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malloc(or calloc) free
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int main(void)
{
unsigned char a[3];

a[0] = 3;
  a[1] = 4;
a[2] = 5;

return 0;
}

int main(void)
{
unsigned char *a;

a = malloc(sizeof(unsigned char) * 3);
a[0] = 3;
a[1] = 4;
a[2] = 5;
free(a);

return 0;
}

3 unsigned char

malloc free

6

int main(void)
{
unsigned char *a;

10 1byte

10 11 12 13 14 15

? ? ? ? ? ?

unsigned char *a

unsigned char*
1

malloc free
malloc

7

int main(void)
{
unsigned char *a;
a = malloc(sizeof(unsigned char) * 3);

malloc

10 11 12 13 14 15

12 ? ? ? ? ?

unsigned char *a

malloc free
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int main(void)
{
unsigned char *a;
a = malloc(sizeof(unsigned char) * 3);
a[0] = 3; // *(a + 0) = 3; OK
a[1] = 4; // *(a + 1) = 4; OK
a[2] = 5; // *(a + 2) = 5; OK

malloc

10 11 12 13 14 15

12 ? 3 4 5 ?

unsigned char *a



malloc free
free
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int main(void)
{
unsigned char *a;
a = malloc(sizeof(unsigned char) * 3);
a[0] = 3; // *(a + 0) = 3; OK
a[1] = 4; // *(a + 1) = 4; OK
a[2] = 5; // *(a + 2) = 5; OK
free(a);

free

10 11 12 13 14 15

12 ? 3 4 5 ?

unsigned char *a

pBuffer

pBuffer
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img01.ppm 49152
256 192 PIXEL

typedef struct {
unsigned char r;
unsigned char g;
unsigned char b;

} PIXEL;

typedef struct {
int xsize;
int ysize;
int level;
PIXEL pBuffer[49152];

} IMAGE;

1/7 PIXEL
IMAGE

11

pBuffer[49152]

2/7 PIXEL
iioMallocImageBuffer

12



3/7 PIXEL
iioFreeImageBuffer
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int iioLoadFile(IMAGE* pImage, char* fname)
{
   .....
/* */

/* */
iioMallocImageBuffer(pImage);

/* */
fread (...);
.....

}

4/7 PIXEL
iioLoadFile
iioMallocImageBuffer

14
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5/7 PIXEL
ipCopy p_out_image
iioMallocImageBuffer

15

6/7 PIXEL
main IMAGE
iioFreeImageBuffer

_CrtDumpMemoryLeaks

16



7/7 PIXEL

img02.ppm

fread fwrite ipCopy

xsize ysize
17

: 15

18

19

pImage pBuffer
xsize, ysize

iioMallocImageBuffer

iioFreeImageBuffer

20

pImage->pBuffer = malloc(sizeof(PIXEL) * pImage->xsize * pImage->ysize);

free(pImage->pBuffer);



1
256x192

3 4 r 100
1

21

int main(void)
{
    .....

pImage->pBuffer[515].r = 100;

    .....
return 0;

}
IMAGE pBuffer

1

2 1
3 4

516

2

0

22

int main(void)
{
    .....

pImage->pBuffer[2][3].r = 100;

    .....
return 0;

}
IMAGE
2

2

1

1
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10 1byte

40 41 42 43 44 45 46 .....

? ? ? ? ? ? ? .....

0 1 2 3 ...

24 25 26 ..... ..... ..... .....

40 ? ? ..... ..... ..... .....

sizeof(PIXEL) * xsize * ysize

PIXEL* pBuffer

2
1

24

40 41 42 43 44 45 46 .....

? ? ? ? ? ? ? .....

0 1 2 3 ...

50 51 52 53 54 55 56 .....

? ? ? ? ? ? ? .....

24 25 26 ..... ..... ..... .....

40 50 60 ..... ..... ..... .....

60 61 62 63 64 65 66 .....

? ? ? ? ? ? ? .....

ysize

sizeof(PIXEL) * xsize

PIXEL* pBuffer



2
pBuffer[2] 3

25

40 41 42 43 44 45 46 .....

? ? ? ? ? ? ? .....

0 1 2 3 ...

