Code::Blocks
Students’ Guide

This document is meant to make it easy for you to install the IDE we will be using this
semester, ensure it is working, learn about its most useful features. It is organized as
follows;

S1 — Installing Code::Blocks IDE
S2 — Testing the IDE
S3 — Debugging Programs

Feel free to ask any question you might have on the offering’s forums. Make sure you
work on all steps in this guide, including preparing a .zip file of the entire PA203 project
folder you when you are done. This will prepare you for dealing with future graded
assignments.



S1 - Installing Code::Blocks IDE

S1.1 — Downloading & Installing the IDE

The installation process is pretty straightforward. Download the codeblocks-
10.05mingw-setup.exe file from blackboard and run it. Accept all default settings.

Run Code::Block as soon as the installation is finished.

S1.2 — First run

You will see a dialog window showing all available compilers. This installer also
installs the GNU GCC Compiler on your machine which is the only one which will be
compatible with the systems we will be using to grade your assignments. Select GNU

GCC Compiler from the list and click on [Set as default.

Compilers auto-detection

Compiler Status o Set as default

GMNU GCC Compller Detected

Microsoft Visual C++ Toolkit 2003
Microsoft Visual C++ 2005/2008
Borland C++ Compiler (5.5, 5.32)
Digital Mars Compiler
CpenWatcom (W32) Compiler
GMU GCC Compiler for M5P430
Cygwin GCC =
LCC Compiler

Intel CfC++ Compiler
SDCC Compiler

Tiny C Compiler
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Default compiler: GNU GCC Compiler

You should now see 3 windows opened;

- The Tip of the Day — Feel free to close it for now



@ Did you know...

You can disable these tips on startup if
you uncheck the "Show tips at starfup”
box below

[V)ghew os st startin: | MetTp | [ Close |

- The scripting console — feel free to close it for now.

Scipting console NS =
Welcome to the script conscle! -

] b

Command: - @

- The main IDE panel
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You are now ready to work with this IDE.



S2.1 — Preparing a new project

S2 — Testing the IDE

Let us prepare a new project by navigating to the Code::Block menu > @ >

. This will open the project pane illustrated in the screenshot below.

-

MNew from template

Projects

Build targets
Files

Custom

|Jser templates

Category: [<AJJ categories >

ARM Project  AVR Project
a4 ©
D application Direct,
project

FLTK project  GLFW project

L.

Irrlicht project  Kernel Mode
Drriver

Code::Blodks Console
plugin application

@ [

Dynamic Link  Empty project
Library

GLUT
G

GLUT project GTK+ project

4\

Lightfeather Matlab project
project

_Ir?'
e
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3. Press Go

TIP: Try right-dicking an item

1. Select a wizard type first on the left
2, Select a spedfic wizard from the main window (filter by categories if needed)

View as
(@) Large icons
(73 List

We will be always selecting \Console Application] in this offering.
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Console application

=)

C I Welcome to the new console application wizard!
; o “ So e This wizard will guide you to create a new console application.

When you 're ready to proceed, please dick Mext”. ..

L

icm

ack [ Mext = J |

Cancel

Go for ’Nexd and |Skip this page next time| if you want to.
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Please select the language you want to use,

Flease make a selection

e ]

C++

We are going to write C programs in this offering so the selection is fairly obvious.

In the next panel, you will have to provide a projec tittle, up to you but I recommend

you use the name of the assignment e.g. PA203. In this example, I’'m selecting to have
the project folder on my desktop.



- = [ B
Console application ‘ @

C I Please select the folder where you want the new project
. onsoliec to be created as well as its title.

Project title:
PA303

Folder to create projectin:
C:\W=erstalessio\DesktopPA303

Praoject filename: |
PA303.chp

Resulting filename:
C:'\Userstalessio\Desktop \PA303\PAI0ZPASD 3. chp I

! | < Back J[ Mext = ]| Cancel |!

By default, Code::Block will be ready to compile two versions of your project. The
Debug version is the one you’ll work with, troubleshoot and then submit. The Release
one won’t be something we’ll even use in this offering.



FEEF’“F‘P’E applcation

Please select the compiler to use and which configurations
you want enabled in your project.

