector of names is
sorted:

& Debug - main.cpp - Eclipse Platfarm
File Edit Mavigate Search Project Run  Window Help
=-EHE

BoX %[ ® ]

B & &

CBEX]

*S Debug

L4

X

)= Variables

0

i

#EF | B

Variables |Breakp... |Expres... |Registers |Memaory Shared ... | Sign:{ P
§ main.cppiied B2/ outline az x
// Sort elements in array A Bl iostream
sort [ listOfNames) ; Bl fstream
2 string
ff Print element= in array to output file # BUFFER_SIZE
foriint i = 0; i < numElements: i++) { # ARRAY_SIZE
outputFile << listOfMNames[i] << endl; & numElements ; int
} @ sorkichar*[]) : woid
inputFile.close() B @ main{int, char*[Ty : int
ArnnEFile ~lase il - v/
< | >
& Consale -8 4 x
Consaole | Tasks
3 matches replaced Writable Insert 591
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b. Right-click in the margin and then click Add Breakpoint.

Debug - main.cpp - Eclipse Platform

File Edit Mavigate Search Project Run  Window Help

I

F-HBE(H-%-%-|® v c-2 -

/B ¥ &

|2 & P | B

ﬁ: Debug w ¥ || )= Yariables

£|[E ~ x

SEEE A

\u'ar\ables]Breakp... |Expres... |Registers | Memary |Shared I LI

main, CARNd 2= Cutine 12 =
/¢ Sort elements in array A~ iostream
sort (listOrfNames) ; Fskreamn
Add Breakpoint string
Disable Breakpaint ements in array to output file BUFFER_SIZE
Ereakpoint Properties. ., 0; i < numElements; i++) § ARRAY_SIZE
ile << listOfNames[i] << endl; numElements : ink
Add Boakmark. . sort(char*[]) : void
Add Task.., lose(): = mainfint, char*[ @ ink
Anrrnt R A rlaee i hd
< ¥
B Console o |Bk' g 4 =
Console | Tasks
3 matches replaced ‘witable Insert |59 it

Debug - main.cpp - Eclipse Platform

File Edit Mavigate Search Project Run  Window Help

IS -HE & %% -%-

|® ¢||% -2 -

1B ¥ &

| 2| & P | B

*SDebug w X || 0% Yariables

£[3~ x

SR

Variables JBraakp.‘. |Expres... |Registers Memory | Shared ... (Sign: 4 P

§ rnain.COpS l B2/ outline 1% =
// Sort elements in array A ioskream
sort (listOfMNamwes) 7 ' B fstream
skring
ff Print element= in array to output file BUFFER_SIZE
foriint i = 0; i < numElements: i++) { ARRAY_SIZE
outputFile << listOfMNames[i] << endl; numElements : ink
} sork{char*[]) ¢ woid
inputFile.close() = main(int, char*{]y : int
ArnnEFile ~lase il - s
< >
& Consale m] |Bk‘ 8 4 x
Consaole | Tasks
3 matches replaced Writable Insert 591 I
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4.) Now that we have a breakpoint at that spot, we can being to debug our application:
a. Click on Run - Debug...
b. In the Configurations window, click on HelloWorld (this configuration

should already exist after completing the example from the previous
section).

£ Debug El

Create, manage, and run configurations

Canfigurations: Mame: | Hellovorld

E Main } Arguments Environment Dehuggerl suurce} el
#E3 Java Applet
24 Java Application Prodect:

Ju it

ﬂ Remote Java Application ‘ Hellcorld T

& Run-time Workbench

C/C++ Application:

‘ main.exe Search...

