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Innehall

« Structs, pekare till structs, arrayer av structs
« Portaddressering med structar

* Funtionspekare

« Structar med funktionspekare
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FOrra C lektionen

 Pekare

« Absolut addresering (portar)

« typedef, volatile, #define

« Arrays av pekare, arrays av arrays



CHALMERS

UNIVERSITY OF TECHNOLOGY

Struct — Komposit datatyp

int main()
I typedef struct
Define monter®
int monstere@_health = 5; in
int monster@_strength = 4; in
int monster® dexterity = 3;
int monster@_intelligence = 53

int monster® _weapon = 2;

f Define monter@
AttackMonster( monster® health, monsterd strength, Monster monster@ = { 5, 4, 3, 5, 2 |;
monster® dexterity, monster® _intelligence, AttackMonster( monstere );

monsterd weapon,



C Struct vs Java Class

« En Java class kan ocksa anvandas for att sétta ihop en komposit typ
« Dar slutar likheterna.

* C struct:
* Inga metoder (menster-attack())
* Inga arv

* Inga privata / publica variabler
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Deklaration av struct

ealthng
int strength; int strength; int strength;

¥ ; player_1, player_2; } player_1, player_2;

struct Player player_ 1, player_2; player_1.health = 1; player_1.health = 1;
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Deklaration av struct

int main() int main()
struct Player typedef struct
int health; int health;

int strength; int strength;

b } Player;

struct Player player 1, player 2; layer player_1, player_2;
playerl.health = 1; player_1.health = 1;
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Assignment till struct

int main()

{ int main() int main(}
typedef struct { {

typedef struct typedef struct

int strength; =e
1 Playe
'1GJ:" pLayer_1;
player_1.health = 1; Plaver plaver = f1. 21 Player player_1 = {.strength = 2, .health = 1};
ayer player_1 y 213
e et ranot T 4 4 — 4
_1GJ: _1 5trengt = £} -
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Structar med structar 1I...

typedef struct { float =, y; } Position;
typedef struct
1

int healt

ctranoth -
STrengt

3 ¥
Position pos;
} Player;
int main()
{

Initialize player

Player player_1
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Pekare till struct

typedef struct

int health, strength; int health, strength;
Player; Player;
void KillPlayer(Player * player) void KillPlayer(Player * player
{ 1
layer).st = B; player-»strength = 8;
a3 player->health = @;
int main() int main()

f Initialize player // Initialize player
r1=41, 2 }; T )
! ’ Player player 1 = { 1, 2 };

m

Player play
f Kill Player

KillPlayer(&player 1); Kill Play
e
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Arrays of structs

typedef struct {
char* name
float cred
} Student;

e s
[
i

Student students[] = {{"Per", 2e0.&f}, {"Tor", 28@.0f}, {"ULf", 20.8f}};

printf{"%s, %s, %s\n", students[@].name, students[1l].name, students[2].name);
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Port addressing med structs

Doomsday Device Port Specification

Offset 3130292827 2625242322212019181716151413 121110 9 8 7 6 5 4 3 2 1 0
0 STATUS

ROCKET1 | ROCKET2 | reserved

T

#define DDD_PORT_BASE BxAR0210a

#define DDD_PORT_STATUS ((volatile unsigned int *) (DDD_PORT_BASE))
#define DDD_PORT_ROCKET1 ((wvolatile unsigned char *) (DDD_PORT_BASE+@x7))
#define DDD_PORT_ROCKET2Z ((volatile unsigned char *) (DDD_PORT_BASE+@xE))

int mainf()

{

f Arm fTirst rocket

*DDD_PORT_ROCKET1 = @x33;
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Port addressing med structs

Doomsday Device Port Specification

Offset 3130292827 2625242322212019181716151413 121110 9 8 7 6 5 4 3 2 1 0
0 STATUS

ROCKET1 | ROCKET2 reserved

T

typedef struct {
unsigned int status;
unsigned short unused;
unsigned char rocket2;
unsigned char rocketl;

1 DDD;

int main()

{

DDD * doomsday_dewv

f Arm first rocket
1
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Portaddressering med structs (riktigt exempel)

typedef struct tag usart

{

volatile
volatile
volatile
volatile
volatile
volatile
volatile
volatile
volatile
volatile
volatile
volatile
volatile

} USART;
#define USART1 ((USART *) 0x40011000)

TIEIrEUZY

unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned

short
short
short
short
short
short
short
short
short
short
short
short
short

sr;
Unusedo;
dr;
Unusedl;
brr;
Unused2;
crl;
Unused3;
cr2;
Unused4;
cr3;
Unused5;
gtpr;

Example:

while (( (*USART).sr & 0x80) ==
;5 // wait until it is ok to

(*USART1).dr = (unsigned short) 'a’;

Or with the arrow notation:
while (( USART->sr & 0x80)==0)

; // wait until it is ok to

USART1->dr = (unsigned short) 'a’;

USART
Universal synchronous asynchronous receiver transmitter
USART1: 0x40011000
USART2: 0x40004400
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Funktionspekare!

typedef struct TreeNode t
!
char * name;
int active;
struct TreeNode_t * right;

struct TreeNode_t * left;

} TreeNode;

* DD A LOT OF 5
* AND, FOR EVERY LEA

0 A LOT OF 5TUFF TO FIND THE LEAF NODES
E

* AND, FOR EVERY LEA
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Funktionspekare!

typedef struct TreeNode_t void RenameLeafMode(TreeNode * leaf node
¢ {
char * name; leaf node-rname = "New Mame";
int active; . -
struct TreeNode t * right; I
struct TreeNode_t * left;
reeNode; void DeactivateleafNode(TreeNode * leaf node)

{

typedef woid (*LeafNodeFunction)(TreeMode *};
void ProcessLeafMNodes(TreeNode * root, LeafModeFunction 1lnf)
1

DO A LOT OF STUFF TO FIND THE LEAF NO

L
m
LA

-

AND, FOR EVERY LEAF NODE: TreeNode * root =
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Funktionspekare!

vold f(int x)

i

4T FENgEE W e
printf{"&1", x);

int main()
1
volid (*fp)(int) = T;

Cem 3% .
TPLZ);
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#include <stdio.h>
#include <stdlib.h>

typedef struct { int health; } Player;

typedef void (*AttackFunction)(Player *);
typedef struct {

char * name;

AttackFunction attack;

} Monster;

void EvilAttack(Player * player) {
player->health -= 18;
printf{"Evil Monster Attacks! Health = ¥i\n",
rer-rhealth);

play

void Friendlyattack(Player * player) {

player->health += 1;

printf{"Friendly monster hugs you! Health = #i\wn",

player->health};

const imt NUM_MOP

Monster mons | MONSTERS];

for(int i=0;

if(rand()}¥%5 == 8) { //

monsters[i].name = "Evil Monster"™;
monsters[i].attack = EvilAttack;

Create evil monster

else { // Create friendly monster
i].name = "Friendly Monster™;

i].attack = FriendlyAttack;

Player player = {.health = 1@a@e};

int current_monster = @;

while(player.health > 8) {
monsters[current_monster].attack(&player);
current_monster = {current_monst

¥

printf{"0h no! You died.'wn")};



