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/* VF-Code Group structure: */
typedef struct {
unsigned char 1.k,a; /* 1 - prefix length; k - # of ones; a - last symbol */
unsigned int offset; /* code of the lexicographically smallest word in the group */
} VFCG;
int make_code (double p, double N, int L, VFCG *vfcg)
{
int k,1,j=0,M=0; // j=group #;, M=# of codewords
for (1=0; I<=L; 1++) { // I=length of words w; L=max. length
for (k=0; k<=1; k++) { // k=number of ones in w
/* compute probability of an I-bit word with k ones: */
double pr=pow(p,k) * pow(l-p,l-k);
/* internal nodes? */
if (pr >= 1/(N * p)) {
/* check if left extensions turn into leaves: */
if (pr <1/(N * p * p)) {
/* register an 1,k,0 group: */
vicg(jl.1=1; vicg[j].k=k; vfcg[j].a=0;
vicg(j].offset=M;
s
M += binomial(l,k);
} /* check if right extensions turn into leaves: */
if (pr <1/(N* p * (I-p))) {
/* register an 1,k,1 group: */
vicglj].1=1; vieg[j].k=k; vfcg[j].a=1;
vicg(j].offset=M;
I+
M += binomial(l,k);

}
}

/* set end-of-list record & return # of codewords */
vicg[j].offset=M;
return M;
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/* Variable-to-fixed-length encoder: */
void vfcg_encode (BITSTREAM *in, unsigned *code, VFCG *vfcg)
{
unsigned 1, k, j, 1, w;
for (1=0,k=0,j=0,w=0; ; ) {
i=get_bit(in); // read next bit
while (1 == vfcg[j].1) { // see if we have a match
if (k == vfcg[j].k && i == vfcg[j].a)
goto found;
jtts
}
w=w *2 +1; k +=i; ] ++; // include I-th bit in prefix
}
found:
i=index(l,k,w); // get lexicographic index of the prefix
*code=vfcg[j].offset + i // compute codeword
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/* Variable-to-fixed-length decoder: */

void vfcg_decode (unsigned *code, BITSTREAM *out, VFCG *vfcg)

{
unsigned i, j, w;
for (j=0; code < vfcg[j+1].offset; j++) ; // find a subgroup containing the code
i=code - vfcg[j].offset; / i=lexicographic index of a word in (1, k) set
w=word(vfcg[j].1,vfcg[j].k,i); // generate i-th word in an (1,k) set
w=w * 2 + vfcg[j].a; // append last bit
put_bits(w, vfcg[j].1+1, out); // output decoded word
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/*
* Computes indices for base codes for each level:
*/
int compute_level_offsets(int M, int L, VFCG *vfcg, unsigned *level offset)
{
intj, l; //j— group number, | — level number
for (1=0;1<L; 1++) level offset[1]=M;
for (j=0, 1=0; vfcg[j].offset < M; j++) {
if (level offset[vfcg[j].1] > vicg[j].offset) {
level offset[vfcg[j].1]=vfcg[j].offset;
if (1 < vfeg[jl.D)
I=vfcg[j].1;
}
}
return |; // returns maximum length of a variable length word
}
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r*
* Parsing of VF codes - using basic linear search:
*/
void vicg_parse (unsigned *code, BITSTREAM *out, unsigned *level_offset)
{
intl;
for (1=0; code < level_offset[l+1]; 1++) ; // 1+1=level containing the code
scroll_bits(1+1, out); // scroll bitstream to the next codeword
}

P4 2 B OB S4B R X 48 VFIB 2 8 b 3k 80 4 4 47 o &
M F > B Alevel offset[]F E LA B/EZH K =35 - pf
LT RTZRINZ 5 HEF - FTXPRFAMAPHA 5
FzhlmH kAN E KBS

/*
* Fast parsing of VF codes - using dichotomic search
*/
void vfcg_parse_fast (unsigned *code, BITSTREAM *out, int |, unsigned *level offset)
{
int low, high, j;
low=0; high=l;
while (high - low > 1) {
j=(high - low) /2;
if (code < level_offset[j])
high=j;
else
low=j;
}
scroll_bits(low+1, out); // scroll bitstream to the next codeword
}
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FAST PARSING OF VARIABLE-TO-FIXED-LENGTH CODES
-~ PXEARE
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= AXHRRE
Methods and systems for parsing and decoding compressed data are
provided. Random segments of the compressed data may be decompressed
and positioned appropriately in the corresponding uncompressed data set.
The methods and systems utilize variable to fixed length (VF) coding
techniques. For some applications, the VF coding techniques may be

implemented within media encoders, decoders, or combined encoder-

decoders (CODEC:S).
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