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Structures in C

Defining a struct:

struct orchard st { my orchard:

|

char name]

};

Using a struct:

struct orchard st my orchard;

Does this work?

orchard st my orchard;

In memory:

name:

Ox?27?

Ox?27?

Ox?27?

Ox?27?

Ox?2°7?

Ox7?°7?

Ox?2°7?

Ox?2°7?

Ox?27?

Ox?27?

Ox?27?

Ox?27?

Ox?2°7?

Ox7?°7?

Ox?2°7?

Ox?2°7?

Ox?27?

Ox?27?

Ox?27?

Ox?27?




Structures in C

Defining a struct:

struct orchard st {

char namel[20];

};

Using typedef to create type name aliases:

typedef struct orchard st Orchard, *OrchardPtr;

Now:

Orchard x; , , struct orchard st x;
is equivalent to: —
OrchardPtr vy; struct orchard st *y;



Structures in C

Combining structure definition with typedef:

typedef struct orchard st {
char namel[”20];
} Orchard, *OrchardPtr;



Structures are passed by value

vold func(Orchard x) {

x.namel[0] = 'B';

my orchard:

int main(int argc, char *argvl[]) {

Orchard my orchard;
strcpy (my orchard.name,
func (my orchard);
return 0;

"AH) ;

4

Stack frame of main:

name:

Ox7?2°7?

Ox?°?

Ox?2°7?

Ox?2°7?

Ox?27?

Ox?27?

Ox?27?

Ox?27?

Ox7?2°7?

Ox?°?

Ox?2°7?

Ox?2°7?

Ox?27?

Ox?27?

Ox?27?

Ox?27?

Ox?2°7?

Ox?7?

Ox?2°7?

Ox?2°7?




Structures are passed by value

vold func(Orchard x) {

x.name[0] = "B"; my orchard:

int main(int argc, char *argv[]) {
Orchard my orchard;

strcpy(my orchard.name, "A");
func (my orchard); ,‘

return ;

Stack frame of main:

name:

\AI

0x00

Ox?2°7?

Ox?2°7?

Ox?27?

Ox?27?

Ox?27?

Ox?27?

Ox7?2°7?

Ox?°7?

Ox?2°7?

Ox?2°7?

Ox?27?

Ox?27?

Ox?27?

Ox?27?

Ox?2°7?

Ox?7?

Ox?2°7?

Ox?2°7?




Structures are passed by value

vold func(Orchard x) {
VB';

x.name[0] my orchard:

int main(int argc, char *argvl[]) {

X3
Orchard my orchard;

strcpy(my orchard.name, "A");
func (my orchard);

return ;

Stack frame of main:

name:

\AI

0x00

Ox?2°7?

Ox?2°7?

Stack frame of func:

Ox?27?

name :

\AI

0x00

Ox?27?

Ox7?°?

Ox?27?

Ox?27?

Ox?27?

Ox?27?

Ox?27?

Ox?27?

Ox?27?

Ox?27?

Ox?27?

Ox?27?

Ox?27?

Ox?27?

Ox7?°?

Ox?2°7?

Ox?2°7?

Ox?27?




Structures are passed by value

vold func(Orchard x) {

x.namel[0] = 'B';

int main(int argc,
Orchard my orchard;
strcpy (my orchard.name,
func (my orchard);
return 0;

my orchard:

char *argv[]) {

"A") ;

X

Stack frame of main:

name:

\AI

0x00

Ox?2°7?

Ox?2°7?

Stack frame of func:

Ox?27?

name :

\BI

0x00

Ox?27?

Ox7?°?

Ox?27?

Ox?27?

Ox?27?

Ox?27?

Ox?27?

Ox?27?

Ox?27?

Ox?27?

Ox?27?

Ox?27?

Ox?27?

Ox?27?

Ox7?°?

Ox?2°7?

Ox?2°7?

Ox?27?




Structures are passed by value

vold func(Orchard x) {

x.name[0] = "B"; my orchard:

int main(int argc, char *argv[]) {
Orchard my orchard;
strcpy(my orchard.name, "A");
func(my_orc@ard);

return ;

Stack frame of main:

name:

\AI

0x00

Ox?2°7?

Ox?2°7?

Ox?27?

Ox?27?

Ox?27?

Ox?27?

Ox7?2°7?

Ox?°?

Ox?2°7?

Ox?2°7?

Ox?27?

Ox?27?

Ox?27?

Ox?27?

Ox?2°7?

Ox?7?

Ox?2°7?

Ox?2°7?




Worksheet Problem 1

Example usage:

typedef struct orchard st { a Fruit object:

char namel[20];
} Orchard, *OrchardPtr;

origin:

welight: | 2.0

volume: | b

typedef struct fruit st {

OrchardPtr origin; an Orchard object:

double weight;

. name:
int volume;

} Fruit, *FruitPtr; Angry Orchards




Worksheet Problem 1

main:

bt: | name:| 2222727272727

apple: | origin:| 2?7
welght: | 27?27
volume: | 2727

applePtr:| 22?2




Worksheet Problem 1

bt:

apple:

applePtr:

Orchard

main:
name:| Apple
origin:| 77?7
welght: | 27?27
volume: | 2727
2707




Worksheet Problem 1

bt:

apple:

applePtr:

main:

name:| Apple

Orchard

origin:| 77?7

welght: | 27?27

volume: | 2°2°?