Compiler:
| GHL GCE Compiler —

[¥] Create "Debug” configuration:  Debug

"Debug” options
Output dir.: bin\Debug!,

Objects output dir.:  obj\Debugh,

[¥] Create "Release” configuration: Release

‘Release” options

Output dir.: bin'\Release’,

Objects output dir.: obj\Release

| <Back || Emsh | | cancel |

When you click , you’ll be back to the main window with a brand new project
opened for you.
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(B (2A303) - CodesBlocks 1005

GEE@ .Y XRA QARG D> O B | sudee:pbn |z e e P
| -

{ | Projects | Symbols | Resol b
EI"@ Workspace
-5y PA303
--E- Sources

Command: i

Welcome to Cc default

If you open the Sources tree on the left panel you will find a main.c already there for
you.
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Fi main.c [PA303] - CoderBlocks 10,05

Ele Edt View Search Project Bulli Debug womith Iools Plugins Seftings Help
G EE % ma| QRG> G D O gD
| ) =
"_| Projects | Symbols | Resol b 1 finclude <stdio.h>
EI--@ Waorkspace 2 g#include <stdlib he
i 3
E“ PAES 4 int maini)
= Sources s B
£ & printf("Hello world!in™);
7 return O;
B 1
3
¢ i, ,
«| J Codenslocks | ) Searchresuits | §YBuidlog | Buldmessages | & Del b
Command: - @
CACLUBY Assigr WINDOWS-1252 Linel, Columnl Insert Read/Write default

S2.2 — Compiling and Executing a project

In order to run your program, you must build it. This entails compiling each of the .c
source files which are part of your project, linking them together along with any needed
library with a tool named the linker. Refer to the first module’s videos lectures for more
information about this whole process.

You will achieve this by using the 9 menu or the |Ctrl-F9| shortcut. The

Build log tab in the bottom panel will show you any potential errors.
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Logs & others

_“_. Code::Blodks I} Search results @ Build log ¥ Build MEessages @ Debugager

Compiling: main.c

Linking consocle executable: bin'\DebughPA303.exe

Cutput =size is Z5.28 KB

Frocess terminsted with status 0 (0 minutes, 1 seconds)

0 srrors, 0 warnings

3hmain.c WINDOWS-1252

When your project is built, you may run it with “” 2>
The interaction with your program will take place in DOS text Console window which
will prompt you to press any key before to close when your program is done executing.

Run\ or |Ctr1—F 1 0\ shortcut.

ol

B ChlUsers\alessic\Desktop\PA30I\PAI03\bin\Debug\PA303.exe
Hello world?!

Process returned B (Hx@> execution time

Prezsz any key to continue.
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S3 — Debugging Programs

This section supplements the previous ones by showing you how to use Code::Block
debugger to troubleshoot your programs.

S3.1 — Why using a Debugger at all?

One of the real benefits of using Code::Block is that you are able to execute step by step
a program and display the value of key variables at each step. However, keep in mind you
would be able to do the same thing by adding a few instructions to display the values of
these same variables as your program execute. So, again, make sure you do not spend
hours learning to use the debugger when you should be instead learning to program.

S3.2 — Preparing your program to be ran with the debugger

For the sake of demonstrating how the debugger works, we are going to use a simple
“Hello World” program.
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r
BS main.c [PA303] - CodeBlocks 10,

File Edit View Search Project Build Debug wxSmith Tools Plugins  Settings Help - )
PeE@ & XRA| QARG > S 0 |budege: BB DT B
; | Build target: | Debug wldE e T iy
| Paste i <
Tem—" x
‘_If“’{‘f_ds | Symbols | Resai b 1 $include <stdio. h>
B--G Workspace 2 #ineclude <stdlib _h>
: =
E'"ﬂ BAS 4 int main(}
=B Sources s B
_‘I main.c & printf ("Hella wozrld!\n");
T return O;
& ¥
s 1
4 T k
| i] Code::Blocks | l\jg_.,SE:an:h results | Q Build log xi fﬂuild messages i QDEbugger |
—————————————— Build: Debug in PA303 -------=--—---- A1
Target is up to date. F
Nothing to be done. ‘E
CACLUB\Assignments\PA303" WINDOWS-1252 Line9, Columnl Insert Read/ Write default

As you may notice in the above screenshot, the project is already built and ready to
execute. You may not debug any project which is not already building properly an
executing. If you project produces bad results or “crashes” while running, it’s ok. This is
why we are going to troubleshoot it. But a debugger won’t be able to help with syntax
errors. So make sure that you have fixed these before to debug.

