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Modularity

m The source code of any application must be modular. This
means that code must be split and grouped in different
modules. This modularity makes working with the code easier,
because code is better organized.

m |t was developed for Java but can be used for other languages
(Ruby, C/C++, Python o PHP).

m |t was created by Sun Mycrosystems.

m It is easy to use.

m Main: All code is included in the main function. In this case
there is not any organization and it is difficult to work with
this code.

m Functions: Code that is (or can be) repeated several times
must be declared in separated functions.

m Modules: Those functions that perform similar tasks are

written in a separate module with the corresponding header
file.
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Modularity

m In real software development process, the final application is
composed by a lot of lines of code, and a huge number of
functions.

m |t is not recommended to write all those functions in the main
file. For that reason, real applications have several files
containing some functions grouped by its functionality.

m Imagine we have two .c files (main.c and math.c), we have in

math.c a function called myAddition(..) and we want to use
this function in our main.c. The only way to do that in C is:

m Creating a header file for math.c
m Including the created header file in our main.c



IDE Programming
L_MODULARITY

Modularity: Header Files

m Header files allow the function created in a module to be
executed by external programs.

m It can contain:

m Function declarations:
<returnType> functionName
m Other header files:
#include "myHeader.h"

m Comments
m Basic data type definitions: typedef
m Constants

m It never contains:

m Variable declarations: int vari;
m Functions definitions: void myFunctionl()
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Modularity: Header Files

m If we have our math.c with its corresponding header file
math.h and we want to use this functions, we only have to
write in our main.c the following line:

#include "math.h"

m With math.c and math.h we have created a module. Note that
modules does not have a main function.

m The advantage of creating modules is that in the future we
need to use a function from math.c in any project, we only
have to include math.h in our application.
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Make

m If we have an application composed by several .c files, in order
to build the executable file we need to do the following:

gcc -o executable main.c filel.c file2.c

m The problem is that if any file changes, this command
compiles all source files though there are no changes on them.

m For this reason, we need something to compile only those files
that have changed (Make tool)
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Make

m Make is a tool to automatically update the different programs
that compose a software project.

m This update is done using rules that are written in a text file
called makefile.

m It is invoke executing the command make. This program
executes the different rules described in the makefile taking
into account only those parts that have been modified from the
last compilation, links those parts and build the executable file.

m Makefile can be used in any programming language whose
tasks can be executed in command line.

m |t can be executed with parameters to modify its behaviour.
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Make

In a makefile we can have two types of lines:
m Comment lines start with # symbol.
m Rules.

Rule lines have the following structure:

destination : requirements
commands

Destination is the name of the resulting object. It could be the
name of the executable file or the name of an object file (.0).
It can be also the name of a task, for example clean.

Requirements. If “Destination” depends on other files or object
files, their names must be listed here.

Commands are the set of commands to execute within this
rule.
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Make

m Here is an example of a makefile for a calculator:

# makefile, version 1
# use tabs (no espaces) in the command line
calc: main.o stack.o getop.o getch.o
gcc -o myCalc main.o stack.o getop.o getch.o
main.o: main.c calc.h
gcc -c main.c
stack.o: stack.c calc.h
gcc -c stack.c
getop.o: getop.c calc.h
gcc -c getop.c
getch.o: getch.c
gcc -c getch.c
clean:
rm myCalc main.o stack.o getop.o getch.o
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Make

m We can create variables and use them ( $(varName) ) within
the make file.

m A variable is declared as: VARNAME = value (usually variable
names are written in uppercase)

m In order to use a variable in a rule we must write:
$(VARNAME)

Make Variables ‘ Description

CcC Program for compiling C programs; default ‘cc’.
RM Command to remove a file; default ‘rm -f'.
CFLAGS Extra flags to give to the C compiler
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Make

# makefile, version 2
# use tabs (no spaces) in the command line
CC = gcc
OBJECTS = stack.o getop.o getch.o
CFLAGS = -g -Wall
calc: main.o $(0OBJECTS)
$(CC) $(CFLAGS) -o myCalc main.o $(OBJECTS)
main.o: main.c calc.h
$(CC) $(CFLAGS) -c main.c
stack.o: stack.c calc.h
$(CcC) $(CFLAGS) -c stack.c
getop.o: getop.c calc.h
$(CC) $(CFLAGS) -c getop.c
getch.o: getch.c
$(CC) $(CFLAGS) -c getch.c
clean:
$(RM) myCalc main.o $(0BJECTS)
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Make

m Make also has some predefined rules in such a way that some
rules are not needed. For example, given a rule whose
destination is output.o, Make understand that the file output.c
must be compiled. Using this rules makefile can be simplified:

# makefile, version 3
# use tabs (no espaces) in the command line
CC = gcc
OBJECTS = stack.o getop.o getch.o
calc: main.o $(OBJECTS)
$(CC) -o myCalc main.o $(0OBJECTS)
main.o: calc.h
stack.o: calc.h
getop.o: calc.h
getch.o:
clean:
$(RM) myCalc main.o $(0BJECTS)
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Make

m Make tool can be executed with different parameters:

m -n print the different commands but commands are not
executed.

m -f <file> Indicates that <file> must be used as a makefile,
though <file> has a different name.

m -p prints the definitions of macros and implicit rules.

m -C fold Changes the folder and execute the makefile located in
fold
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Introduction to Netbeans

m NetBeans is an Integrated Develop Environment (IDE), i.e., a
developing tool uses to code, compile, debug and run
programs.

m |t was developed for Java but can be used for other languages
(Ruby, C/C++, Python o PHP).

m |t was created by Sun Mycrosystems.

m It is easy to use.
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New Project

m File/New Project is used to create a new Project using a
Wizard. We will choose C/C++ as Category and C/C++
Application as Project.

® Naw Project X
Sleps Cluwse: Prupet
1. Choose Project Cebocores: Fraiectz;

i — [ e P i Wi T
+-12) sampls (@ T+ Apaication
[ IZt+ Drvanic Ubrary

Scaopkon
Lreaes @ nea Jraeet that uses ar =wsting makefie or ~3FoLre snpt 370 evstre sorces. t uses
vo akefile bo Euild the praiect.

[Cconcel [ 1em
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New Project

m After, set the name and project folder.

lew C/C++ Application

Steps Project Name and Location

L. Choose Project Praject Marne: - ppapplica
2. Project Name and

Location Project Lacation: ks and SettingsimdomitsuiMis docLmentos\NetBeansFrojects

Project Folder: domitsulMis document jecks\Cppapplication_

Project Makefile Name: [akefile

Create Main File main 4+ v

Set as Main Project

<Back Fiish | [ cancel | [ Help
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New Project

m The project will be created and the project tree will be shown
Source Files contains the main files.

® kmh_ms - NeiBeans IDE 6.7
Fil: Edit Wiew Mavigate Source Refactop

i 1

Proj.. 41 x :Files

= (% kmh_ms
%[ Header Files
@ (R Resource Files
=) Source Fil
: [E‘ e =
[ Inportant Files

DeDleam Tack winds Hep

‘Classes ﬁ b oG-

[
T int nzinfiee orze, char*t acewt [

retusn (EEII_JICIEIH ¢

1
ginelude ozt
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Compile

m Build Main Project: F11.

kmh_ms - NetBeans IDE 6.7
Window  Help

File Edit View MWavigate Source Refactor Run Debug Team  Tools

BREEE DE [ew B D B

Projects Files 40 x | Classes Services T3] kath_ns.c

m Build logs are shown below.

Output - kmh_ms (Build) = x|:Tasks
B L B L e
makel2]: Entering directory °/o/Documents and Settings/mdomitsu/Mis documentos/NetBeansProjects/kuh _us'
[ |mxdir -p build/Debug/MinGU-Windows
rm —f build/Debue/Minti-Tindows wh_ns_o_d
gee -¢ -g <MD NP -MF build/Debug/MinGW-Vindows/kuh ws.c.d -0 build/Debug/MinfU-Windows/kuh ns.o kuh us.c
mrdir -p dist/Debug/MinGU-Windows
-6 dist/Debug/MinGU-Tindows kuk_ns build/DebugMinGl-Windows fuh_ns . o

gee
makel2]: Leaving directory °/c/Documents and Settings/umdomitsu/Mis documentos/NetBeansProjects/kub ms'
make[l]: Leaving directory °/c/Documents and Settings/mdemitsu/Mis documentos/NetBeansProjects/kmh_ms'

BUTLD SUCCESSFUL (rotal time: d4s)
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Run

m Run Main Project: F6.