50 51 52 53 54 55 56 .....

? ? ? ? ? ? ? .....

24 25 26 ..... ..... ..... .....

40 50 60 ..... ..... ..... .....

60 61 62 63 64 65 66 .....

? ? ? ? ? ? ? .....

ysize

sizeof(PIXEL) * xsize

PIXEL* pBuffer

pBuffer[2]

2
pBuffer[2] 3
pBuffer[2][1] 3 2

26

40 41 42 43 44 45 46 .....

? ? ? ? ? ? ? .....

0 1 2 3 ...

50 51 52 53 54 55 56 .....

? ? ? ? ? ? ? .....

24 25 26 ..... ..... ..... .....

40 50 60 ..... ..... ..... .....

60 61 62 63 64 65 66 .....

? ? ? ? ? ? ? .....

ysize

sizeof(PIXEL) * xsize

PIXEL* pBuffer

pBuffer[2][1]

3 PIXEL
+1

27

40 41 42 43 44 45 46 .....

? ? ? ? ? ? ? .....

0 1 2 3 ...

50 51 52 53 54 55 56 .....

? ? ? ? ? ? ? .....

24 25 26 ..... ..... ..... .....

40 50 60 ..... ..... ..... .....

60 61 62 63 64 65 66 .....

? ? ? ? ? ? ? .....

sizeof(PIXEL) * xsize

PIXEL* pBuffer

pBuffer[2][0] pBuffer[2][1]

sizeof(PIXEL) 3

28



ysize
PIXEL*

29

40 41 42 43 44 45 46 .....

? ? ? ? ? ? ? .....

0 1 2 3 ...

50 51 52 53 54 55 56 .....

? ? ? ? ? ? ? .....

24 25 26 ..... ..... ..... .....

40 50 60 ..... ..... ..... .....

PIXEL*

60 61 62 63 64 65 66 .....

? ? ? ? ? ? ? .....

PIXEL* malloc
PIXEL**

30

0 1 2 3 ...

24 25 26 ..... ..... ..... .....

? ? ? ..... ..... ..... .....

PIXEL*

... 12 .....

... 24 .....

PIXEL**
pImage->pBuffer

pBuffer
PIXEL PIXEL*
PIXEL* PIXEL**

31

typedef struct {
unsigned char r;
unsigned char g;
unsigned char b;

} PIXEL;

typedef struct {
int xsize;
int ysize;
int level;
PIXEL *pBuffer;

} IMAGE;

typedef struct {
unsigned char r;
unsigned char g;
unsigned char b;

} PIXEL;

typedef struct {
int xsize;
int ysize;
int level;
PIXEL **pBuffer;

} IMAGE;

PIXEL *, PIXEL **
PIXEL* PPIXEL
PIXEL **pBuffer PPIXEL *pBuffer

32

typedef struct {
unsigned char r;
unsigned char g;
unsigned char b;

} PIXEL;

typedef struct {
int xsize;
int ysize;
int level;
PIXEL **pBuffer;

} IMAGE;

typedef struct {
unsigned char r;
unsigned char g;
unsigned char b;

} PIXEL, *PPIXEL;

typedef struct {
int xsize;
int ysize;
int level;
PPIXEL *pBuffer;

} IMAGE;



IMAGE
pImage->pBuffer
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... 12 .....

... ? .....

PIXEL**
pImage->pBuffer

0 1 2 3 ...

typedef struct {
int xsize;
int ysize;
int level;
PIXEL **pBuffer; 

} IMAGE;
...

int main(int argc, char* argv[])
{
IMAGE in_image_data, out_image_data;

ysize malloc
pBuffer

34

24 25 26 27 28 29 .....

? ? ? ? ? ? .....

... 12 .....

... 24 .....

PIXEL**
pImage->pBuffer

sizeof(PIXEL*) *
ysize

0 1 2 3 ...

xsize PIXEL malloc
pImage->pBuffer[0]

35

40 41 42 43 44 45 46 .....

? ? ? ? ? ? ? .....

24 25 26 27 28 29 .....

40 ? ? ? ? ? .....

... 12 .....

... 24 .....