S3.3 — Setting up “BreakPoints”

When you use a debugger, you need to have an idea of where things are going wrong in
your program. The best way to do this, is to put a breakpoint so that, when you run your
program with the debugger, execution will pause at that line in the code.

Select a line of code and use [Debug > [Toggle Breakpoint to set or unset a breakpoint
at this line. You may also use the |[F5| shortcut instead. Notice the red dot on the break
point line below;
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("B main.c (HellowWorld] - Code:Blacks 10.05 [ESEEEECT)
Eile Edit View Search Project Build Debug wxSmith Tools Plugins Settings Help - -
PEd <> 4k ‘|Q§L|@ B % <@ B |puid target: | Debug "i'@l‘E;’_‘:"-‘ MO

{ - | mainQ : int

- | main.c x|
L' Projects [ SWS' | Resol 4 1 ginclude <stdio_h>
=) Workspace z $include <stdlib_h>
i 3
E“ HellowWorld 1 Elweid £iint data) |
= Sources 5
j main.c 8 printf ("The wvalue of x iz %d'\n"™, data);
T
8 ok
5
10 int maini)
11 B
I 1z @ int x® = 42;
13
14 printf ("Hello world!\n™);
I 15
1e £ix);
17 return 0;
i 18 }
s |-
4 1 b
Logs &others %
| ACode:'.Blodcs |QSeard'1re.wlts |°Eﬂ.ﬂdlog | @Bmldmessages |Ql}ehngger x|
Debugger finished with status 0
Command:
Cih\Usershalessio\Desktop\Hello'! WINDOWS-1252 Line1l, Column 2 Insert Read/Write default

Now, we may run our program with the debugger by selecting ‘Debugi > ‘Stard. A popup
will inform you that the IDE will now display your project in Debug Mode.

e o —— v,

@ The perspective 'Code::Blodks default’ has changed. Do you want to save it?

s | r— e

| ] Don't annoy me again!

The, the program will start executing until it reaches your breakpoint. The display
Console will be blank since we inserted a breakpoint before any of our printf.

15



B Ch\Users\alessio\Desktop\HelloWeorld\HellowWorld\bin\ Debug\HellowWorid.exe

| B | |

.
Meanwhile, the IDE window will mark that we are at the break point with a right
pointing triangle.
Bl main.c [HellowWorld] - Code:Blacks 10.05 BRI
File Edit ¥iew Search Project Build Debug wxSmith Tools Plugins  Settings Help
= @! & | RS R S !Buildtarget:!Debug - | i B Ve T3 (% k;
: |maing : int
Management x .
main.c
4 | Projects | Symbals Resol _) 3 ’
-—-;-O Workspace 4 Elvoid fiint data){
_'i Hesauechd & | printf ("The walue of x is %d\n",data);
-8 Sources 2 |
i main.c ]
) x
10 int main b
11 =
1z 0 int x = 42;
13
14 printf ("Hello world!\n™)
15
18 £ix);
_:L_'II‘ ret_um ar X
4 1 L
Logs & others »
| Code::Blocks \_4, Search results £ Build log % Build messages £) Debugger
Debugger name and version: GNU gdb (EDB) 7.2 -
Child process PID: 5476
At C:ih\Usershalesszio\Desktop'\HelloWorldiHellowWorldimain.c:z12
= X
Command: 2 |*']I| ! X|

CihUsershalessio\Desktop\Hello! WINDOWS-1252

Linel3, Columnl Insert Read/Write default

- 4
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S3.4 — Stepping through your programs

Right now, we might just select |Debug| > |Continue| and the debugger would just run
until the program is done. Generally though, we don’t want to do this. We want to “step”
line per line throught the program. There are two ways of stepping

Next Line or Next Instruction will do pretty much what it sounds it’d do. Here is the
result after using it twice;

[ = —
ﬁ main.c [HellowWorld] - Code:Blocks 10,05 = | =l
File Edit ¥iew Search Project Build Debug wxSmith Tools Plugins  Settings Help
e = | @| € 3  Hha QARG a |Bui|d target:lDebug 'J B3O
[ma'rn(} int
Management x P
4 | Projects | Symbols | Resou b | P | "
E O Workspace | 4 Clvoid £lint data) |
5
e q HelowWorld & printf("The walue of x ia %d\n",data);
=88 Sources -
L] mainc 8 =
1 s | 3
10 int main(} b
! 11 B¢
1z ¥ int = = 42;
13
14 printf ("Hello world!y\n™); =
15
1 [ £ix);
17 Bl return 0; =
4 | 1 | 2
Logs & others ™

