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IrfanView
PC IrfanView

PPM
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bmp, jpg, png, tif, raw, ppm, …
12

B1 B2 B3
B4 B5 B6
B7 B8 B9

G1 G2 G3
G4 G5 G6
G7 G8 G9

R1 G1 B1 R2 G2 B2 ... B3 R4 G4 ...R1 R2 R3
R4 R5 R6
R7 R8 R9

3x3



raw

13

253 22 89 254 22 89 ... 33 189 55 ...

PPM

PPM

14

P6
256 192
255
[ ]
.....

2

PPM

P6
PPM

P6
256[ ]192

255

255

15

P6
256 192
255
[ ]
.....

16



1.
2.
3.

17

PPM
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int main(void) {
struct IMAGE in_data, out_data;
in_data

out_data
in_data

out_data

return 0;
}
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PPM PPM

int main(void) {
struct IMAGE in_data, out_data;
in_data

out_data
in_data

out_data

return 0;
}
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PPM PPM

int main(void) {
struct IMAGE in_data, out_data;
in_data

out_data
in_data

out_data

return 0;
}
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PPM PPM

int main(void) {
struct IMAGE in_data, out_data;
in_data

out_data
in_data

out_data

return 0;
}
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PPM PPM

int main(void) {
struct IMAGE in_data, out_data;
in_data

out_data
in_data

out_data

return 0;
}
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4 1 web

”ex4” main.c
img01.ppm
img01.ppm IrfanView

img01.ppm
result.txt

result.txt
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xxxx: No such file or directory

1 0

main.c 0
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2

1 xsize, ysize, level

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

} PIXEL;

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

} IMAGE;



29

typedef struct

struct

int main(…) {
IMAGE a, b;
…

}

int main(…) {
struct IMAGE a, b;
…

} NG OK

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

} PIXEL;

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

} IMAGE;

30

in_image_data
out_image_data

in_image_data

out_image_data

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

/* */
if (iioLoadFile(&in_image_data, "img01.ppm")) {

return 1;
}

  /* */
ipCopy(&in_image_data, &out_image_data);
/* */
iioSaveFile(&out_image_data, "header.txt");
/* */
_CrtDumpMemoryLeaks();
return 0;

}
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void ipCopy(IMAGE* p_in_image, IMAGE* p_out_image)
{
  /* */
p_out_image->xsize = p_in_image->xsize;
p_out_image->ysize = p_in_image->ysize;
p_out_image->level = p_in_image->level;

}

p_out_image
2 1

main IMAGE
ipCopy
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int main(void)
{
int a = 0;

func(a);
printf("%d¥n", a);

return 0;
}

void func(int b)
{
b = 2;

}

int main(void)
{
int a = 0;

func(&a);
printf("%d¥n", a);

return 0;
}

void func(int *b)
{
*b = 2;

}

127 128 330 331

0 ? ? 0 2

a b

0 2

127 128 330 331

0 2 ? ? 127

a *b
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1.
fopen

2.
/

fgets, fscanf, fread, fputs, fprintf, fwrite…
3.

fclose
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int main(void)
{
FILE *fp;

  char *fname = “input.txt”;
char lineBuffer[100];

fp = fopen(fname, "r");

fgets(lineBuffer, 100, fp);

fclose(fp);

return 0;
}

Hello

input.txt
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char

Hello

input.txt

int main(void)
{
FILE *fp;

  char *fname = “input.txt”;
char lineBuffer[100];

fp = fopen(fname, "r");

fgets(lineBuffer, 100, fp);

fclose(fp);

return 0;
}
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input.txt ”read”
fp

Hello

input.txt

int main(void)
{
FILE *fp;

  char *fname = “input.txt”;
char lineBuffer[100];

fp = fopen(fname, "r");

fgets(lineBuffer, 100, fp);

fclose(fp);

return 0;
}
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fopen

"r": 
"w": 
"a": 
"rb", "wb", "ab": 

/ /

Hello

input.txt

int main(void)
{
FILE *fp;

  char *fname = “input.txt”;
char lineBuffer[100];

fp = fopen(fname, "r");

fgets(lineBuffer, 100, fp);

fclose(fp);

return 0;
}
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fp input.txt
lineBuffer

100
lineBuffer ’H’ ’e’ ’l’ ’l’ ’o’ ’¥0’

