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* Simple Data types and constansts (0_examples.c)

int integer variable;

unsigned int unsigned integer variable;
short int small integer;

long int long_integer;

unsigned short int small unsigned;

#include <stdint.h>

int8 t eight bit integer;
uint8 t unsigned eight bit;
intl6é t sixteen;

uintl6é t unsigned sixteen;

Nl
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* Simple Data types and constansts (0_examples.c)

char character;

float floating point 32bit;
double fp 64bit;

#define CONSTANT 42

#define NAME "jack"

#define DOUBLE (x) ((x)+(x))

N
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* Functions (O_examples : c)

int sum(int a, int b);

int main(void)

{

int d = sum(1, 2);

return 0;

int sum(int a, int b)
{

return a+b;

}

S, A

Nl
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* Simple statements (O_examples : c)

int a, b, c;

a = 33;
a =Db;
a++

++a
a=a+1
a += 1;
b=Db -1;
b -=1;
c =a * b;
c *= 2;
c=c/ 2;
c /=1;
c=aé$% 2;
c %= 2;
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* Simple statements (O_examples : c)

int a, b, c;

a == b;
a !'=b;
a >b;
a > b;
a < b;
a <= b;
la;

a && b;
a || b;
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* Simple statements (O_examples : c)

int a, b, c;

~a;

a=b &7
a &= 7
a=b | c
a |=1;
a= A c
A=7’.
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* Conditions Constructs (0_examples.c)

int condition = 1;
if (condition) {

} else {

}

if (a == 3) {

b=7;
} else {
b =28;

(a==3) ? b=7: b =28;
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* Loop Constructs (0_examples.c)

while (condition) {

}

do {

} while (condition)
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* Loop Constructs (0_examples.c)

while (a < 10) {
b += 3;
}

do {
at++;
c=asé&l;
} while (¢ '= 0);

for (int i=0; i<100; ++i) {
a*: a;

}
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* Compound data types (0_examples.c)

int array[100];
int arrayl[2] = {1, 2};

struct structure {
int a;
uint8 t b;

};

struct struct2 {
uint8 t a : 7;
1
uintlé t b;

}s

S, A

Nl
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* Compound data types (0_examples.c)

union unionl {
int a;
char b;
};
typedef int my type t;

typedef struct structure structure t;

struct structure sl;
structure_t s2;

int e = sl.a;

Nl
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* Pointers (O_examples : c)

int pointed = 4;
int *pointer = &pointed;

int array2[100];

int *p2 array2;
int *p3 = &array2[0];

array2[5];

*(p2 + 5);

structure_t t[10];
structure t *p = &t[3];

int rl = (*p).a;
int r2 = p->a;

S, A

Nl
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* Function pointers (0_examples.c)

int (*funct ptr) (int a, int b);

funct_ptr = sum;
int ¢2 = sum(1l, 2);

int d = funct _ptr(3, 4);
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» Casting: forcing a variable of a type to be of =3
another type

uintlé t a = 300;
uint8 t b = (uint8_t) a;

int int number;

int int number2 = 10;
float float number = 6.34;
float float number2;

char a_char = 'A';

int number = (int) float number;
int number = (int) a_char;
float number2 = (float) int number2;

float number = (float)int_number/(float)int_numberZ;

float number int_number/(float)int_numberZ;
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» Casting: how many "casting"?

uintlé t simple integer = 1234;

char ¢b = '5"';

uint32 t long integer = simple integer;

uint32 t long integer2 = c5;

uint8 t small integer = simple_ integer;

float floatingpoint = (float) simple integer;
int greekpi = (int) 3.14; -

float fp2 = 5.25f;
simple integer = (uintl6_t) f£p2;

S, A

Nt
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» Casting pointers 3

uintlé t pointerl = &simple integer;

uint8 t pointer2 = (uint8 t *) &simple integer;

pointerl++;

pointer2++;

uint8 t small array[4] = {1,2,3,4};

uint32 t reconstructed = *((uint32 t *)small array);

uint8 t bufferl[128];

struct YourComplexStructure csl = *((struct YourComplexStructure ¥*)bufferl);
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» Casting pointers, a little challenge for you... e
/* ... */

uintlé t array[10] = {1, 2, 3, 4, 5, 6, 7, 8, 9, 10};

uintlé t *arr ulé _pt = array;

uint8 t *arr u8 pt = (uint8 t *)arr ulé6 pt;

