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typedef struct {
char id[2];
long filesize;
int reserved[2];
long headersize;
long infoSize;
long width;
long depth;
int biPlanes;
int bits;
long biCompression;
long biSizeImage;
long biXPelsPerMeter ;
long biYPelsPerMeter ;
long biClrUsed;
long biClrImportant;
} BMPHEAD;
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typedef struct {
char blue;
char green;
char red;
char filler;
} RGBQUAD;
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for (i=0;i<<(int)bmp. depth; + +i){
fread(b,l,pixels2bytes ((int)bmp. width){p);
putline (b, (bmp. depth—1)—i);
}
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# define grayvalue(r,g,b)
(((r % 30)/100) + ((g * 59) /100D + (b * 11)/100))
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int i3 ‘
for(i=0;i<<256; + +i)memset (palette+
Gi*3),i,3);

X BB % palette B —F /> 768 FH KM R
K. &%, XEARMLLE RGB Aotk REEEMN
FAREAE A% Bk e GABMRA 0K/ K 3B
BEMADRBERE, W TR
RGB_RED
RGB_GREEN
RGB_BLUE
RGB_-SIZE

# define
# define
# define
# define

i XS B L EAREREE FRBIIEY
FRLEERFEAPWBFEMTE. B4 BP0
DL — IR AR R R RER R YK ER
K. EFHBE, BT grayvalue FRFEAR., MR
palette 2 768 FW AT X, B8 FEZWEAE
R, A LT 7 0 0 R E A BRI
%,

int {,n3
for(i=0;i<<256; + +1)
memset (palette+ (i * RGB_SIZE),
grayvalue (palette[i * RGB_SIZE+RGB_RED],
palette[i * RGB_SIZE+RGB_GREEN],
palette[i * RGB_SIZE+RGB_BLUED),
RGB_SIZE);
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main (argc,argv)
int argc;

char *argv[];

FILE =*fp;
static char results[8][16]={"Ok",
"Bad file” ,
"Bad read” ,
"Memory error”,
}s
char path[81];
int r;
if(arge > 1) {
strmfe(path,argv[1],”BMP”);
strupr(path);
if ((fp = fopen(path,”rb”)) t = NULL) {
fi. setup=dosetup;
fi. closedown=doclosedown;
r=unpackbmp (fp,&{i);
printf ("\ %s" ,results[r]);
fclose(p);
} else printf("Error opening %s” ,path);
} else puts(” Argument ; path to a BMP file”);
}
/ * unpack a BMP file =/
unpackbmp (fp, i)
FILE ={p;
FILEINFO = fi;

BMPHEAD bmp;

char = p, * pr;

int i,n;

/ * set a default monochrome palette * /

memcpy (fi— > palette ,” \000\000\000\377\377\377" ,

6);

/ * get the header x /

if (fread ((char * )&bmp,1,sizeof (BMPHEAD),fp) =
=sizeof (BMPHEAD)) {

/ % check the header */

if (! memcmp(bmp.id,”BM”,2)) {
/ * set the details * /
fi— >width= (int)bmp. width;

fi— >depth= (int)bmp. depth;
fi— >bits=bmp. bits;
/ * work out the line width * /
if (fi—>bits==1) fi— >bytes=pixels2bytes
(fi—>width);
else if (fi— >bits= =4) fi— >bytes =pixels2bytes
(fi—>width)<<<2;
else if (fi— >bits==8) fi— >bytes={i— >width;
else if (fi— >bits==24) fi—>bytes=fi—>
width * 3;
/ * round up to an even dword boundary * /
if (fi— >bytes & 0x0003) {
fi—>bytes | = 0x0003;
+ +{fi—>bytes;
}
/ * get the palette % /
if(fi—>bits > 1 && fi— >bits <=8) {.
n=1<<<fi—>bits;
for(i=0;i<<n;++i) {
fi — > palette[ (i * RGB-SIZE) +RGB_-BLUE]
={getc(p);
fi— >palette[ (i * RGB_SIZE)+RGB_
GREEN]=igetc({p);
fi— >palette[ (i * RGB_SIZE) +RGB_RED]=
fgetc(p);
fgetc(fp);

else if (fi—>bits==24) {
for (i=0;i<<256;++1)
memset (fi— >palette+ (i x RGB_SIZE),i,
RGB_SIZE);
}

/ % allocate a line buffer * /

if ((p=malloc(fi— >bytes)) ! = NULL) {
if (fi—>setup) (fi) | = GOOD_READ) {
free(p);

return (MEMORY-ERROR);
) .
/ * find the start of the image data * /
fseek (fp,bmp. headersize ,SEEK..SET);
/ * read all the lines =/ '
for(i=0;i<fi—>depth; +-+i) {
if(fread(p,1,fi—>bytes,fp) | = fi—>bytes) {
freebuffer O
free(p);
return(BAD-READ);
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/ * translate the line types into VGA * /
switch (fi— >bits) {
case 1:
pr=mono2vga(p,fi—>width);
if(pr | = NULL) {
putline (pr,fi—>depth—1—1i);
free(pr);
}
else {
freebuffer () ;
free(p)s
return(MEMORY -ERROR) ;
}
break;
case 4;
pr=ega2vga(p,fi—>width);
if(pr | = NULL) {
putline (pr,fi—>depth—1—i);
free(pr);
}
else {
freebuffer () ;
free(p);
return(MEMORY-ERROR) ;
'
break;
case 8:
putline (p,fi—>depth—1—1);
break;
case 24
pr=rgb2vga(p,fi—>width);
if(pr 1 = NULL) {
putline (pr,fi— >depth—1—i);
free(pr);
}
else {
freebuffer );
free(p);
return(MEMORY_ERROR);
}
break ;

