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I Crash Course

#1inc lude
#define MAGIC_NUM 5



I Crash Course

void sayHello(int helloNum) {
printf( %d\n'', helloNum);
I



I Crash Course

int main(void) {
int result = 1 + MAGIC_NUM;
sayHello(result);
return 0;

}



I Pointers

OXFFOO: a = 1234
int a = 1234: // (1)

(1)



I Pointers

OxXFFOO: a = 1234 >
OxFFO4: b = OXFFOO

int xb = &a; // (2)

(2)



I Pointers

OXFFOO: a = 9876 >
OxFFO4: b = OXFFOO

xb = 9876; // (3)

(3)



I Casting

OxFFOOO000: X = 0x12345678

uint64_t x = 0x12345678;

(1)



I Casting

uint8_t *xy = (uint8_t x) x;

OxFFOOO000:
OxFFOBO004:

Ux12345678:

Y

Ox12345678
Ux12345678
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I Casting

uint8_t z = xy;

OxFFOOO000:
OxFFOBO004:
OxFFOBO008:

Ux12345678:

Ox12345678
= Ux12345678
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I Double Pointers

int a = 1234;

OxFFOOO000:

a = 1234

(1)
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I Double Pointers

OxFFOOO000: a = 1234
OxFFOBO004: b = OxFFO0O00O >

int xb = &a:

(2)
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I Double Pointers

OxFFOOO000: a = 1234
OxFFOBO004: b = OxFFO0O00O

OxFFOBO008: c = OxFFBOOOO4 >

int xkc = &b;

(3)
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I Arrays

int al2];

OxFFOOO000:
OxFFOBO004:

alo]
a[1]

?2?

2?7

(1)
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alo]
al1]

[ )

OxFFOOO000:
OxXFFOBO004:

alo]
a[1]

(2)
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Arrays

OxFFOO0000: alo] =
OxFFO00004: a[l] =
printf( sd\n", al[0]);
printf( %d\n"', alll);
printf( sd\n", x(a));
printf( sd\n", x(a + 1));

(3)

The first element of a is: 0
The second element of a is: 1
The first element of a is: O
The second element of a is: 1

V V V V



WARNING

Pointer arithemetic operation under the hood
In a[1] and x(a + 1), the value 1 does not mean 1 byte. Instead it means 1 element.

For example, if ptr points to address exrree, then which address does ptr+1 point to? The answer is not exFre1. Instead it should be oxFree +
sizeof(int) = OxFFe4, as the size of an int is 4 bytes. Under the hood, the compiler is doing the pointer arithemetic computation for us by converting
the 1 to 4 bytes based on the pointer type.

HINT
Cheatsheet for Pointer size and Data Size

- int: 4 bytes
char: 1 byte
uint64_t means 64-bit unsigned integer: 8 bytes.

a pointer (int *, char *, void x): depends on your machine. On a 64-bit machine, no matter what data type it points to, a pointer is 64 bits, i.e., 8
bytes.

If you incur a new data type and want to find out its size, you can printf("the size is: %lu\n", sizeof(x)) where x is the variable with the data type that
you want to query about. Note that, when you cast a pointer, the address this pointer points to does not change, but the size may change, and the
meaning of the associated arithemetic operation will also change.
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Strings

OxFFOOO000: string[0] = ‘H’
OxFFOOBO01: string[1] = ‘i’
void . () { .
dmrsfmng%]: '%9m , string); OxXFFOOO002: string[2] = ‘1
// Print it character-by-character OxXFFOO0003: stPing[3] - ¢\0)
int i = 0;
while(string[i] !'= "\0@') {
; ( %d %c\n", i, stringl[il); OxXFFO00004: string[4] = ??
i++;
¥

y OxFFOBOO0S: string[5] = ??



malloc()

void example_method() {
int xarray = malloc(2xsizeof(int));
if (array == NULL) {

printf( \n");
return -1;

¥

arrayl[0] = 1;

arrayl[1] = 2;

free(array);



std::map (C+)

std: :map<uint64_t, uint64_t> cpp_map;
uint64_t key = OxDEAD;
uint64_t value = OxBEEF;

// Add or modify a key-value pair
cpp_mapl[key]l = value;

// Retrieve a value for a key
uint64_t key2 = 0OxBAAD;
uint64_t value2 = cpp_map[key2]
if (value2 == 0){

assert( \n"");
¥
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Conclusion

e Here are some C resources to explore on your own.

e Learn Cin Y Minutes: https://learnxinyminutes.com/c/

e The C Programming Language (K&R)

o Style: https://www.kernel.org/doc/Documentation/process/
coding-style.rst
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