Hello

input.txt

int main(void)
{
FILE *fp;

  char *fname = “input.txt”;
char lineBuffer[100];

fp = fopen(fname, "r");

fgets(lineBuffer, 100, fp);

fclose(fp);

return 0;
}
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fgets

Hello

input.txt

int main(void)
{
FILE *fp;

  char *fname = “input.txt”;
char lineBuffer[100];

fp = fopen(fname, "r");

fgets(lineBuffer, 100, fp);

fclose(fp);

return 0;
}
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Hello

input.txt

int main(void)
{
FILE *fp;

  char *fname = “input.txt”;
char lineBuffer[100];

fp = fopen(fname, "r");

fgets(lineBuffer, 100, fp);

fclose(fp);

return 0;
}
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output.txt

int main(void)
{
FILE *fpo;

  char *fname = “output.txt”;
char lineBuffer[100] = “Hello”;

fpo = fopen(fname, "w");
  
fprintf(fpo, "%s¥n", lineBuffer);

fclose(fpo);

return 0;
}
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output.txt

output.txt write

int main(void)
{
FILE *fpo;

  char *fname = “output.txt”;
char lineBuffer[100] = “Hello”;

fpo = fopen(fname, "w");
  
fprintf(fpo, "%s¥n", lineBuffer);

fclose(fpo);

return 0;
}
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Hello

output.txt

fprintf

printf
output.txt ”Hello”

int main(void)
{
FILE *fpo;

  char *fname = “output.txt”;
char lineBuffer[100] = “Hello”;

fpo = fopen(fname, "w");
  
fprintf(fpo, "%s¥n", lineBuffer);

fclose(fpo);

return 0;
}
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Hello

output.txt

int main(void)
{
FILE *fpo;

  char *fname = “output.txt”;
char lineBuffer[100] = “Hello”;

fpo = fopen(fname, "w");
  
fprintf(fpo, "%s¥n", lineBuffer);

fclose(fpo);

return 0;
}

open, close

scanf printf

46

47 48

in_image_data
out_image_data

in_image_data

out_image_data

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

/* */
if (iioLoadFile(&in_image_data, "img01.ppm")) {

return 1;
}

  /* */
ipCopy(&in_image_data, &out_image_data);
/* */
iioSaveFile(&out_image_data, "header.txt");
/* */
_CrtDumpMemoryLeaks();
return 0;

}



iioLoadFile
fname PPM

pImage
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int iioLoadFile(IMAGE* pImage, char* fname)
{
FILE* fpr;
char lineBuffer[LINEMAX];
int i;
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fname read

”rb”

/* */
  if ((fpr = fopen(fname, "rb")) == NULL) {

perror(fname);
return 1;

}

/* */
fgets(lineBuffer, LINEMAX, fpr);

if (strcmp(lineBuffer, "P6¥n")) {
// ERROR
fclose(fpr);
return 1;

}
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/* */
  if ((fpr = fopen(fname, "rb")) == NULL) {

perror(fname);
return 1;

}

/* */
fgets(lineBuffer, LINEMAX, fpr);

if (strcmp(lineBuffer, "P6¥n")) {
// ERROR
fclose(fpr);
return 1;

}

fopen NULL
fpr NULL
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/* */
  if ((fpr = fopen(fname, "rb")) == NULL) {

perror(fname);
return 1;

}

/* */
fgets(lineBuffer, LINEMAX, fpr);

if (strcmp(lineBuffer, "P6¥n")) {
// ERROR
fclose(fpr);
return 1;

}

fopen NULL
fpr NULL

NULL
Yes
return

NULL if
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/* */
  if ((fpr = fopen(fname, "rb")) == NULL) {

perror(fname);
return 1;

}

/* */
fgets(lineBuffer, LINEMAX, fpr);

if (strcmp(lineBuffer, "P6¥n")) {
// ERROR
fclose(fpr);
return 1;

}

perror
printf
fopen

> fname: No such file or directory
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/* */
  if ((fpr = fopen(fname, "rb")) == NULL) {

perror(fname);
return 1;

}

/* */
fgets(lineBuffer, LINEMAX, fpr);

if (strcmp(lineBuffer, "P6¥n")) {
// ERROR
fclose(fpr);
return 1;

}

PPM 1

lineBuffer  “P6”

P6
256 192
255
[ ]
.....

img01.ppm
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/* */
  if ((fpr = fopen(fname, "rb")) == NULL) {

perror(fname);
return 1;

}

/* */
fgets(lineBuffer, LINEMAX, fpr);

if (strcmp(lineBuffer, "P6¥n")) {
// ERROR
fclose(fpr);
return 1;

}

lineBuffer
P6 PPM

if return

P6
256 192
255
[ ]
.....

img01.ppm
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1 lineBuffer
lineBuffer  “256 192”

P6
256 192
255
[ ]
.....

img01.ppm

fgets(lineBuffer, LINEMAX, fpr);

while (lineBuffer[0] == '#')
fgets(lineBuffer, LINEMAX, fpr);

sscanf(lineBuffer, "%d %d¥n", &pImage->xsize, &pImage->ysize);

fgets(lineBuffer, LINEMAX, fpr);

sscanf(lineBuffer, "%d", &pImage->level);
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P6
256 192
255
[ ]
.....