Mt Delete

c. Click the Debug button. Just minimize the Windows console window that
pops up and your screen should look something like the following:

£ Debug - main.cpp - Eclipse Platform

File Edit MNawigate Search Project Run  Window Help

g Wk B S e - El

H [ %5 pebug v 5 | [ variables 5 v x
% (1S m k§~ Tl M S @ 58 ?ﬁ ¥ arge=3 ~

55 | = % Hellowortd [C/C+ Local] * "I?’ ;"?f”;‘;‘jzssa

=@ Cygwin GDE Debugger [1/11/04 10:29 PM) (Suspended) - buffer{so]

i S & Thread + B listOftames[20]

by Thread [1] (Suspended) B inputFieN T
= 1 main(} at main.cpp: 34 * I; |nptu !:_‘ :Ime

B CiidevelopmentinewiHelnworld\main.exe (1/11/04 10:29 pry ||+ /4 PupHETIEREmS L
‘arisbles Breakp... |Expres... Registers Memaory Shared ... Sign: ¢ P

x 32 cutine 1 x
char buffer[EBUFFER_SIZE]; ) &l iostream
char *listOfNames[ARRAY SIZE]; ol Fstream
» string inputFileName; Bl string
string outpucFilelame: # BUFFER_SIZE
= # ARRAV_SIZE
ifstream inputFile; & numElements : int
ofstream outputFile; @ sort{char*[]) : void
@ main{int, char*[]) : int
AF Ao 1= 3 ¥
B Console [Cygwin GDB Debugger (1/11/04 10:29 PM) (Suspendsd)] | k-840 x
Console | Tasks
Writable Insert 34:26
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5.) Let’s further analyze the previous screen before proceeding with the debugging of our
application:
a. The Variables window displays all the local variables currently within the
scope of the current block of code. Also note the tabs at the bottom of the
Variables window such as Breakpoints, Expressions, etc.. We will take
a look at some of these windows in future tutorials.

& Debug - main.cpp - Eclipse Platfarm

Eile Edit Mavigate Search Project Run Window Help

B-HEE[[H % %[ ® 7% - .,
= % Debug - ) % v x
RPN red Zrec BEGE ~
L =
) |~ % reloworld [Cjc+ Local] o 0;03‘12533
¥
=8 Cyqwin GDE Debugaer (171104 10:29 PM) {Suspended) I; |'L;O:':|[ | -
% =18y Thread [1] {Suspended) e .amas[ ] _
—_— X R =+ W inputFileMame
= 1 main(} at main.cpp:34 ¥ outputFieny
& Chdevelopment|newiHeloWordimain. exe (1§11/04 10:29 PM) + A oUtpUERehame v
L —
Jﬁriables Breakp... |Expres... |Registers Memary Shared ... |Sign:
[€] main.cpp X 2% Cutline 13 x
char buffer [BUFFER SIZE]: L Bl iostream
char *listOfMNemes[ARRAY SIZE]: Bl fstream
» string inputFileName; o string
sString outputFileName: # BUFFER_SIZE
- # ARRAY_SIZE
ifstresm inputFile; & numElements : ink
ofstream outpucFile; @ sorkichar*[]) : void
@ main(int, char*[T) : int
Fiarven 1= %1 f s
B Consale [Cygwin GDE Debugger (1/11/04 10:29 PM) (Suspended)] B |Bk-8 4 x

Consaole | Tasks

b. The Debug window displays the current state of the stack frame of your
application. This will prove to be very helpful when debugging programs
with recursive functions.
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Debug - main.cpp - Eclipse Platform

Eile Edit Mavigate Search Project Run  Window Help
HEHES|H-%-%-|[®s|Ce-2-||BYF S

. ¥ Vari

x
Byl m B =2ed | o a o B E R ¥ arge=3 ~
Eﬁ = ﬁ' H TIC++ Local] +-# argv=0x3d?538
&2 Cygwin GDB Debugger (1/11/04 10:28 PM) (Suspended) # [ buffer(S0]
ﬁ =18y Thread [1] {Suspended) +- !lstOﬂ\!amas[ZD] __J
= 1 main(} at main.cpp:34 I W inputFilEhame
Bﬁ Chdevelopment|newtHellowordymain. exe (1/11/04 10:29 P + W outputFieniame