/| Code::Blocks \_A Search results £ Buildlog | ¥ Build messages | € Debugger |
Debugger name and version: GNU gdb (EDB) 7.2 -
(Child process PID: 5476

| At C:\Users‘\alessio\Desktop\HelloWorld\HellowWorldimain.c:12
At C:\Users\alessic\Desktop\HelloWorld\HellowWorldimain_ c:14
Bt C:\Usersh\alessio\Desktop'\HelloWorld'\HellowWorld\main. c:lé

1 L]

Command: 2

| WINDOWS-1252 Line16, Columnl Insert Read/Write default

E
Now that we are on a function call, things are different. If we use the same way of

stepping, the whole function call will be executed and we’ll find ourselves on line #17
without having a possibility to step through the code of the function.

This is when you might want to use [Step into| instead which will allow you to get into
the function’s code and step through it.
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P = ——
BB main.c [HellowWorld] - CodexBlacks 10.05 E@E
Ble Edt View Seach Project Buld Debug womith Iooks Plugine Settings Help

CeE@ > X mA QA8 S > &S O bl BB TR G

{ ) -!Fc::tgatz}.-md

ni Sl | p———
4_| Projects | Symbols | Reso b 5 -
=) Workspace 4 [ Elveid £(int data)]
i Il 5
& ! H World g D | printf ("The walue of x is %d\n"™,data);
- Sources 7
“o | mainec ] }
I g
10 int maini)
11 =
iz @ int x = 42;
13
14 printf ("Hello world!\n™);
15
1g £ix);
17 return 0; %
4 1 d b
|jCode;;BJodcs |Q5eardiresdts lﬁﬂudd}og l’?&ﬂdmssages Iﬁl}ebugger x
Debugger name and wersicn: ENU gdb (EDB) 7.2 -
Child process PID: 547¢&
At C:\Users\alessio\Desktop\HelloWorld'\HellowWorld\main._ c:z12
At C:ihwUsershalessich\Desktop'\HelloWorldiHellowWorldimain.c:z1l4
At C:\Users\zlessic\Desktop\HelloWorld\HellowWorld\main.c:16 :l
At C:-\Users\alessio\Desktop\HelloWorld\HellowWorld\main_ec:-& |L
Command: - @
Cih\Usershalessio\Desktop\Hello'! WINDOWS-1252 Line 6, Column 1 Insert Read/Write default

If you want to step through all its code, go for it. If at some point you just want to run
until the function returns, then use the option.

18



i = = ==
P main.c [HellowWorld] - Code:Blacks 10.05 o [ B ]
TFil’e Edit  View __Saagch l_Em}ect Euil::_i erug E_H.Smi‘th “IOCI-!S Fjugins ﬁeﬁill'tlgs Help —
5 p . : = W2 TN v
Pl <« 4n .|Q@:|E@ B @& & @ |Buld target: Debug "ii'tr%%{} T
| - | maing) : int
it = x -
———— | mainc x|
< | Projects | Symbols | Resai b 4 | Elveid £iint data){ -
=) Workspace 5
i i " £ : " £
E|! HellowWorld : printf("The walue of x is %d\n",data);
=1+ Sources 8 Ly
“o | mainec 3
10 int maini)
11 (=R E|
1z @& int x = 42;
13
14 printf("Hellc world!\n™);
15
1& £} 5
I i7 B return 0;
1s t 2
A m 3
[Py x
| ﬁCode:;BJodcs |Q5&ard1resdts |QBudd}og I“?Bﬂdmessages IQI}ebugger x
Child process PID: 5474 -
2t C:ZUsershalessic\DesktopiHelloWorldiHellowWorldimain.c:z12
At C:\Users\alessio\Desktopi\HelloWorld\HellowWorldimain.e:14
. At C:\Usershalessio\Desktop'\HelloWorld\HellowWorldi\main. c:-1€
Bt C:\Users‘alessio\Desktop'\HelloWorldiHellowWorld\mein.c:4 =
Lt C:\Users\alessich\Desktop\HelloWorld\HellowWorldimain.e:17 |i|
Command: ;

WINDOWS-1252 Linel7, Celumnl Read/Write default

S3.5 — Inspecting Variables Values on the go

The other main feature of a debugger is to allow you to keep an eye on a list of
variables as you step through the program. Let’s finish the previous run and start a new
one with Debug > [Start|.