Worksheet Problem 1

bt:

apple:

applePtr:

main:

name:| Apple Orchard

origin:
welght:
volume:

227

227




Worksheet Problem 1

bt:

apple:

applePtr:

main:

origin:
welght:|10.5
volume: | 277

name:| Apple Orchard




Worksheet Problem 1

bt:

apple:

applePtr:

main:

origin:
welght:|10.5
volume: | 33

name:| Apple Orchard




Worksheet Problem 1

bt:

apple:

applePtr:

main:

origin:
welght:|20.5
volume: | 33

name:| Apple Orchard




1. 20.5, 33, Apple Orchard

Worksheet Problem 1

main:

bt: | name:| Apple Orchard
apple: origin:____w--"'——::>

welght:|20.5
volume: | 33

applePtr:




1. 20.5, 33, Apple Orchard

Worksheet Problem 1

main:

eatFruit:

bt: | name:| Apple Orchard

origin:
welght: | 20.5
volume: | 33

apple:g origin:
welght:|20.5
volume: | 33

applePtr:




1. 20.5, 33, Apple Orchard

Worksheet Problem 1

main:

eatFruit:

bt: | name:| Apple Orchard

origin:
welght: [20.0
volume: | 33

apple:g origin:
welght:|20.5
volume: | 33

applePtr:




1. 20.5, 33, Apple Orchard

Worksheet Problem 1

main:

eatFruit:

bt: | name:| Apple Orchard

origin:
welght: [20.0
volume: | 23

apple:g origin:
welght:|20.5
volume: | 33

applePtr:




1. 20.5, 33, Apple Orchard

Worksheet Problem 1

main:

eatFruit:

bt:| name:| Eaten Fruilit Orchard

origin:
welght: [20.0
volume: | 23

apple:g origin:
welght:|20.5
volume: | 33

applePtr:




1. 20.5, 33, Apple Orchard

Worksheet Problem 1

main:

bt:| name:| Faten Fruilit Orchard
apple: Origin: —'_J

welght:|20.5
volume: | 33

applePtr:




1. 20.5, 33, Apple Orchard

Worksheet Problem 1

main:

bt:| name:| Faten Fruilit Orchard
apple: Origin: —'_J

welght:|20.5
volume: | 23

applePtr:




1. 20.5, 33, Apple Orchard
WorkSheet Problem 1 2. 20.5, 23, Eaten Fruit Orchard

main:

bt:| name:| Faten Fruilit Orchard
apple: Origin: —'_J

welight: |20.5
volume: | 23

applePtr:




1. 20.5, 33, Apple Orchard
WorkSheet Problem 1 2. 20.5, 23, Eaten Fruit Orchard

main: growFruit:

fruitPtr:

bt:| name:| Faten Fruilit Orchard :
apple: O]figiﬂ: <__/

welight: |20.5
volume: | 23

applePtr:




1. 20.5, 33, Apple Orchard
WorkSheet Problem 1 2. 20.5, 23, Eaten Fruit Orchard

main: growFruit:

fruitPtr:

bt:| name:| Faten Fruilit Orchard :
apple: Origin: ¢___/

welight: | 333.0
volume: | 23

applePtr:




1. 20.5, 33, Apple Orchard
WorkSheet Problem 1 2. 20.5, 23, Eaten Fruit Orchard

main: growFruit:

fruitPtr:

bt:| name:| Faten Fruilit Orchard :
apple: Origin: ¢___/

welight: | 333.0
volume: | 30

applePtr:




1. 20.5, 33, Apple Orchard
WorkSheet Problem 1 2. 20.5, 23, Eaten Fruit Orchard

main:

bt:| name:| Faten Fruilit Orchard
apple: Origin: —FJ

welight: | 333.0
volume: | 30

applePtr:




1. 20.5, 33, Apple Orchard
Worksheet Problem 1 2- 20.5, 23, faten Fruit Orchard
3.

333.0, 30, Eaten Fruit Orchard

main:

bt:| name:| Faten Fruilit Orchard
apple: Origin: —FJ

welght: |333.0
volume: | 30

applePtr:




1. 20.5, 33, Apple Orchard
Worksheet Problem 1 2- 20.5, 23, faten Fruit Orchard
3.

333.0, 30, Eaten Fruit Orchard

main: :
exchangeFruit:

bt: | name:| Eaten Fruit Orchard FruitPtrPLy .
apple:ig origin: banana:

welght: |333.0
volume: | 30

applePtr:




1. 20.5, 33, Apple Orchard
Worksheet Problem 1 2- 20.5, 23, faten Fruit Orchard
3.

333.0, 30, Eaten Fruit Orchard

main: :
exchangeFruit:

bt: | name:| Eaten Fruit Orchard FruitPtrPLy .
apple:ig origin: banana:

welght: |333.0
volume: | 30

applePtr:

heap:

origin:| 77?7
welght:| 27?27
volume: | 2727




1. 20.5, 33, Apple Orchard
Worksheet Problem 1 2- 20.5, 23, faten Fruit Orchard
3.