Variables |Breakp... |Expres... |Registers Memory Shared ... Sign: < »

[€] main.cpp X :E Outline laz b4
char buffer[BUFFER_SIZE]; ~ o iostream
char #listOfNemes [ARRALY 3IZE]: ) 2l fstream

» g in; Fil Bl string
string outputFileName; # BUFFER_SIZE

— # ARRAY_SIZE
ifstream inputFile: & nurmElements : ink
ofstreaw outputFile; @ sortichar*[]) : woid
@ main(int, char*{T) : int

AiFiaros 1= 3L ]

B Console [Cygwin GDE Debugger (1/11704 10:29 PM) (Suspended)] v ] Ek -8 0_ b4

Consaole | Tasks

c. The buttons circled below provide you with the basic debugging
functionality.

Debug - main.cpp - Eclipse Platform

File Edit Mavigate Search Project Run  Window Help

R-HES| - k- % ® s ce-2-||B¥ 8

€)= Yariables L) v X
¥ arge=3 A
% +- 8% argy=0x3d2535
&9 Cyqwin GDB Debugger (1/11/04 10:28 PM) (Suspended) + I buffer(S0]
ﬂi +- A listOfMames[20]
=@ Thread [1] (Suspended) =
= +- W inputFilehanme
= 1 main() at main.cpp:34 B ooyt
[ C\developmentinewiHeloworldimain. exe (1711704 10:20 PM) 4 Wl outputFiiehiame v
Variables |Breakp... |Expres... |Registers Memory Shared ... Sign: 4 #

[€] main.cpp X 2% Cutline 13 x
char buffer [BUFFER SIZE]: L Bl iostream
char #listOfNsmes [ARRALY 3IZE]; ) Bl fstream
n; Fil & string
string outpucFileName: # BUFFER_SIZE
— # ARRAY_SIZE
ifstresm inputFile; & nurmElements : ink
ofstreamw outputFile; @ sorb{char*[]) : void
@ mainfint, char*[]) : int
AF (areen 1= %0 4 |
B Console [Cygwin GDB Debugger (1/11/04 10:29 PM) (Suspended)] [w ] m -0 & x

Console | Tasks
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Familiarize yourself with the shortcut keys, as they will greatly speed up

the debugging process!

Command Name Shortcut Key
b Resume F8

| Terminate -

=, Step Into F5

g Step Over F6

- Step Out F7

Description
Resumes a suspended thread.
Terminates the selected debug target.
Steps into the highlighted statement.

Steps over the highlighted statement.
Execution will continue at the next line either
in the same method or (if you are at the end
of a method) it will continue in the method
from which the current method was called.

Steps out of the current method.

*Note: Above table is a modified version of the material from Eclipse’s Help file.

6.) Continue on with the debugging process

a. Click on the ® button or press F8 to allow the application to resume the
suspended thread and hit the breakpoint we set earlier.

£ Debug - main.cpp - Eclipse Platform

Eile Edit Mavigate Search Project Run  Window Help

. = o
S-HEE|[H % -&-||® 9% - B g A
s % Debug w X || (= Variables ;) v X
EF_"I k= ] ,‘é}a e N S :L;‘ Eﬁ ¥ arge=3 ~
g =
) | = %5 Heloworld [C/CH+ Local] D °;‘§d2538
=@ Cyqwin GDB Debugasr (1/11/04 10:39 PM) (Breakpoirk hit) #I Wi buffer(50]
*3 & 1h +- I listOfames[z0]
=&y Thread [1] (Suspended) N By
— . . =+ P8 inputFiletanme
= 1 main{} at main.cpp:&0 7 outputFichy
& C:idevelopmentinewiHellowWorldimain. exe (1711704 10:39 PM) + W oupuUtEiEame ™
‘Variables Breakp... |Expres... |Reagisters Memory Shared ... Signid Pk
x 8 outline = ox
i ~ & iostream
J/ Sort elements in array &l fstream
sort (listOfNames) 2 Bl string
# BUFFER_SIZE
// Print element= in array to output file # ARRAY_SIZE
fori(int i = 0; i < numElewments: i+4+) { A& numElements : ink
outputFile << listOfNames[i] << endl: @ sortichar*[]) : woid
i @ main(int, char*{T) : int
inPrFile ~lnae il s 4
< >
B Console [Cygwin GDE Debugger {1/11/04 10:32 PM) {Breakpoint hit)] [w ] & -8 & x
Consale | Tasks
Wirikable Insert &0 27