PIXEL**
pImage->pBuffer

PIXEL*
pImage->pBuffer[0]

sizeof(PIXEL) *
xsize

0 1 2 3 ...

xsize PIXEL malloc
pImage->pBuffer[1]
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40 41 42 43 44 45 46 .....

? ? ? ? ? ? ? .....

24 25 26 27 28 29 .....

40 50 ? ? ? ? .....

... 12 .....

... 24 .....

PIXEL**
pImage->pBuffer

PIXEL*
pImage->pBuffer[1]

50 51 52 53 54 55 56 .....

? ? ? ? ? ? ? .....
sizeof(PIXEL) *
xsize

0 1 2 3 ...



ysize

37

40 41 42 43 44 45 46 .....

? ? ? ? ? ? ? .....

24 25 26 27 28 29 .....

40 50 60 70 80 90 .....

... 12 .....

... 24 .....

PIXEL**
pImage->pBuffer

PIXEL*
pImage->pBuffer[2]
pImage->pBuffer[3]

...
50 51 52 53 54 55 56 .....

? ? ? ? ? ? ? .....

0 1 2 3 ...

ysize

/
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50 51 52 53 54 55 56 .....

6 70 22 10 70 22 6 .....

40 41 42 43 44 45 46 .....

8 68 22 9 68 24 8 .....

24 25 26 27 28 29 .....

40 50 60 70 80 90 .....

... 12 .....

... 24 .....

PIXEL**
pImage->pBuffer

PIXEL*
pImage->pBuffer[0]

PIXEL
pImage->pBuffer[0][0]

unsigned char
pImage->pBuffer[1][2].r

PIXEL
pImage->pBuffer[1][0]

0 1 2 3 ...

ysize

sizeof(PIXEL) *
xsize
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PIXEL**
pImage->pBuffer

PIXEL*
pImage->pBuffer[0]

24 25 26 27 28 29 .....

40 50 60 70 80 90 .....

... 12 .....

... 24 .....

50 51 52 53 54 55 56 .....

6 70 22 10 70 22 6 .....

40 41 42 43 44 45 46 .....

8 68 22 9 68 24 8 .....

free

0 1 2 3 ...

ysize

40

PIXEL**
pImage->pBuffer

PIXEL*
pImage->pBuffer[1]

24 25 26 27 28 29 .....

40 50 60 70 80 90 .....

... 12 .....

... 24 .....

50 51 52 53 54 55 56 .....

6 70 22 10 70 22 6 .....

free

0 1 2 3 ...

ysize
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PIXEL**
pImage->pBuffer

PIXEL*
pImage->pBuffer[2]
pImage->pBuffer[3]

...

24 25 26 27 28 29 .....

40 50 60 70 80 90 .....

... 12 .....

... 24 .....

free

0 1 2 3 ...

ysize

42

PIXEL**
pImage->pBuffer

24 25 26 27 28 29 .....

40 50 60 70 80 90 .....

... 12 .....

... 24 .....

free

0 1 2 3 ...

43

void iioMallocImageBuffer(IMAGE* pImage)
{

int i;
    pImage->pBuffer PIXEL* pImage->ysize
    for (i = 0; i < pImage->ysize; ++i) {

pImage->pBuffer[i] PIXEL pImage->xsize
}

}

void iioFreeImageBuffer(IMAGE* pImage)
{
    int i;
    for (i = 0; i < pImage->ysize; ++i) {

pImage->pBuffer
}
pImage->pBuffer

}

4_3_1
IMAGE

pBuffer 2

ipCopy

44

for (j = 0; j < p_in_image->ysize; j++) {
    for (i = 0; i < p_in_image->xsize; i++) {

p_out_image->pBuffer[j][i].r = p_in_image->pBuffer[j][i].r;
p_out_image->pBuffer[j][i].g = p_in_image->pBuffer[j][i].g;
p_out_image->pBuffer[j][i].b = p_in_image->pBuffer[j][i].b;

}
}

rgb p_out_image->pBuffer[j][i] = p_in_image->pBuffer[j][i];



4_3_1

IMAGE pBuffer PIXEL **
iioMallocImageBuffer
iioFreeImageBuffer
fread fwrite

• 1 1

ipCopy
img01.ppm img02.ppm
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UP
10
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