}
. (fi—>closedown) (fi) ;
free(p);
return(GOOD-READ);
} else return(MEMORY_-ERROR) ;
} else return(BAD_FILE);

} else return(BAD_READ);
}
/ * convert a monochrome line into an eight bit line */
char * mono2vga(p,width)
char *p;

int width;

char *pr;
int i;
if ((pr=malloc(width)) = NULL) {
for(i=0;i<<width; ++1i) {
if (pli >> 3] & masktable[i & 0x0007])
prlil=1;
else
prli}=0;
}
return(pr);
} else return(NULL) ;
}
/ % convert a four bit line into an eight bit line * /
char * ega2vga(p,width)
char *p;

int width;

char *pr;
int i,j=0;
if ((pr=malloc(width)) 1 = NULL) {
for i=0;i<<width;) {
prli++1= @[] >> 4) & 0x0f;
prli++1=p[i] & 0x0f;
+ 435
}
return(pr);
} else return(NULL);
}
/ * convert an RGB line into an eight bit line * /
char * rgb2vga(p,width)
~ char * pPs

int width;

char * pr;
int i;
if ((pr=malloc(width)) | = NULL) {
for(i=0;i<<width; ++i) {
pr[i]=greyvalue (p[RGB—-RED],p[

'RGB-GREEN ], p [RGB-

BLUED;
p+=RGB_-SIZE;
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}
return(pr);
} else return(NULL);
}
/# this function is called before an image is unpacked * /
dosetup (fi)
FILEINFO = fi;

union REGS r;
if (1 getbuffer ((long) fi — > width * (long)fi— >
depth, fi—>width,fi—>depth)))return
(MEMORY_-ERROR);

r. x. ax=0x0013;

int86(0x10,&r,&r);

setvgapalette (fi— >>palette, 256 ,fi— >background);

return(GOOD_READ);
}
/% This function a called after an image has been un-
packed. It must display the image and deallocate memory.
*/
doclosedown (fi)

FILEINFO = fi;

union REGS r;
int ¢,iyn,x=0,y==0;
if(fi—>width > SCREENWIDE) n=
SCREENWIDE;
else n=fi—>width;
do {
for (i=0;i<<SCREENDEEP; + +i) {
c=y-+i;
if (c>=1i—>>depth) break;
memcpy (MK_FP (0xa000,SCREENWIDE * i),
getline(c)+x,n);
}
c=GetKey O
_ switch(c) {
case CURSOR_LEFT:
if((x—STEP) > 0) x—=S8TEP;
else x=0;
break;
case CURSOR-_RIGHT :
if ((x 4+ STEP + SCREENWIDE) < fi— >
width) x+=STEP;
else if (fi—>width > SCREENWIDE)
x={i—>width—SCREENWIDE;
else x=0;
break;

case CURSOR_UP;
if((y—STEP) > 0) y—=STEP;
else y=0;
break;
case CURSOR_DOWN
if ((y+STEP+SCREENDEEP) < fi—>>depth)

y+=STEP;
else if (fi—>>depth > SCREENDEEP)
y={i—>depth—SCREENDEEP;
else y=0;
break;
case HOME .
x=y=0;
break;
case END:
if(fi— >width > SCREENWIDE)
x=fi—>width—SCREENWIDE;
else x=0;
if (fi—>depth > SCREENDEEP)
y=fi—>>depth—SCREENDEEP;
else y=0;
break;
}
} while(c | = 27);
freebuffer O ;
r. x. ax=0x0003;
int86(0x10,8&x,&z);
return(GOOD_READ) ;
}
/ * get one extended key code * /
GetKey )
{
int ¢;
¢ = getch(O);
if (! (c & 0x00ff)) ¢ = getch() << 8; .
return(c);
}
/ * . set the VGA palette and background = /
setvgapalette (p,n,b)
char *p;

int n,b;

union REGS r;

inti;

outp(0x3c6,0xff);

for(i=0;i<n;++1) {
outp(0x3c8,i);
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outp(0x3c9, (* p++) >> 2); strmfe (new ,old ,ext)
outp(0x3c9,( * p++) >> 2); char * new, *old, * ext;
outp(0x3c9, (* p+-+) >> 2); {
} while(*old ! = 0&& xold { = ") *new++4=
r. x. ax=0x1001; *old++;
r.h.bh=b; *new++=".7%;
int86(0x10,&r,&x); while( * ext) *new+ + = *ext++;
} * new=20;

/ * make file name with specific extension * /
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