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sample_decoder.c

#
#
#

GPV GRIB2

ANSI C
GRIB2

include <stdio.h>
include <stdlib.h>
include <math.h>

/* 1,2,4,8 : signed integer (X byte)
u : unsigned integer (1 byte)
C : character (4 byte)
R : float (4 byte) */

char *templateTable[9] = {

s

"'C2uu8",

"'4u22uuu2uuuuuuu’,
""4uuduu2uudududdaaqaqusdsgat,
"'4u22uuuuu2uudul4uud™,
""4ud42R22uu",

"4uu™,

"4u", /* + data */

ne

/*
/*
/*

/*
/*
/*
/*
/*

Section
Section
Section
Section
Section
Section
Section
Section
Section

*/
*/
*/
*/
*/
*/
*/
*/
*/
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static int isLittleEndian;
# define FIT_BYTE_ORDER(pointer,size) if(isLittleEndian)swabN(pointer,size,l)
/* reverse byte order */

static void
swabN( void *buf, int size, int nn)

{
char *ba, *bb, *buf2 = buf;
while( nn--) {
bb = ( ba = buf2 ) + size -1;
do {
char a;
a = *ba;
*ba = *bb;
*bb = a;
} while( ++ba < --bb );
buf2 += size;
}
}
int
read_section_0( FILE *fp, void **sec_buffer )
{
char *bufr;
*sec_buffer = realloc( *sec_buffer, 16 );
bufr = *sec_buffer;
if( fread( bufr, 1, 16, fp ) 1= 16 ||
strncmp( bufr, "GRIB", 4 ) 1=0) {
fprintf( stderr, "Really GRIB file ?¥n" );
exit(1);
}
return 0;
}
int
read_section_X( FILE *fp, void **sec_buffer )
{
int length;
unsigned char *bufp;
fread( &length, 4, 1, fp );
if( strnemp( (char *)(&length), "7777", 4 ) == 0 ) {
*sec_buffer = realloc( *sec_buffer, 4 );
strncpy( *sec_buffer, "7777", 4 );
return 8;
}
FIT_BYTE_ORDER( &length, 4 );
*sec_buffer = realloc( *sec_buffer, length );
bufp = *sec_buffer;
if( fread( bufp + 4, 1, length - 4, fp ) != length - 4 ) {
fprintf( stderr, "Unexpected EOF¥n" );
exit(l);
}
FIT_BYTE_ORDER( &length, 4 );
memcpy( bufp, &length, 4 );
return (int)bufp[4]; /* section No. */
}
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void

decode_section( int secno, char *sec_buffer, double **double_values )

{

unsigned char buffer[8];

int

double

char *ttp;
size, ii, Jj, missing;
*dvp, dd;

printf( "== SECTION %d == ¥n", secno );

ttp = templateTable[secno];

*double_values =
realloc( *double_values, sizeof(double) * strilen(ttp) );

dvp = *double_values;

for( i = 0 ; *ttp ; ttp++ ) {
switch( *ttp ) {

}

case "1" : case "2" : case "4" : case "8" :
size = *ttp - "07;
break;
case "u" :
size = 1;
break;
case "R" : case "C" :
size = 4;
break;
default :
fprintf( stderr, "Internal Error ¥n" );
exit(9);

memcpy( buffer, sec_buffer+ii, size );

missing

1;

for( jj =0 ; Jj < size ; jj++ )

missing &= ( buffer[jj] == OxFF );

switch( *ttp ) {

}

case "u" : dd = *buffer;

case "1 :
case "2 :
case "4° :
case "8" : dd = buffer[0] & Ox7F;
for( jj =1 ; jj <size ; jj++)
dd = dd * 256.0 + buffer[jj];
if( *buffer & 0x80 ) dd = -dd;

case "R" : FIT_BYTE_ORDER( buffer, size );
dd = *(float *)buffer;

case "C" : memcpy( &dd, buffer, size );

if( size ==1)

else

printf( " %4d M, aitl);

printf( "%4d .. %-4d: ", ii+l, ii+size );

if( missing )

printf( "missing ¥n" );

else if( *ttp == "R" )

printf( "%f¥n", dd );

-3

break;

break;

break;

break;
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162 else if( *ttp == *C" )

163 printf( ""%.4s"¥n", &dd );

164 else

165 printf( "%.0f¥n", dd );

166

167 *dvp++ = dd;

168 il += size;

169 }

170 }

171

172 void

173 unpack_data( const char *sec_7, const double *values_5, float **out )
174 {

175 double rr, ee, dd, pow 2 e, pow_10 d;

176 float *op;

177 int num, nbit, ii;

178 unsigned int uw, mask;

179 const unsigned char *uc;

180

181 uc = (const unsigned char *)sec_7 + 5;

182

183 num = values_5[2];

184 rr = values_5[4];

185 ee = values_5[5];

