01 - Lecture - Building a C program using gcc and make

The epoch
- around 1970
- UNI X and K&R C

1989
- ANSI C, SO C89, (€90

1999

- 1 SO C99
- gcc supports alnost all C99

Hel | o, worl d!

#i ncl ude <stdio. h>
int main(int argc, char **argv)

{
printf("%\n", "Hello, world!'");

return O;

}
conpi |l ati on:
- conpile, link, and execute:

gcc hello.c
./ a.out

- conpile:
gcc -c hello.c
or
gcc -g -Wall -c hello.c
- link:
gcc hello.o
or

gcc -g hello.o -0 hello

link nultiple files and library:
gcc -g nyfilel.o nyfile2.0 -1 m-o0 nyprogram

pr eprocessi ng:



- part of conpilation
- process lines that begin with "#
- can be invoked separately with cpp or gcc -E

function definition

return type

- argument i st

- function body

- functions can only be at the top level (file scope)
mai n()

- the only function that a C programw || execute

- other functions can be called from main()

Using nultiple functions

int add(int x, int y);

int main(int argc, char **argv)

-
int sum
sum = add(1, 2);
printf("%\n", sum;
return O;

}

int add(int x, int y)

{
return x +vy;

}

function declaration
- also called a prototype

- a function nust have been seen before it's called
- enables compiler to do type-checking

Using nmultiple files

exanpl e:
- nyadd. h (called a header file):

#i f ndef _MYADD H_
#define _MYADD H_

int add(int x, int y);

#endi f



- nyadd. c:
#i ncl ude "nyadd. h"

int add(int x, int y)
{

}

- main.c:

return x +vy;

#i ncl ude "nyadd. h"

int main(int argc, char **argv)

{
}

preprocessor directives:

- conditional conpilation
#ifdef __unix__
printf("you are cool");
#el se
printf("go away");
#endi f

- file inclusion

#i ncl ude <stdi 0. h>
#i ncl ude "nyadd. h"

- macros
#define Pl 3.14
- just a textual substitution - so be careful!

#define square(x) x * x /1 wrong!

C
- prog.c (source file) ---- [compiler] ----> prog.o (object file)
- multiple object files ---- [linker] ----> executable file
- objects and executabl es are CPU-specific and CS-specific

Java:

- prog.java (source file) ---- javac ----> prog.class (byte code)



- "java" (or java.exe) is the actual executable, which inplenments
the Java Virtual Machine (JVM

- JVMruns a java program by transl ati ng nachi ne-i ndependent byte
code into CPU OS-specific machine instructions on the fly

# This Makefile should be used as a tenplate for future Makefiles.
# It's heavily commented, so hopefully you can understand what each
# line does.

# W' || use gcc for C conpilation and g++ for C++ conpil ation
CC = gcc
CXX = g++

# Let’s | eave a place holder for additional include directories
| NCLUDES =

# Conpil ati on options:
# -g for debugging info and -Wall enables all warnings

CFLAGS
CXXFLAGS

-g -Val | $(1 NCLUDES)
-g -Vl $(1 NCLUDES)

# Li nki ng options:
# -g for debugging info

LDFLAGS = -g

# List the libraries you need to link with in LDLIBS
# For exanple, use "-Inm' for the math library

LDLI BS =

The 1st target gets built when you type "nmake".
It's usually your executable. ("main" in this case.)

Note that we did not specify the linking rule.
Instead, we rely on one of make's inplicit rules:

$(CO) $(LDFLAGS) <all-dependent-.o-files> $(LDLIBS)

Al so note that make assunes that mmi n depends on nmin. o,
so we can omt it if we want to.

HHFHEHFEHFEHFHFHI

mai n: mai n.o nyadd. o

mai n. o depends not only on nmain.c, but also on nyadd. h because
mai n.c includes myadd.h. nain.o will get reconpiled if either
mai n. ¢ or nyadd. h get nodified.

make al ready knows mmin.o depends on mamin.c, so we can omt main.c
in the dependency list if we want to.



make uses the following inplicit rule to conpile a .c file into a
file:

$(CO -c $(CFLAGS) <the-.c-file>

HHFHHFH

mai n. o: main.c nyadd. h
# And nyadd. o depends on nyadd.c and nyadd. h.
nyadd. o: myadd. ¢ nyadd. h

# Al ways provide the "clean" target that rempves internediate files.
# What you renove depend on your choice of coding tools
# (different editors generate different backup files for exanple).
#
# And the "clean" target is not a file name, so we tell mmke that
# it's a "phony" target.
. PHONY: cl ean
cl ean:

rm-f *.o0 a.out core main
# "all" target is useful if your Makefile builds multiple prograns.
# Here we' Il have it first do "clean", and rebuild the main target.
. PHONY: al

all: clean main

.0



