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/*  Dummy, . .
 * 
 * 
 * http://compression.graphicon.ru/
 *
 * :
 * e infile outfile  –  infile  outfile
 * d infile outfile  –  infile  outfile
 */

#include <stdio.h>

/* /  */

class DFile {
FILE *f;

public:
int ReadSymbol (void) {

return getc(f);
};
int WriteSymbol (int c) {

return putc(c, f);
};
FILE* GetFile (void) {

return f;
}
void SetFile (FILE *file) {

f = file;
}

} DataFile, CompressedFile;

/*  range- , .
 * http://www.pilabs.org.ua/sh/aridemo6.zip
 */

typedef unsigned int  uint;

#define  DO(n)    for (int _=0; _<n; _++)
#define  TOP    (1<<24)

class RangeCoder
{
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 uint code, range, FFNum, Cache;
 __int64 low; // Microsoft C/C++ 64-bit integer type
 FILE *f;

public:

 void StartEncode( FILE *out )
 {

low=FFNum=Cache=0;  range=(uint)-1;
f = out;

 }

 void StartDecode( FILE *in )
 {

code=0;
range=(uint)-1;
f = in;
DO(5) code=(code<<8) | getc(f);

 }

 void FinishEncode( void )
 {

low+=1;
DO(5) ShiftLow();

 }

 void FinishDecode( void ) {}

 void encode(uint cumFreq, uint freq, uint totFreq)
 {

low += cumFreq * (range/= totFreq);
range*= freq;
while( range<TOP ) ShiftLow(), range<<=8;

 }

 inline void ShiftLow( void )
 {

if ( (low>>24)!=0xFF ) {
putc ( Cache + (low>>32), f );
int c = 0xFF+(low>>32);
while( FFNum ) putc(c, f), FFNum--;
Cache = uint(low)>>24;

} else FFNum++;
low = uint(low)<<8;

 }
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 uint get_freq (uint totFreq) {
return code / (range/= totFreq);

 }

 void decode_update (uint cumFreq, uint freq, uint
totFreq)
 {

code -= cumFreq*range;
range *= freq;
while( range<TOP ) code=(code<<8)|getc(f), range<<=8;

 }
} AC;

/*  range-  */

/* , ,  */

struct ContextModel{
int esc,

TotFr;
int count[256];

};

ContextModel cm[257],
*stack[2];

int context [1],
SP;

const int MAX_TotFr = 0x3fff;

/*  */

void init_model (void){
for ( int j = 0; j < 256; j++ )

cm[256].count[j] = 1
;
cm[256].TotFr = 256;
cm[256].esc = 1;
context [0] = SP = 0;

}

int encode_sym (ContextModel *CM, int c){
stack [SP++] = CM;
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if (CM->count[c]){
int CumFreqUnder = 0;
for (int i = 0; i < c; i++)

CumFreqUnder += CM->count[i];
AC.encode (CumFreqUnder, CM->count[c],

CM->TotFr + CM->esc);
return 1;

}else{
if (CM->esc){

AC.encode (CM->TotFr, CM->esc, CM->TotFr +
CM->esc);

}
return 0;

}
}

int decode_sym (ContextModel *CM, int *c){
stack [SP++] = CM;
if (!CM->esc) return 0;

int cum_freq = AC.get_freq (CM->TotFr + CM->esc);
if (cum_freq < CM->TotFr){

int CumFreqUnder = 0;
int i = 0;
for (;;){

if ( (CumFreqUnder + CM->count[i]) <= cum_freq)
CumFreqUnder += CM->count[i];

else break;
i++;

}
AC.decode_update (CumFreqUnder, CM->count[i],

CM->TotFr + CM->esc);
*c = i;
return 1;

}else{
AC.decode_update (CM->TotFr, CM->esc,

CM->TotFr + CM->esc);
return 0;

}
}

void rescale (ContextModel *CM){
CM->TotFr = 0;
for (int i = 0; i < 256; i++){

CM->count[i] -= CM->count[i] >> 1;
CM->TotFr += CM->count[i];
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}
}

void update_model (int c){
while (SP) {

SP--;
if (stack[SP]->TotFr >= MAX_TotFr)

rescale (stack[SP]);
stack[SP]->TotFr += 1;
if (!stack[SP]->count[c])

stack[SP]->esc += 1;
stack[SP]->count[c] += 1;

}
}

void encode (void){
int c,

success;
init_model ();
AC.StartEncode (CompressedFile.GetFile());
while (( c = DataFile.ReadSymbol() ) != EOF) {

success = encode_sym (&cm[context[0]], c);
if (!success)

encode_sym (&cm[256], c);
update_model (c);
context [0] = c;

}
AC.encode (cm[context[0]].TotFr, cm[context[0]].esc,

cm[context[0]].TotFr + cm[context[0]].esc);
AC.encode (cm[256].TotFr, cm[256].esc,

cm[256].TotFr + cm[256].esc);
AC.FinishEncode();

}

void decode (void){
int c,

success;
init_model ();
AC.StartDecode (CompressedFile.GetFile());
for (;;){

success = decode_sym (&cm[context[0]], &c);
if (!success){

success = decode_sym (&cm[256], &c);
if (!success) break;

}
update_model (c);
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context [0] = c;
DataFile.WriteSymbol (c);

}
}

void main (int argc, char* argv[]){
FILE *inf, *outf;
if (argv[1][0] == 'e'){

inf = fopen (argv[2], "rb");
outf = fopen (argv[3], "wb");
DataFile.SetFile (inf);
CompressedFile.SetFile (outf);
encode ();
fclose (inf);
fclose (outf);

}else if (argv[1][0] == 'd'){
inf = fopen (argv[2], "rb");
outf = fopen (argv[3], "wb");
CompressedFile.SetFile (inf);
DataFile.SetFile (outf);
decode ();
fclose (inf);
fclose (outf);

}
}
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