19



r
ﬂ main.c [HellowWoﬂtj] —'dee::Blccks 10.05

File Edit Yiew Search Project Build Debug wxSmith  Teols Plugins  Settings Help - i
% p - s R UG :
ﬁ@'g|@ '¥| X .|Q@1!@ P % & ElBuiIdtarget:Debug vElE:LE'{?" ?}{?‘;
. ]mem(} sint
Management x ;
|| mainc x|
4| Projects | Symbols | Resor b 5 .
=ral l:ﬁ? c:rks-pace & printf ("The walue of x is %d\n",data);
: 7
= g HellowWorld : 1L,
= Sources 3 .
J main.c 10 int maini) T
T =
I 1z 00 || int x = 2z
13
14 printf({"Hello world!\n™); -
I 4| 1 | 3
| ﬁ Code::Blocks | '\l Search results | QB&.IHGI log | 'f' Build messages | Ql}ehugger xi
Bdding file: bin\Debug\HellowWorld.exe -
Starting debugger:
done
RBegistered new type: wxString
Hegistered new type: 5TL String
Begistered new type: S5TL WVector
Setting breakpoints
Debugger name and versicn: GNU gdb (GDB) 7.2 B
Child process PID: 704
At C:\Users‘\alessiop\Desktop'\HelloWorld'\HellowWorld\main. c:z12
Command: -
Cih\Usershalessio\Desktop\Hello'! WINDOWS-1252 Line12, Columnl Insert Read/Write default

We are going to open the window holding all our variables monitoring by selecting
Debug - [Debugging Windows = [Watches|

Watches iy S ' 3|
B oot
. L.x= 2130567168
E; Function Arguments
L.No arguments.

This panel shows all the local variables, here x only, and functions arguments if we are
in a function accepting parameters, here none. We haven’t stepped through the line of our
program initializing x so it is right now holding a random value.

Note for version 12.11 or later; please note that the Watches window has been updated
starting in version 12.11. The same information is displayed but the layout is a bit
different. Do not let that confuse you.
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i
ﬂ main.c [HellowWoﬂtj] —Cpg:le::Bk;dcs 10.05
File Edit Yiew Search Project Build Debug wxSmith  Teols Plugins  Settings Help - i
i FeEd ¢ XhaQR3 > % S O | buduarget pebu EED T DY
| = |maing : int
Management | I
|| mainc x|
j| Projects I_Smds | Resal b 5 7
E-O- Workspace & printf ("The walue of x is %d\n",data);
i i
= g HellowWorld : 1L,
= Sources 3 .
J main.c 10 int maini) T
T =R
iz @ int x = 4%;
13
14 D | printf({"Hello world!\n™); -
4 | i | ¥
|
Logs &others %
| ﬁ Code::Blocks | '\lSeard"l results | q&ﬂdlog | f’ Build messages | Ql}ehngger xi
Starting debugger: -
done
Begistered new type: wxString
RBegistered new type: STL String
Hegistered new type: STIL Vector —
Setting breakpoints
Debugger name and version: ENU gdb (GDB) 7.2
Child process PID: 704 S
At C:\Users\alessich\Desktop\HelloWorld\HellowWorldimain_ e:-1Z2
At C:\Users‘\alessip\Desktop'\HelloWorld'HellowWorld\main. c:-14
Command: -
Cih\Usershalessio\Desktop\Hello'! WINDOWS-1252 Line14, Celumnl Insert Read/Write default

Now we’ve stepped through the initialization, look at your watch window now.

Watches wl -"'""' : ; E
=8 Local variables
Pl =D

E: Function Arguments
... No arguments.

The red indicates what was modified since the last line which was executed. In addition
to watching the variables the debugger finds for you, you may also add your own watches
by selecting [Debug > [Edit Watches|.

Note for version 12.11 or later; You may now just type the name of the variable you
want to watch on the last line of the watches window.

The variables we specify by hand are listed at the bottom of our watch window
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