b. Before we step into the sort method, let’s take a look at our variables. If
we expand the listOfNames array, you will notice that each element in the
array corresponds to a name read in from the unsorted input file.
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& Debug - main.cpp - Eclipse Platform

Eile

B-HEEE| B - X - K-\ ® |G-

Edit Mavigate Search Project Run  Window Help

s % Debug v X L) v X
By I B =2 | B3 e [BE G / =)
> D P—
@ =% Hellovwiorld [C/C4++ Local] o ?— gxgjzgcoo ui:.'a: e b
=-&@ Cygwin GDB Debugger (1/11/04 10:39 PM) (Breakpoinkt hit) = Headeast Fichels
ﬁ # 2= 0x3dzZ605 "Ryan
=@y Thread [1] (Suspended) \ o 3= 0w3d2628 "Lori"
= 1 main(} ak main.cpp:60 =t on 4
Ek C:idevelopmentinewiHellowWorldimain. exe (1711704 10:39 PM) )
‘Variables Breakp... |Expres... |Reagisters Memory Shared ... Signid Pk
[€] main.cpp X 27 outline 1% =
} ~ & iostream
J/ Sort elements in array &l fstream
g o string
# BUFFER_SIZE
// Print element= in array to output file # ARRAY_SIZE
fori(int i = 0; i < numElewments: i+4+) { A& numElements : ink
outputFile << listOfNames[i] << endl: @ sortichar*[]) : woid
i @ main(int, char*{T) : int
inrnrFile ~claseil - |
< |
B Console [Cygwin GDE Debugger {1/11/04 10:32 PM) {Breakpoint hit)] [w ] & -8 & x

Consale | Tasks

C.

Now click on the - button or press F5 to step into the sort method. Once

inside the sort method, if you will look in the Debug window, you will
notice an extra frame on top of the stack called:

2 sort(char**)() at m

& Debug - main.cpp - Eclipse Platfarm

ain.cpp:15

File Edit Mavigate Search Project Run  Window Help

B-HEE| | -X-F-|® |G-

B ¥ A

=

|

)= Variables

- x LB~ x
Byl 0 B =26d | F 3@ 2 EelR # % elements=0x22feds
g | = % reloworld [C/CH+ Local] Z :wap=101922 e
. . + emp= 0x22e
ﬁ —-&@ Cygwin GDE Debugger (1/11/04 10:39 PM)
=&y Tl 2
1 maing) ak main.c
Ek C:idevelopmentinewiHelloWorldimain. exe (1711704 10:39 PM)
Variables |Breakp... |Expres... |Registers Memory Shared ... Sign: 4 #
[€] mair.cpp 3¢ B2/ outline 1% =
~ B iostream
void sortichar *elements[]) { Bl fstream
n a3 2 string
char ¥*temp = HULL: # BUFFER_SIZE
while (swap) | # ARRAY_SIZE
swap = false; & numElements ; ink
for (imt i = 0; i < (numElements - 1) i++) | @ sorkichar*[]) : woid
if (stremp(elements[i], elements[i + 1]) > 0 § @ main(int, char*[T) : int
rewn = mlement=lHil - b
< |

B Consale [Cygwin GDE Debugger (1/11/04 10:39 PM)]

m k-84 x

Consaole | Tasks
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d. Ifyou click on the frame below called:
1 main() at main.cpp:60
You will notice that you can get view the variables from the main method
in the Variables window. Sometimes during debugging, you may need to
refer to variables from the calling method and you could easily do this by
clicking on the corresponding stack frame. As well, this proves quite
handy when debugging through recursive functions.

