Intro to C

Part 1



om0 Just the Facts

m C was developed in 1974 in order to write
the UNIX operating system

m C is more "low level” than other high level
languages (good for MCU programming)

m C is supported by compilers for a wide
variety of MCU architectures

m C can do almost anything assembly
language can do

m C is usually easier and faster for writing
code than assembly language




LAY Busting the Myths

The truth shall set you free...

m C is not as portable between architectures
or compilers as everyone claims
= ANSI language features ARE portable
m Processor specific libraries are NOT portable

m Processor specific code (peripherals, 1/0,
interrupts, special features) are NOT portable

mCis NOT as efficient as assembly

m A good assembly programmer can usually do
better than the compiler, no matter what the
optimization level — C WILL use more memory
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e C Runtime Environment

m C Compiler sets up a runtime environment
m Allocates space for stack
m [nitialize stack pointer
m Allocates space for heap

m Copies values from Flash/ROM to variables in
RAM that were declared with initial values

m Clear uninitialized RAM
m Disable all interrupts
m Call main() function (where your code starts)
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Example

Preprocessor
Directives

Function <

— #define PI 3.14159 +—

Fundamentals of C
A Simple C Program

Header File

!

- #Tnclude <stdio.h>

Constant Declaration
(Text Substitution Macro)

/ int main(void)

float radius, area; «— Variable Declarations

//Calculate area of circle «— Comment
radius = 12.0;

area = PI * radius * radius;
printf("Area = %f", area);
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Comments

Definition

Comments are used to document a program's functionality
and to explain what a particular block or line of code does.

Comments are ignored by the compiler, so you can type
anything you want into them.

m Two kinds of comments may be used:
m Block Comment

/* This is a comment */

m Single Line Comment

// This is also a comment



tori Comments

Using Block Comments

m Block comments:
m Begin with /* and end with */
m May span multiple lines

JI’***‘k*****************‘k***'l'**‘k***************************

* Program: hello.c

* Author: R. Ostapiuk
Fdeddekkde ek dkokkkdedkk sk dkk ok dok ko k ko ko kk ok ok ko k ko ko kk

#include <stdio.h>

/* Function: main() */
int main{void)

{

printf (“*Hello, world!\n”); /* Display “Helloc, world!” */
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Uerv Comments
Using Single Line Comments
m Single line comments:
m Begin with // and run to the end of the line
m May not span multiple lines

/l

// Program: hello.c

J// Buthor: R. Ostapiuk
l/
#include <stdio.h>

// Function: main/()
int main (veid)

{

printf (“Helle, world!\n"):; // Display "“Hello, worldl”
}




Variable and data types



=M  Variables and Data Types
A Simple C Program

Example

#include <stdio.h>
#define PI 3.14159

—1int main(void)
Data

Types

float radius, area; «— Variable Declarations

//Calculate area of circle

radius = 12.0;

area = PI * radius * radiusiw variables
printf("Area = %f", area) ;«— inuse
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Variables

m Variable declarations
consist of a unique & DataMemory (RAM)
identifier (name)...

int warp factor; 41

char first letter; ~ A

float lEHgth; { 5.74532370373175

x 104
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Variables

® ...and a data type
m Determines size 15 Data Memory (RAM) a

m Determines how values
are interpreted

int warp factor; 41

char first letter; . A

. 5.74532370373175
float length; < 1048
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et Identifiers

m Valid characters in identifiers:

Identifie

First '::h.arac:terJ — Remaining Characters
“ "(underscore) ‘ "(underscore)
‘A’ to ‘Z’ ‘A’ to ‘Z’

‘a’ to ‘'z’ ‘a’ to ‘2’

‘0’ to ‘Y’

m Case sensitive!
m Only first 31 characters significant”
















Operators















Expressions









Statements


















Control Constructs
















