® kmh_ms - NetBeans IDE 6.7

File Edt Yiew Navigste Source Refactor Run Debug Team Tools Window Help

4 7 (o8 Debug 7 5 = .

Projects  |iFiles 41 x |:Classes Services T kmh_me.c x| (R e Frogect (76

m The application is run in a terminal.
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Debugging

m Debugger is able to:

m Run the program step by step.
m Create breakpoints.
m Check and set the variable values.

m To create or remove a breakpoint, press Ctrl4F8.
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Debugger

m You can also press on the left margin of the chosen line to set
a breakpoint.

FEEE R e

| b =
| & CERCE E &=p
T dot madneid]
—— conot rleat KNE - 1UUU.J
Liua elue
pictE(“\nCane la velocidad en kiizip SEanbE("\mEste TP
scars ("ir, Evelosidad
Pranct(\mpam: 1o veloesdaz
wRoeidad Ao XW_W L8 = sl (157, fe= T idad) s
Pprintf("\nLa velazicad = BN Y 005
reture | :
. prinef T walocidad . 7 en tosFAmARY, v laridad)
returs (KX U SULLSS!
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Debugger

m Run the debugger with Debug Main Project or Ctrl4F5.

File Edit View Mavigate Source Refactor Run Debug Team Tools Window Help

1 7 AT W
iPro.. @ % |:Files iClasses Services Fkmh_ms.c & Debug Main Project (Cirl+F5)
+ 5 ke _ms BE-8-A%Fare &
int main (void] {
const float KM M = 1000.0:
const float H_S = 3600.0:
float velocidad:

m The program will run until the first breakpoint.
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Debugger: step by step

m Step Over: F8.

@ kmh_ms - NetBeans IDE 6.7
File Edit View Navigate Source Refactor Run Debug Team Tools Window Help

# # 8 ATEH P D0Gapad
iPro.. = |Files iClasses | Services B kmh_ms.c % Step Over (F8)
=@ kmh_ms @ QT FREIFER e H|&

const float KM_K = 1000.0;
const float H S = 3600.0:
float velocidad;

= | printf("\nkEscts pro na velocidad de km/hr a m/s\n"):

m Th program is executed step by step.
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Debugger: variables

m You can manage variables through the variable panel.

: Watches [iVariables @ ;calStack : Breakpoints ; Output

Name Type Value &
kMM const float (2] 1000 R
OHS const Flaat (] 3800 0l

G| < veloadad float

32
@]

kmh_ms (Buid, Debug) M@ 251 |ms
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Debugger: expressions

m We can define expressions as variables. Use Watches panel.

iWatches  Variables © = |: Call Stack.  Breakpoints:  Qutput
Name Type Value @
b nt @ @-
B O« ink )2

Sa int i 7 i

m Add a new expression using New Watch or Ctrl + Shift + F7.
(=

| @) New watch

‘Watch Expression:

Cancal Help
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Debugger: other options

m Continue until the Next Breakpoint: F5.

W NetBeans IDE 6.7
File Edit VWiew Navigate Source Refactor Run Debug Team Tools Window Help

v 71 B el TIETOTTL
iPro.. 4l % iFiles iClasses  |:Services  ||Ecapialic =
#-[E] capitall ‘@ |@‘%5%|{9{pr ¢

m Step into a function: F7.

@ area3 - NetBeans IDE 6.7
File Edit View Navigate Source Refactor Run Debug Team Tools Window Help

HEHES DE bos AT OB - 000 &dd
iPro.. < % :Files :Classes | Services ) areadic =
2@ areas PR-B- a5 Efeh|aeo s s,
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Debugger:

her options

m Finish: Shift 4+ F5.

@ kmh_ms - NetBeans IDE 6.7
File Edit View Navigate Source Refactor Run Debug Team Tools Window Help

Debug 8

0

T > ECOY O &
iServices || brh ms.c |
EL

:Pro.. <4 % |:Files

=[] kmh_ms

i Classes

Finish Debugger Session (Maytsculas +F5)
99 Iyt

const float KM_M = 1000.0;

CEEIE Y