& Debug - main.cpp - Eclipse Platform,

Fle Edt MNavigsts Search Project Run Window Help

-5 & ek - B G- y B
il =1 ooty ~ x| | variables 2l > &S
e n = @ | #aa e BHEE - W listffiames[20] -
|| = X reloword [cjc+ Local] fro o g‘;:i:ﬂ e —
= & Cygwin GDE Debugger (1/11/04 10,38 PH) = - nxadzszs HR" e
3 =@y Thread [1] (Suspended) = = O Yan
+ @ 3=0x3dz628 "Lor" v
= 2 sort(char™)(] at main.copi15 9
< >
Variables |Braskp... |Expres... |Registers Memory Shared ... Sign{ b

[ main.cpp X 2= Outline & x

i il &l iostream

// Sort elements in array 2 Fstrsam
sort (1istOfNemes) : 2 string
# BUFFER_SIZE
/4 Print elements in array to output file # ARRAY_SIZE
for{int i = 0: i < numElements: i++] { A numElements : int
outputFile << listOfNemes[i] << endl: 3 ®  sort{char*[]) : void
¥ ©  main(int, char*[]) : int
inAnTTile mln=ail - b
< | >
& Console [Cygwin GDB Debugger (111704 10:39 P)] H -84 x

Console | Tasks

e. Click on the 2 sort(char**)() at main.cpp:15 frame to get back to the sort
method and expand the elements variable in the Variables window. It
appears that there’s only one element in the array!

£ Debug - main.cpp - Eclipse Platform

File Edt Mavigate Search Project Run Window Help

B-HRE | -%-%-|® 7% - g 5"
2 % Debug - x = —
| G -] EIEEEEEILLER
= % HelloWorld [C/C++ Local] ) z
) =& Cygwin GDB Debugger (1/11/04 10:39 PH) < Sanflw
%S =@y Thread [1] (Suspended) = p= Dx2Zef44

= 2 sorb{char**)() at main,cpp: 15
= 1 main() at main.cpp:60
[ Crdevelopmentinew| HelloWoridimain. sxs (1/11/04 10:33 PM)

Variables Breakp... |Expres... Registers Memoary Shared... Signi{ P

[ main.cpp X 22 Outine 1% x
~ o iostream
void sortichar *elements(]) { 2l Fstream
hool swap = true: B | o string
char *remp = HULL; # BUFFER_SIZE
while {swap) { # ARRAY_SIZE
swap = false: & numElements : ink
for {(int i = 0; i < [nuwElements - 1); i++) { @ sorb{char*[]) : woid
if (strempielements[i], elements[i + 11) > 0) { ©  mainfint, char*[]) : int
temn = elementalile A4
< | =
B Consale [Cygwin GDB Debugger (171104 10:39 PM)] B -2 4 x

Console | Tasks
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What happened to all the other elements?? Since this method takes in a
pointer to a char array, and we know that there are 20 elements in the
array, we can easily display this variable as an array instead of a pointer.

f. Right-click on the elements variable and select Display as Array...

£ Debug - main.cpp - Eclipse Platform

Fle Edit MNavigate Search Project Run  window Help

F-HEE|H-X-F- [ B S e

ﬁ ‘%S— Debug v X E
AT EEEIEEEE B it 5.1
% Helloworld [C/CH+ Local] s .
i ?@ Cygwin GDE Debugger (1/11j04 10:39 PM) ¥ swap=true Copy Variatles
ﬁS 2} @y Thread [1] {Suspendad) @ temp=0x0 | Gy Change variable value
= Z sort{char**)) at main.cppii7
= 1 maini} at main.cpp:a0 =
m Ci\developmentinewHelloWorldimain. exe {1711/04 10:39 PM) (i) Cast Ta Type...
‘ariables |Breakp... hared ... |Signi 4k
Format 4
[€) main.cpp X 2= Outline
~ 2l iostream
rvoid sort (char *elewents[]) { B Bl fstream
bool swap = true; |  string
char *temp = HULL: # BUFFER_SIZE
while |swa] { # ARRAY_SIZE
swap = FTalse: & numElements @ int
for (int i = 0; i < (nuwElements - 1) @ sortichar*[]) : void
if (strcmpielements[i], elemwents[i + 1]1) = 0) { @ mainfint, char*{1) : int
temn = alamentalil - !
< | (¥

B Console [Cygwin GDE Debugger (1/11/04 10:39 PM)]

m k-84 x

Console | Tasks

g. Change the Length to 20 and click OK.

£ Display As Array

X

Type: | char **
Start index:

Length:

20
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h. You should now be able to see all 20 elements in the array.

& Debug - main.cpp - Eclipse Platfarm ; Elgl

File Edit Mavigate Search Project Run  Window Help

B-HEE |[#-%-%-|®ds|v0e-2-]|B¥ R
i % Debug v x £ v x
NI EEE- L E R = — -
fig || = %5 reloward [CC+ Local] * :: n= ”"3:25”] "E'_'ah” o »
=-&@ Cyqwin GDE Debugger (1/11/04 10:39 PM) * . I:DXSdZSeD Michele
ﬁ =@y Thread [1] (Suspended) + o 2: UXSdZGUS "RY‘T
2 sortichar**)() at main.cpp: 15 N * 3= 0x3d2628 "Lori ™

1 main{}) ak main.cpp:&0

¥
Ek C:idevelopmentinewiHellowWorldimain. exe (1711704 10:39 PM)

Variables |Breakp... |Expres... |Registers Memory Shared ... Sign: 4 #

[€] mair.cpp 3¢ B2/ outline 1% =
-~ B iostream
void sortichar *elements[]) { B Bl fstream
a3 2 string
char ¥*temp = HULL: # BUFFER_SIZE
while (swap) | # ARRAY_SIZE
swap = false; & numElements ; ink
for (imt i = 0; i < (numElements - 1) i++) | @ sorkichar*[]) : woid
if (stremp(elements[i], elements[i + 1]) > 0 § @ main(int, char*[T) : int
rewn = mlewent=ldl- s
< | >
B Console [Cygwin GDE Debugaer (1/11/04 10:39 PM)] u] & -8 0_ b4

Consaole | Tasks

i.  Now click on the = button or press F6 to step through the rest of the sort
method. You should notice that the array is slowly sorted into ascending
order.

& Debug - main.cpp - Eclipse Platform

Eile Edit Mavigate Search Project Run  Window Help

H-EHEES|F-X-K- (B S| e- B ¥ &
s % Debug v X L) v X
N TEECIEEE- T ERY 4 B -
> D= P— =
@ = #@He\loWorld [CIC++ Local] : o ?— gxgjzzios uEAr.'anl "
=-&@ Cygwin GDB Debugger (1/11/04 11:38 PM) + = Anstey
ﬁ +- ey 2= 0x3d2623 "Lor
=@y Thread [1] (Suspended) o 3= 032668 "Tmmy"
+ =
= Z sort{char**)() at main.cpp:21 N x immy 4
= 1 main{} at main.cpp:&0 53 )
Bk Chdevelopment|new\HeloWorldimain. exe (1711704 11,35 PM)
‘Variables Breakp... |Expres... |Reagisters Memory Shared ... Signid Pk
[€] main.cpp X 27 outline 1% =
while (swap) | ~ Bl iostream
swap = false: o fstream
for (int i = 0; i < (nuwElements - 1):; i++) | o string
if (strcmp(elements[i], elements[i + 1]) = 0) { B # BUFFER_SIZE
» temp = elements[i]; # ARRAY_SIZE
elements[i] = elements[i + 1]: A& numElements : ink
elements[i + 1] = tewmp; @ sortichar*[]) : woid
swap = true; = @ main(int, char*{T) : int
v Al
& | =
B Console [Cygwin GDE Debugger (1/11/04 11:38 PM)] [w ] & -8 & x

Consale | Tasks
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J. Once you get tired of stepping through the while/for loops and you
understand how the sort works, click on the - button or press F7 to step
out of this sort method and to return back to the main method. Once in the
main method, expand the listOfNames variable to verify that the array has
been sorted.