186 dd = values_5[6];

187 nbit = values 5[7];

188 pow 2 e = pow( 2.0, ee);

189 pow_10_d = pow(10.0, dd);

190

191 *out = realloc( *out, sizeof(**out) * num );

192 op = *out;

193

194 mask = 1;

195 for( ii =0 ; ii <nbit -1 ; ii++)

196 mask = mask << 1 | 1;

197

198 for( ii =0 ; il <num ; ii++ ) {

199 memcpy( &uw, &uc[(nbit*ii)/8], 4 );

200 FIT_BYTE_ORDER( &uw, 4 );

201 uw = ( uw>>(32-nbit-(nbit*ii)%8)) & mask;

202 *opt+ = (rr + pow 2 e * uw ) / pow_10_d;

203 }

204 }

205

206 # include <float.h>

207

208 void

209 show_data_statistics( const double *values_4, const float *unpacked_data, int num )
210 {

211 int ii;

212 double sum = 0, min = DBL_MAX, max = -DBL_MAX;

213 char level[256], *elem;

214

215 if( values_4[4] == 0 && values_4[5] == 0 ) elem = "Temperature (K)";
216 else i1f( values_4[4] == 2 && values_4[5] == 2 ) elem = "U of wind (W/s)";
217 else 1f( values_4[4] == 2 && values_4[5] == 3 ) elem = "V of wind (n/s)";
218 else elem = "11111 Unknown Product Parameter !tiitni+-
219

220 if( values_4[13] == 103 )

221 sprintf( level, " %5.1f (m) ",

222 values_4[15] / pow(10.0, values_4[14]) );
223 else if( values_4[13] == 100 )
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sprintf( level, " %5.0f (Pa) ",

values_4[15] / pow(10.0, values_4[14]) );

else sprintf( level, "I Unknown Fixed surface type (%.0F) 111",

values_4[13] );
printf( " << %s %s >>¥n", level, elem );

for(ii =0 ; ii <num ; ii++ ) {
double ff = unpacked_data[ii];
sum += ff;
if( min > ff ) min = ff;
if( max < ff ) max = ff;
}
printf( " ( num = %d, min = %f, max = %f, average = %f )¥n",
num, min, max, sum / num );

}
void
save_float_file( const double *values_4, const float *unpacked_data, int num )
{
FILE *fpout;
char fileName[256], *elem;
if( values_4[4] == 0 && values_4[5] == 0 ) elem = "T";
else if( values_4[4] == 2 && values_4[5] == 2 ) elem = "U";
else if( values_4[4] == 2 && values_4[5] == 3 ) elem = "V";
else elem = "Unknown_Product";
if( values_4[13] == 103 )
sprintf( fileName, "%ssurf.dat"”, elem );
else i1f( values_4[13] == 100 )
sprintf( fileName, "%s%.0f.dat",
elem, values_4[15] / pow(10.0, values_4[14])/100.0 );
else sprintf( fileName, "Unknown_Fixed_surface_type_(%.0f)",
values_4[13] );
fprintf( stderr, "output "%s"¥n", fileName );
if( ( fpout = fopen( fileName, "wb™ ) ) == NULL ) {
fprintf( stderr, "file *"%s" open error! ¥n", fileName );
exit(1);
}
fwrite( unpacked_data, sizeof(float), num, fpout );
fclose( fpout );
}

int main( int argc, char *argv[] )

FILE *fpin;

char *fileName;

int secno, ii;

void *sec_buffer = NULL;
float *unpacked_data = NULL;
double *sec_double_value[9];

/* check system byte order */
isLittleEndian = 1;
isLittleEndian = *(char *)(&isLittleEndian);

for( 1i = 0 ; §i < sizeof(sec_double_value)/sizeof(*sec_double_value) ; )

sec_double_value[ii++] = NULL;
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ifCargc ==1) {
fprintf( stderr, "¥n¥n usage: %s "grib2 file name"¥n¥n", argv[0] );
exit(1);
}
fileName = argv[1];
if( ( fpin = fopen( fileName, "rb™ ) ) == NULL ) {
fprintf( stderr, "grib2 file "%s" open error! ¥n", fileName );
exit(l);
}
secno = read_section_0( fpin, &sec_buffer );
decode_section( secno, sec_buffer, &sec_double_value[secno] );

while( secno = read_section_X( fpin, &sec_buffer ) ) {
decode_section( secno, sec_buffer, &sec_double_value[secno] );
if( secno == 8 ) break;
if( secno ==7) {
unpack_data( sec_buffer, sec_double_value[5], &unpacked_data );

show_data_statistics( sec_double_value[4], unpacked_data,
(int)sec_double_value[5][2] );
/*
save_float_file ( sec_double_value[4], unpacked_data,
(int)sec_double_value[5][2] ):
*/
}
}
fclose(fpin);
return 0;
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