/* .
et ------=====

arr_u8 pt[4] =°?? = o o o 0 0o 0 0 0o 0 0 O O 0 O O 0 0 O 0 o

memory (MSB) 0 1 0 8 0 9 0
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» Casting pointers, a little challenge for you...
/* ... */
uintlé t array[10] = {1, 2, 3, 4, 5, 6, 7, 8, 9, 10};

uintl6é t *arr ulé pt = array;

uint8 t *arr u8 pt = (uint8 t *)arr ulé6 pt;

/* ... */
wer uts pere | NNMMA I N N N N I I

0x0005

memory (MSB) o 5 9 :

3

arr u8 pt[4] =
0x00

* Let's have a better understanding...



C4uC - C basics

\§

* Pointer arithmetics & casting
1 cell = 1 byte
uint8_t array[32]; © 1 2 3 45 6 7 8 9 ABGCTDEF
array : ) b : b
uint8 t *a = array; c c

uintle t *b = (uintl6 t*)array;

uint32_t *c = (uint32_t*)array; *9x10 .

= =

for (int i=0; i<5; i++) { @ : a=> ox0l, b > 0x02, c > 0xo4

at++, |I
b++;

C++;

’

(R
1

i=4:a—> 0x05, b > 0x0A, ¢ =2 0x14
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e Let's suppose the area of memory which our %
program intend to use is the following 64 byte block:

address | values

ceeeeee....0..1..2..3..4..5..6..7..8..9..a..b..c..d..e..£f.
0x0000 00 00 00 00 OO0 00 OO 00 OO 00 OO0 00 00O 00 00 0O
0x0010 00 00 00 00 OO0 00 OO 00 OO 00 OO0 00 0O 00 00 0O
0x0020 00 00 00 00 OO0 00 OO 00 OO OO0 OO0 00 0O 00 00 0O
0x0030 00 00 00 00 OO0 00 OO 00 OO OO0 OO 00 00O 00 00 0O

 When we declare a (global) variable, the compiler
allocates it inside the memory. Thus, after the
following declarations:

uint8 t arrayl([5] = {8, 9, 10, 11, 16};

uintl6é t *ptrl = NULL;

uint32 t varl = 0x12345678;

uintl6é t array2[6] = {6, 16, 26, 1000, 2048, OxFFFF};
uint8 t *ptr2 = NULL;
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* The block of memory becomes: (suppose 16bit-|%‘@&”
pointers and BIG endian byte order)

address | values

0x0000

0x0010
0x0020
0x0030

..0..1..2..3..4..5..6..7..8..9..a..b..c..d..e..£f.
08 09 0A OB 10 00 00 12 34 56 78 00 06 00 10 0O
1A 03 F8 08 00 FF FF 00 00 00 00 00 00 00 00 OO
00 00 00 00 00 00 00 00 OO0 OO OO0 00 00 00 00 0O
00 00 00 00 00 00 00 00 00 OO 0O 00 00 00 00 0O

By examing how the compiler layed out the
variables, we see that:

The (base) address of array1 is 0x0000 and it occupies 5*1=5 bytes
The address of ptr1 is 0x0005 and it occupies 2 bytes

The address of var1 is 0x0007 and it occupies 4 bytes

The (base) address of array2 is 0x000B and it occupies 6*2=12 bytes
The address of ptr2 is 0x0017 and it occupies 2 bytes
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* Now, we do the following assignments: %ﬁ

ptrl = &array2[2];

ptr2 = &array|[4];

address | values

e e ..0..1..2..3..4..5..6..7..8..9..a..b..c..d..e..£f.
0x0000 08 09 0A OB 10 00 OF 12 34 56 78 00 06 00 10 0O
0x0010 1A 03 F8 08 00 FF FF 00 04 00 00 00 00 00 0O 0O
0x0020 00 00 00 00 OO0 00 OO 00 OO OO0 OO0 00 00O 00 00 0O
0x0030 00 00 00 00 OO0 00 OO 00 OO OO0 OO0 00 0O 00 00 0O

* As you can see, now ptr1 = 0xO00F and ptr2 = 0x0004.