£ Debug - main.cpp - Eclipse Platfarm

Eile Edit Mavigate Search Project Run Window Help

B-HE Bk K- ® & - B ¢ -
e 5] | B 3o e B2 / =W listOFNames[20] ~
(e %5 Heloworld [C/C++ Lacal] ] :: ?i gxgggzgg uglnbsl!ev
5 Cyquin GDE Debugger (171104 11:38 PM) * ¢ 2: 0x3d25 D“E? .
% =18y Thread [1] {Suspended) H = U ol “Brian

—_ : § o 5= P
= 1 main(} at main.cpp:&0 N ¥ 3= 0x3d2668 “Jimmy

& Chdevelopment|newiHeloWordimain. exe (111/04 11:38 PM)

Variables |Breakp... |Expres... |Registers Memory Shared ... Sign: 4 #

[€] main.cpp X :E Cutlineg az X
¥ A Sl iostream
// Sort elements in array Bl fstream
sort [listOfNames) ; o string

# BUFFER_SIZE
// Print elements in array to output file # ARRAY_SIZE
fori{int i = 0; i < nunElements; i++) { & numElements ; ink
outputFile << listCfNames[i] << endl: @ sorkichar*[]) : void
} @ main(int, char*[T) : int
immEFile ~laae il . s
< >
= Console [Cygwin GDE Debugger (11104 11:38 PM)] mH’-84 x

Consaole | Tasks

k. Click on the ® button or press F8 to resume the rest of the application.
After the application terminates, you can switch back to C/C++
Development Perspective and open output.txt to verify that the input file
has been sorted correctly.

7.) One of the “quirks” of the C/C++ debugger is that if you have global variables in
your program (variables defined outside your functions and main method), you will
not see them appear in the Variables window. So what if you wanted to inspect those
variables during debugging? The solution is actually quite simple:

a. Start up the application in debug mode by clicking on the bug in the
toolbar.

b. Click on the ™ button or press F8 to hit the first breakpoint and then click
on the -*- button or press F5 to step into the sort method.

c. Now that we’re in the sort method, to determine the value of the global
variable numElements, highlight the variable, right-click and click on
Add Expression...
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& Debug - main.cpp - Eclipse Platform

File Edt Mavigate Search Project Run Window Hel
F-EHEE|F-k-%- B 5 ki
cut
&[5 pebug oy bies B v x
Byl 1 B =eh | B3 DR 2 Paste ements=0x22feda
g |2 % Heloword [2/C+ Local 'apflﬂlzz o
-1-§@ Cyawin GDB Debugger [1/11/04 11:58 PM) (= xases
#* =@y Thread [1] (Suspended)
= 2 sork(char®*)() at main.cpp:15 Comment
= 1 main() at main.cpp:60 Uncomment
[3& c\developmentinew|Helloworldimainexe (1] oo e
Add Include
Open on Selection Breakp... |Expres... |Registers Memory Shared.. Sign:< b
Search 3 5=/ outline R
~ 21 iostream
void sortichar *elements[]) { =] RunToline o fstream
» bool swap = true; T Resume At Line i 21 string
char *temp = HULL; # BUFFER_SIZE
while (swap) { # ARRAY_SIZE
swap = false; & numElements ; int
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Verify that the Expression to add is numElements and then click OK.

Add Expression

Expression ko add:

You should now see that the global variable numElements has been added
to the Expressions window. Repeat the above steps for any other global
variable you would like to verify during debugging.
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