img01.ppm

fgets(lineBuffer, LINEMAX, fpr);

while (lineBuffer[0] == '#')
fgets(lineBuffer, LINEMAX, fpr);

sscanf(lineBuffer, "%d %d¥n", &pImage->xsize, &pImage->ysize);

fgets(lineBuffer, LINEMAX, fpr);

sscanf(lineBuffer, "%d", &pImage->level);

#
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P6
256 192
255
[ ]
.....

img01.ppm

fgets(lineBuffer, LINEMAX, fpr);

while (lineBuffer[0] == '#')
fgets(lineBuffer, LINEMAX, fpr);

sscanf(lineBuffer, "%d %d¥n", &pImage->xsize, &pImage->ysize);

fgets(lineBuffer, LINEMAX, fpr);

sscanf(lineBuffer, "%d", &pImage->level);

lineBuffer “256 192”
sscanf xsize ysize

1 lineBuffer
lineBuffer  “255”
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P6
256 192
255
[ ]
.....

img01.ppm

fgets(lineBuffer, LINEMAX, fpr);

while (lineBuffer[0] == '#')
fgets(lineBuffer, LINEMAX, fpr);

sscanf(lineBuffer, "%d %d¥n", &pImage->xsize, &pImage->ysize);

fgets(lineBuffer, LINEMAX, fpr);

sscanf(lineBuffer, "%d", &pImage->level);

lineBuffer “255”
sscanf level
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P6
256 192
255
[ ]
.....

img01.ppm

fgets(lineBuffer, LINEMAX, fpr);

while (lineBuffer[0] == '#')
fgets(lineBuffer, LINEMAX, fpr);

sscanf(lineBuffer, "%d %d¥n", &pImage->xsize, &pImage->ysize);

fgets(lineBuffer, LINEMAX, fpr);

sscanf(lineBuffer, "%d", &pImage->level);
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1
pImage

/* 
2 */

/* */
fclose(fpr);

return 0;
}

62

in_image_data
out_image_data

in_image_data

out_image_data

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

/* */
if (iioLoadFile(&in_image_data, "img01.ppm")) {

return 1;
}

  /* */
ipCopy(&in_image_data, &out_image_data);
/* */
iioSaveFile(&out_image_data, "header.txt");
/* */
_CrtDumpMemoryLeaks();
return 0;

}

iioSaveFile
pImage

fname PPM
pImage

fname TXT
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int iioSaveFile(IMAGE* pImage, char* fname)
{
  int i;
FILE* fpo;

4_1_1
iioSaveFile

“P6” pImage xsize, ysize, level PPM
fname

header.txt
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P6
256 192
255

header.txt

int iioSaveFile(IMAGE* pImage, char* fname)
{
int i;
FILE* fpo;

/* */

/* PPM */

/* */

return 0;
}
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Win
(exe)

”cmd” Enter
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x64¥Debug exe
ppm Debug exe

header.txt
Debug

”ex4.exe”
header.txt
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71

ex4.exe
“ex4.exe”, ”aa”, 

“bbb”, “cc”
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main
main

C

argc argv
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int main(int argc, char* argv[])
{
  
return 0;

}

main
int argc

“ex4.exe aa bbb cc” 4
char* argv[]

“ex4.exe aa bbb cc”
argv[0] ”ex4.exe” argv[1] ”aa”, argv[2] ”bbb”…
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int main(int argc, char* argv[])
{

return 0;
}
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int main(int argc, char* argv[])
{
  int i;
for (i = 0; i < argc; ++i)

printf("%s¥n", argv[i]);

return 0;
}

ex4_1.c

> ex4_1.exe aa bbb cc
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main argc argv

argc  4
argv[0]  “ex4_1.exe”
argv[1]  “aa”
argv[2]  “bbb”
argv[3]  “cc”

int main(int argc, char* argv[])
{
  int i;
for (i = 0; i < argc; ++i)

printf("%s¥n", argv[i]);

return 0;
}
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argv[0]: ”ex4_1.exe”
i = 0 ”ex4_1.exe”
argv[1]: ”aa”
i = 1 ”aa” .
…..

int main(int argc, char* argv[])
{
  int i;
for (i = 0; i < argc; ++i)

printf("%s¥n", argv[i]);

return 0;
}
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scanf

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

/* */
if (iioLoadFile(&in_image_data, "img01.ppm")) {

return 1;
}

  /* */
ipCopy(&in_image_data, &out_image_data);
/* */
iioSaveFile(&out_image_data, "header.txt");
/* */
_CrtDumpMemoryLeaks();
return 0;

}

4_1_2

main.c
ppm Debug exe

ex4.exe [ ] [ ]
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Visual Studio

81

Visual Studio
Visual Studio

exe
• img01.ppm header.txt

• x64¥Debug
PPM Debug

4_1_2
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Visual Studio
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