 Now, we use pointer arithmetic to move pointers:

ptrl += 1;
ptr2 -= 2;

Since ptr1 is a pointer to uint16_t (which is long 2 bytes), moving the pointer
one element ahead means adding 2 to its value. In the same manner, since
ptr2 is a pointer to uint8 _t (which is long 1 byte), moving to 2 elements
before means subtracting 2*1 = 2 from its value.
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e So, after the movements: %ﬁ

- ptr1 becomes 0x11 and now has the address of array2[3] (0x3F8, which is
1000 in decimal)

- ptr2 becomes 0x02 and now points to array[2] (9)

address | values

ceeeeeea...0..1..2..3..4..5..6..7..8..9..a..b..c..d..e..£f.
0x0000 08 09 0A OB 10 00 11 12 34 56 78 00 06 00 10 0O
0x0010 1A 03 F8 08 00 FF FF 00 02 00 00 00 OO0 00 0O 0O
0x0020 00 00 00 00 OO0 00 OO 00 OO 00 OO0 00 00 00 00 0O
0x0030 00 00 00 00 OO0 00 OO 00 OO 00 OO0 00 0O 00 00 0O

e Observe that, if we do:

ptr2 = (uint8 t *) ptrl;

* Note: the cast is needed since the types of the two pointer
are diffetent.

However, since the size of a uint8 t* and a uint16_t* is the
same (2 bytes), the casted value is unaltered
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address
0x0000
0x0010

0x0020
0x0030

values

..0..1..2..3..4..5..6..7..8..9..a..b..c..d..e..f.

08 09 O0A OB 10 00 11 12 34 56 78 00 06 00 10 0O
1A 03 F8 08 00 FF FF 00 11 00 OO 00 00 00 0O OO

00 00 00 00 00O 00 00 OO 00 0O OO 00 OO 0O 00 0O
00 00 00 00 00 00 00 00O 00 00O OO 00 OO 00 0O OO

« With ptr2 containing the address 0x11, it points to the first
byte of array2[3].

* By doing the following:

*ptrl++
*++ptr2

OxAAAA;
0x88;
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We have: %ﬁ

address | values

ceeeeee....0..1..2..3..4..5..6..7..8..9..a..b..c..d..e..£f.
0x0000 08 09 0A OB 10 00 13 12 34 56 78 00 06 00 10 0O
0x0010 1A AA 88 08 00 FF FF 00 12 00 00 00 OO0 00 OO OO
0x0020 00 00 00 00 OO0 00 OO 00 OO 00 OO0 00 00 00 00 0O
0x0030 00 00 00 00 OO0 00 OO 00 OO OO0 OO0 00 00O 00 00 0O

As you can notice, ptr2 moves to 0x12 while ptr1 moves to 0x13. This is due
the fact that the increment of a pointer is dependent on the type of the
variable to which it is pointing to.

So

* incrementing a uint8 t pointer or any other 8 bit type, adds 1 to the pointer

* incrementing a uint16_t pointer or any other 16 bit type, adds 2 to the pointer
e incrementing a uint32_t pointer or any other 32 bit type, adds 4 to the pointer
Finally:

* incrementing a pointer to a uint8 _t pointer or any other pointer type, adds *X* to
the pointer, where X is the size of the pointer type in the considered architecture.
In our case it's 2 bytes.



	Diapositiva 1
	Diapositiva 2
	Diapositiva 3
	Diapositiva 4
	Diapositiva 5
	Diapositiva 6
	Diapositiva 7
	Diapositiva 8
	Diapositiva 9
	Diapositiva 10
	Diapositiva 11
	Diapositiva 12
	Diapositiva 13
	Diapositiva 14
	Diapositiva 15
	Diapositiva 16
	Diapositiva 17
	Diapositiva 18
	Diapositiva 19
	Diapositiva 20
	Diapositiva 21
	Diapositiva 22
	Diapositiva 23
	Diapositiva 24
	Diapositiva 25
	Diapositiva 26
	Diapositiva 27