333.0, 30, Eaten Fruit Orchard

main: :
exchangeFruit:

bt: | name:| Eaten Fruit Orchard FruitPtrPLy .
apple:ig origin: banana:

welght: |333.0
volume: | 30

applePtr:

heap:

origin:| 77?7
welght:| 27?27
volume: | 2727




1. 20.5, 33, Apple Orchard
Worksheet Problem 1 2- 20.5, 23, faten Fruit Orchard
3.

333.0, 30, Eaten Fruit Orchard

main: exchangeFruit:

bt: | name:| Eaten Fruit Orchard FruitPtrPLy .
apple:ig origin: banana:

welght: |333.0
volume: | 30

applePtr:

heap:

origin:| 77?7
welght: [ 50.0
volume: | 2727




1. 20.5, 33, Apple Orchard
Worksheet Problem 1 2- 20.5, 23, faten Fruit Orchard
3.

333.0, 30, Eaten Fruit Orchard

main: exchangeFruit:

bt: | name:| Eaten Fruit Orchard FruitPtrPLy .
apple:ig origin: banana:

welght: |333.0
volume: | 30

applePtr:

heap:

origin:| 77?7
welght: | 50.0
volume: | 12




1. 20.5, 33, Apple Orchard
Worksheet Problem 1 2- 20.5, 23, faten Fruit Orchard
3.

333.0, 30, Eaten Fruit Orchard

main: exchangeFruit:

bt: | name:| Eaten Fruit Orchard FruitPtrPLy .
apple:ig origin: banana:

welght: |333.0
volume: | 30

applePbPtr:

heap:

origin:| 77?7
welght: | 50.0
volume: | 12 name:| ??7?7?27?272727°




1. 20.5, 33, Apple Orchard
Worksheet Problem 1 2- 20.5, 23, faten Fruit Orchard
3.

333.0, 30, Eaten Fruit Orchard

main: :
exchangeFruit:

bt: | name:| Eaten Fruit Orchard FruitPtrPLy .
apple:ig origin: banana:

welght: |333.0
volume: | 30

applePtr:

heap:

origin:_____F————-__i\‘
welght: | 50.0

volume:| 12 name:| 22?27?2727 7?272°7




1. 20.5, 33, Apple Orchard
Worksheet Problem 1 2- 20.5, 23, faten Fruit Orchard
3.

333.0, 30, Eaten Fruit Orchard

main: exchangeFruit:

bt: | name:| Eaten Fruit Orchard FruitPtrPLy .
apple:ig origin: banana:

welght: |333.0
volume: | 30

applePbPtr:

heap:

origin:____W-————-_—___i\‘
welght: | 50.0

volume: | 12 name:| Banana Orchard




1. 20.5, 33, Apple Orchard
Worksheet Problem 1 2- 20.5, 23, faten Fruit Orchard
3.

333.0, 30, Eaten Fruit Orchard

main: exchangeFruit:

bt: | name:| Eaten Fruit Orchard FruitPtrPLy .
apple: | origin: banana:

welght: |333.0
volume: | 30

applePbPtr:

heap:

\* Origin: —F\
welght: | 50.0

volume: | 12 name:| Banana Orchard




1. 20.5, 33, Apple Orchard
Worksheet Problem 1 2- 20.5, 23, faten Fruit Orchard
3.

333.0, 30, Eaten Fruit Orchard

main:

bt:| name:| Faten Fruilit Orchard
apple: Origin: —FJ

welght: |333.0
volume: | 30

applePtr:

heap:

\* Origin: —F\
welght: | 50.0

volume: | 12 name:| Banana Orchard




Worksheet Problem 1

main:

333.0,

'waI—‘

bt: | name:

apple: | origin

welght:
volume:

Faten Fruit Orchard

333.0
30

applePtr:

volume: | 12

20.5, 33,
20.5, 23,
30,
50.0, 12,

Apple Orchard
Eaten Fruit Orchard

Faten Fruit Orchard

Banana Orchard

heap:
\* Origin: —F\
welght: | 50.0

name:

Ranana Orchard




1. 20.5, 33, Apple Orchard
2. 20.5, 23, Eaten Fruit Orchard
WorkSheet PrOblem 1 3. 333.0, 30, Eaten Fruit Orchard
main: 4, 50.0, 12, Banana Orchard
bt: | name:| Eaten Fruilit Orchard
apple: Origin: —FJ
welght: |333.0
volume: | 30
applePtr:
heap:
welght: | 50.0

volume:

12 (Dangling!)




20.5, 33, Apple Orchard

20.5, 23, Eaten Fruit Orchard
333.0, 30, Eaten Fruit Orchard
50.0, 12, Banana Orchard

Worksheet Problem 1

main:

bt:| name:| Faten Fruilit Orchard
apple: Origin: —FJ

welght: |333.0
volume: | 30

\» (Dangling!)

'bu)Nl—‘

applePtr:




