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#include <stdio.h>

#include <stdlib.h>

#include <math.h>

#include <string.h>

#include "arithmetic_coding.h"

/ goooooooo

#define MRND 1000000000L
static int jrand;
static long ia[56];
static void irn55(void)
{
int i;
long j;
for (i=1;i<=24;i++){
j=ialil-ial[i+31];
if (j<0) j+=MRND;
ialil=j;

for (i=25;i<=55;i++){
j=ialil-ia[i-24];
if (j<0) j+=MRND;
ialil=j;
}
}
void init_rnd(unsigned long seed)
{
int i,ii;
long k;
ia[65]=seed;
k=1;
for (i=1;i<=54;i++){
ii=(21*i)%55;
ialiil=k;
k=seed-k;
if (k<0) k+=MRND;
seed=ialiil;
}
irn55() ; irn55(); irn55();
jrand=55;
}
long irnd(void)

if (++jrand>55) {irn55(); jrand=1;}
return ia[jrand];

}
double rnd(void)
{
return (1.0/MRND)*irnd();
¥

double ramda_x;
double rand_(void)

{

15



return (-(1/ramda_x)*log(1-(rnd())));/+* OODODO OODO =*/
}

/*
FILE *fp_source;

FILE *fp_tree;

FILE *fp;

FILE *fp_s;

FILE *fp_c;

FILE *fp_delay;

FILE *fp_demandcount;

FILE *fp_sketch;

FILE *fp_encode_delay;

FILE *fp_sending_delay;

char *tree_code;

int node_index;

int node_sum;

double prob0;

double probil;

double present_time;/* OO0ODO */
double arrival_time;/* 0000 =/
double sending_time;/* DO0OO0O00O */
double send_time;

#define ARRIVING_LIST_MAX 1000

#define SENDING_BUFFER_LIST_MAX 1000
double arriving_list[ARRIVING_LIST_MAX];
int arriving_count=0;

int arriving_in=0;

int arriving_out=0;

int sending_buffer_list[SENDING_BUFFER_LIST_MAX];
int sending_buffer_count=0;

int sending_buffer_in=0;

int sending_buffer_out=0;

int id_count=0;
/xskskokskokskskkkkokkokkkckkkkkskskskkkkkk J 00000000000 x*x*

*/

double arriving_time[1000];
int end_symbol=0;
[ FF A A A AR KRR KRR KK KRR KKK KRk K

#define INPUT_LENGTH (1 << 20)
int symbol_count;
struct node *inode;/* 000 node 00000 *inode 000 */
struct node
{
struct node *parent;
struct node *1_ch;
struct node *r_ch;
char branch;
char code_symbol;
int id;
int demand_count;
int code_length;
};
struct node *node;
struct decode
{
char *code;
int code_length;
};
struct decode *decode;
int c_node = 0;
struct node *
input_tree_rec(struct node * current, struct node * parent){
switch (tree_codel[c_node++]){
case ’0’:
current->code_symbol = ’0’;
current->1_ch = input_tree_rec(&node[++node_index], current);
current->r_ch = input_tree_rec(&node[++node_index], current);
current->parent = parent;
break;
case ’17:
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current->code_symbol = ’1°;
current->1_ch = NULL;
current->r_ch = NULL;
current->parent = parent;
break;

default:
printf("tree code error.\n");
exit (EXIT_FAILURE);

break;
}
return(current);
¥
void make_branch(){
int i;
for (i = 0; i < node_sum; i++){
if (nodel[i].parent!=NULL){
if (&node[i] == node[i].parent->1_ch){
node[i] .branch = ’0’;
} else {
node[i] .branch = ’17;
}
}
}
}
/* 000000000 xxkx*
void read_tree(void)
{
char tree_data[1000];
int i;
int ch;

int code_length;

fp_tree = fopen("tree_data.txt","r");

if (fp_tree == NULL) {
printf("file open error no tree_data.txt line[%d]\n"
exit (EXIT_FAILURE);

LINE_D);

> ——

for (node_sum = 0; fgets(tree_data,1000,fp_tree) !'= NULL; node_sum++){
if (tree_data[0] !'= ’0’ && tree_data[0] != ’1’ && tree_datal[0] != ’\n’){
printf("tree_data.txt error\n");
exit (EXIT_FAILURE);
}
if (tree_data[0] == ’\n’)break;
if (tree_data[1] !'= ’:’){
printf("tree_data.txt error\n");
exit (EXIT_FAILURE);
}
if (strlen(tree_data) < 3){
printf("tree_data.txt error\n");
exit (EXIT_FAILURE);
}
}
tree_code = (char *)calloc(node_sum,sizeof (char));
if (tree_code == NULL) {
printf ("error on %d\n",__LINE__);
exit (EXIT_FAILURE);
}
node = (struct node *)calloc(node_sum, sizeof(struct node));/* ODOOOOOOOO sutruct node 10000
oo =/
if (node == NULL){
printf ("error on %d\n"
exit (EXIT_FAILURE);

, __LINE__);
}
decode = (struct decode *)calloc(node_sum,sizeof (struct decode));
if (tree_code == NULL) {
printf ("error on %d\n",__LINE__);
exit (EXIT_FAILURE);
}
fseek(fp_tree,0,SEEK_SET) ;
for (i = 0; fgets(tree_data,1000,fp_tree) != NULL; i++){
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if (i >= node_sum)break;
tree_code[i] = tree_datal[0];
for (ch = 0; tree_datal[ch] != ’\0’; ch++);
if (tree_datalch - 1] != ’\n’){
strcpy(tree_data + ch,"\n\0");
}/* tree_data.txt 00 0000000000000 OOOONO => \n\0 */
for (code_length = 0; tree_datalcode_length] !'= ’\n’; code_length++);
decode[i] .code_length = code_length - 2;
node[i] .code_length = code_length -2;
node[i].id = i;
if (tree_data[2] != ’\n’ && tree_data[2] !'= ’\0’){/* tree_data.txt 0 3000000000000 =/
decode[i].code = (char *)calloc(decode[i].code_length + 2,sizeof (char));/* decode[i].code_length O
gooooog 20™"\a\o"00 =/
if (decode[i].code == NULL) {
printf("error on %d\n",__LINE__);
exit (EXIT_FAILURE);
}
strcpy(decode[i] .code,&tree_datal2]);/* D0O00DD0O00OO0O0O %/

}
return;
}
[FxKsKRkF AR R KRR kR kRkokRokkkook [0 0 00 0 O 0 O O O Dkskskokskskorskoskokokskokokskokok ok sk okok ook kR bk ook kR okok ook kok Kok ok kR Kok Kok kR kok /
void add_arriving_list(double time)
{
if (arriving_count >= ARRIVING_LIST_MAX){
printf ("warningl!!\n");
exit (EXIT_FAILURE);
}
arriving_list[arriving_in] = time;
arriving_in = (arriving_in + 1) % ARRIVING_LIST_MAX;
arriving_count++;
return;
}
double get_arriving list()
{
double time;
if (arriving_count == 0){
printf ("warning2!!\n");
exit (EXIT_FAILURE);
}
time = arriving_list[arriving_out];
arriving_out = (arriving_out + 1) % ARRIVING_LIST_MAX;
arriving_count--;
return(time);
}
[FxKsFRkF AR KRRk F kR Rokkkokok (10 0 T 0 0 0 O Diokokskokskskoroskokokok ook skokoksokok s okokok ko ok ko sk ok koo ko ok koo ok kK ok ok ok ok /
void add_sending_buffer_list(int id)
{
if (sending_buffer_count >= SENDING_BUFFER_LIST_MAX){
printf ("warning3!!\n");
exit (EXIT_FAILURE);
}
sending_buffer_list[sending_buffer_in] = id;
sending_buffer_in = (sending_buffer_in + 1) % SENDING_BUFFER_LIST_MAX;
sending_buffer_count++;
return;

int get_sending_buffer_list()

int id;
if (sending_buffer_count == 0){
printf("warning4!!\n");
exit (EXIT_FAILURE);
}
id=sending_buffer_list[sending_buffer_out];
sending_buffer_out=(sending_buffer_out+1)SENDING_BUFFER_LIST_MAX;
sending_buffer_count--;
return(id);
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int

generate_symbol ()
{

int x;

x = (rnd() <= prob0)? ’0’: ’1’;

fprintf (fp_source, "%c\n",x);

return(x) ;
}
/ ooooo *x/
struct node *node_state;
void

savesource (struct node *output)/* 0000000 000o00o0DOo00oO0oDoooOooDoooooDooOoO =/
{

if (output->parent '= NULL){

savesource (output->parent) ;
fprintf (fp_s,"%c\n",output->branch) ;

return;
¥
void

encode()/* bit = seq[i] 000D (seqli]l) OO0 (bit) DDOOODODO */
{

int i;

char symbol;

symbol = generate_symbol() ;

node_state = (symbol == ’0’)? node_state->1_ch : node_state->r_ch;

if (node_state->code_symbol == ’1’ || (node_state->code_length != 0 && sending_buffer_count == 0)){/* O

Joo0000 (1) 0000000000000 000000O0000D0O0O0O0O0O0O0 =/ 000000000 */
for (i = 0; i < end_symbol; i++){
fprintf (fp_encode_delay, "%f\n",present_time - arriving_time[i]);
fprintf (fp_sending_delay,"%d\n" ,node_state->code_length) ;
}
end_symbol = 0;
savesource(node_state);/* U0 0000000000000 OOO0O =/
if (node_state->code_symbol == ’1’ && sending_buffer_count != 0){
node_state->demand_count++;
}
add_sending_buffer_list(node_state->id);/* 000000000000 00O0OO (node_state) 00O */
if (sending_time < 0.0){
sending_time = present_time + node_state->code_length;

}
node_state = node;/* OO0 00 (node_state) OO0 (node) OO0 */
}
return;
}
int feedback = 0;
int
feed_back()
{
int i;
node_state->demand_count++;/* 00000000000 2/2 %/
if (node_state->code_length != 0){
for (i = 0; i < end_symbol; i++){
fprintf (fp_encode_delay, "%f\n" ,present_time - arriving_time[i]);
fprintf (fp_sending_delay,"%d\n" ,node_state->code_length) ;
}
end_symbol = 0;
savesource (node_state) ;
add_sending_buffer_list(node_state->id);
} else {
return(0);
¥
return(1);
}
int

source_length(int id, int s_length){
if (node[id].parent != NULL){
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s_length++;
s_length = source_length(node[id] .parent->id,s_length);

}
return(s_length);
}
void
sending_finish()/* 000000 =/
{
int id;
int i;
id = get_sending_buffer_list();
fprintf (fp_c,"%s",decode[id] .code);
for (i = 0; i < source_length(id,0); i++){
fprintf (fp_delay,"%f\n", ,present_time - get_arriving_list());/* delay 00O */
if (sending_buffer_count == 0){/* DO00D00000O00OO (id) D0DOO */
if (feed_back(O)){/* 00OOOOODO %/
sending_time = present_time + node[node_state->id].code_length;
node_state = node;
} else {
sending_time = -1;
}
} else {
id = sending_buffer_list[sending_buffer_out];
sending_time = present_time + node[id].code_length;
}
return;
}
I ™™ ok ok kR KRk k KRk k KRk kKKK Rk kK ok /
void
print_tree_rec(struct node *node)
{
printf (" (");
printf ("%c",node->code_symbol) ;
if (node->1_ch != NULL){
print_tree_rec(node->1_ch);
}
if (node->r_ch !'= NULL){
print_tree_rec(node—>r_ch);
}
printf(")");
}
void node_length_rec(struct node *node_state)
{

if (node_state->1_ch != NULL){
printf ("node_symbol = Yc code_length = %d node_id = %d\n",node_state->1_ch->code_symbol,node_state
->1_ch->code_length,node_state->1_ch->id);
node_length_rec(node_state->1_ch);
}
if (node_state->r_ch != NULL){
printf ("node_symbol = Yc code_length = %d node_id = %d\n",node_state->r_ch->code_symbol,node_state
->r_ch->code_length,node_state->r_ch->id) ;
node_length_rec(node_state->r_ch);
¥
¥

/xxskskokskokskokskokskokskokskokskokskokskokskokskkk J O OO0 0000 skk *okskokok ko kokok /

void
arrival_symbol()/* 0DOO0O0O0O0O0 */

{
add_arriving_list(present_time);
arriving_time[end_symbol++] = present_time;
encode();/* 0DODOO000 */
symbol_count++;
if (symbol_count >= INPUT_LENGTH){

arrival_time = -1.0;
} else {

arrival_time = present_time + rand_();/* DO00OD0D0O0O00O0O0OD +000000%*/
}
return;
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}
void
demand_count ()

{
int i;
if ((fp_demandcount = fopen("demand_count.txt","w")) == NULL) {
printf("file open error!!\n");
exit (EXIT_FAILURE);
}
for (i = 0; i < node_sum; i++){
fprintf (fp_demandcount,"%d\n" ,node[i] .demand_count) ;
}
fclose (fp_demandcount) ;
}
void
ini_demand_count ()
{
int i;
for (i = 0; i < node_sum; i++){
node[i] .demand_count = 0;
}
}

[FFFAFAAFAFAFAAFAFAFAFFAFFFFFFF ][] T ARk AR AAAAAAAAAAAAAAAAAAAAAAAAAA A A A A A A A A A KA A A KA A A KA A KA KA KA KKK KKK [
void sketch_tree_rec(struct node *node){
if (node->code_symbol == ’0’){
if (node->parent != NULL)fprintf(fp_sketch,"\\chunk\n{\n");
fprintf (fp_sketch,"\\begin{bundle}{%d}\n" ,node->demand_count) ;
sketch_tree_rec(node->1_ch);
sketch_tree_rec(node->r_ch);
fprintf (fp_sketch, "\\end{bundle}\n");
if (node->parent != NULL)fprintf(fp_sketch,"}\n");
} else {
fprintf (fp_sketch, "\\chunk{%d}\n" ,node->demand_count) ;
}
}
void sketch_tree()
{
if ((fp_sketch = fopen("sketch/sketch.tex", "w")) == NULL) {
system ("mkdir sketch");
if ((fp_sketch = fopen("sketch/sketch.tex", "w")) == NULL) {
printf("file open error!!\n");
exit (EXIT_FAILURE);
}
}
fprintf (fp_sketch,"\\documentclass{jarticle}\n\\usepackage{ecltree,epic,eepic}\n\n\\begin{document}
\n\n\\GapDepth=40pt\n\n") ;
sketch_tree_rec(node);
fprintf (fp_sketch,"\\end{document}\n");

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

int i;

if (argc !'= 3){
printf("no ramda_x (0.100.9)\n");
printf("no probO\n");
exit (EXIT_FAILURE);

}

ramda_x = atof (argv([1]);

prob0 = atof (argv[2]);

init_rnd(1234);

id_count = 0;

present_time = 0.0;/* 0O0OO */

arrival_time = rand_Q);/* 0000 */

sending_time = -1.0;/x DODOOO0O */

symbol_count = 0;

if ((fp_s = fopen("source.txt", "wt")) == NULL) {
printf("file open error!!\n");
exit (EXIT_FAILURE);
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((fp_source = fopen("raw_source.txt", "wt")) == NULL) {
printf("file open error!!\n");
exit (EXIT_FAILURE);

}

if ((fp_c = fopen("code_word.txt", "wt")) == NULL) {
printf("file open error!!\n");
exit (EXIT_FAILURE);

}

[

f ((fp_delay = fopen("new_delay.txt", "wt")) == NULL) {
printf("file open error!!\n");
exit (EXIT_FAILURE);

s

f ((fp_encode_delay = fopen("new_encode_delay.txt", "wt")) == NULL) {
printf("file open error!!\n");
exit (EXIT_FAILURE);

}

if ((fp_sending_delay = fopen("new_sending_delay.txt", "wt")) == NULL) {
printf("file open error!!\n");
exit (EXIT_FAILURE);

}

read_tree();/* tree_data.txt 000000000 OOO =/
node[0] .parent = NULL;
input_tree_rec(node, NULL);
if (tree_codelc_node]l == 20’ || tree_codelc_node] == ’1’){/* tree 0000 D0DODODO tree_code 1000
0oooooooooooo =/
printf("tree_data.txt error\n");
exit (EXIT_FAILURE);
}
make_branch() ;
node_state = node;
ini_demand_count();

VAR T TS 00000000 (feedback Ver.) s k*x sokokokokokok /
while ((arrival_time >= 0.0) || (sending_time >= 0.0)){/* arrival_time 0 sending_time 0OOD 0.000
DoDoooooo =/
if (arrival_time < O || (sending_time >= 0 && arrival_time > sending_time)){

present_time = sending_time;/* arrival_time O O 0O 0O O 0O O O,sending time 0O 0 0O D00 DO
arrival_time [ sending time 000000000000 O0O000O0O0 ,present_time 0 sending_time OO0 */
sending_finish();/* DO0OO0O0O */
} else {
present_time = arrival_time;/* arrival_time 0 000000 sending time 0 00000000 00O
O ,arrival_time 00000000 ,present_time 0 arrival_time 00000 */
arrival_symbol();/* OOO0ODDOOO =/
}
}
/ /
node[0] .demand_count = 0;/+ DO OOO0OO0 o000 %/
demand_count () ;
sketch_tree();
fclose(fp_source);
fclose(fp_tree);
fclose(fp_s);
fclose(fp_c);
fclose(fp_delay);
fclose(fp_sending_delay);
fclose(fp_encode_delay);
for (i=0; i < node_sum; i++){
if (decode[il.code_length != 0){
free(decode[i] .code);

¥
}
free(decode) ;
free(tree_code) ;
free(node);
return 0;

22



A2 OO Al100COOOOO

#define CODE_VALUE_BITS 16

#define TOP_VALUE (((long)1l << CODE_VALUE_BITS) - 1)
#define FIRST_QTR (TOP_VALUE / 4 + 1)

#define HALF (2 * FIRST_QTR)

#define THIRD_QTR (3 * FIRST_QTR)

#define NO_OF_CHARS (2)
#define MAX_FREQUENCY (16383)

A3 0OO00O0OOOO0ODOOOOOOOOODOO

#include <stdio.h>
#include <stdlib.h>
#include <math.h>
#include <string.h>
FILE *read_freq;

FILE *write_code_word;
FILE *read_node;

FILE *n_tree;

FILE *read_nstate;
char r_freq[1000];
char r_node[1000];
char r_nstate[1000];
char tree_data[1000];
char NEW_CODE[1000] ;
int node_sum;

int new_code_num;

int next_ch;

int bit ;

int threshold;

/ ooopoooo

typedef struct t_huff t_huff;
struct t_huff {
char codesymbol;
t_huff *parent;
t_huff xchild[2];
};
typedef struct t_list t_list;
struct t_list {
char new_code[1000] ;
char n_state;
char c_state;
int id;
t_huff *p_Leaf;
};
typedef struct t_leaf {
int entry_num;
int freq;
t_huff *node;
} t_leaf;
t_huff *Huffmantree;
t_list *List;
t_leaf *Leaf;
int leaf_cmp(t_leaf *leaf_a, t_leaf *leaf_b)

{
double diff = leaf_b->freq - leaf_a->freq;
return((diff > 0)? 1: (diff < 0)? -1: 0);
}
void

maketree ()
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int i;

int 1;

int smallest;

int freq;

t_huff *newnodep;

if ((read_node = fopen("tree_data.txt", "r")) == NULL) {
printf("file open error!!\n");
exit (EXIT_FAILURE);

}

if ((read_nstate = fopen("node_state.txt","r")) == NULL) {
printf("file open error!!\n");
exit (EXIT_FAILURE);

}

if ((read_freq = fopen("demand_count.txt", "r")) == NULL) {
printf("file open error!!\n");
exit (EXIT_FAILURE);

for (node_sum = 0; fgets(tree_data,1000,read_node) != NULL; node_sum++){
if (tree_datal[0] != ’0’ && tree_datal[0] != ’1’ && tree_datal[0] != ’\n’){
printf("tree_data.txt error\n");
exit (EXIT_FAILURE);
}
if (tree_data[0] == ’\n’)break;
if (tree_data[1] != ’:’){
printf("tree_data.txt error\n");
exit (EXIT_FAILURE);
}
if (strlen(tree_data) < 3){
printf("tree_data.txt error\n");
exit (EXIT_FAILURE);
}
}
fseek(read_node,0,SEEK_SET) ;
List = (t_list *)calloc(node_sum, sizeof(t_list));
if (List == NULL){
printf("%s in %d\n", "calloc error", __LINE__);
exit (EXIT_FAILURE);
}
Leaf = (t_leaf *)calloc(node_sum, sizeof(t_leaf));
if (Leaf == NULL){

printf("%s in %d\n", "calloc error", __LINE__);
exit (EXIT_FAILURE);
}
for (i = 0; i < node_sum; i++){
fgets(r_node,1000,read_node);
List[i] .n_state = r_node[0];
}
for (i = 0; i < node_sum; i++){
fgets(r_nstate,1000,read_nstate);
List[i].c_state = r_nstate[0];
}
for (i = 0, 1 = 0; fgets(r_freq,1000,read_freq) != NULL; i++){
if (List[i].n_state == ’1’ || (atoi(r_freq) > threshold &% List[i].c_state == ’1’))1++;
}

new_code_num = 1;
fseek(read_freq,0,SEEK_SET) ;
Huffmantree = (t_huff *)calloc(((new_code_num * 2) - 1), sizeof (t_huff));
if (Huffmantree == NULL){
printf("%s in %d\n", "calloc error"
exit (EXIT_FAILURE);

LINE_D);

PR—

for (i = 0; i < new_code_num; i++){
Huffmantree[i] .child[0] = NULL;
Huffmantree[i] .child[1] = NULL;

1=0;

for (i=0; fgets(r_freq,1000,read_freq) != NULL; i++){/* 0000 (freq) O0ODO */
freq = atoi(r_freq);
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if (List[i].n_state == ’1’ || (freq > threshold && List[i].c_state =
List[i] .p_Leaf = Huffmantree + 1;
Leaf[1] .node = Huffmantree + 1;
Leaf [1] .freq = freq;
1++;
Yelse{
List[i] .p_Leaf = NULL;

712)){

}
}
newnodep = Huffmantree + 1;
qsort(Leaf, 1, sizeof(t_leaf), (int(*)(const void *, const void #*))leaf_cmp);/* Leaf 0 freqO O OO0
ooooo =/

for (smallest = 1 - 1; smallest > 0; smallest--, newnodep++){
Leaf [smallest - 1].node->codesymbol = ’0’;
Leaf [smallest ] .node->codesymbol = ’17;

newnodep->child[0] = Leaf[smallest - 1].node;
newnodep->child[1] = Leaf[smallest ] .node;
Leaf [smallest - 1].node->parent = newnodep;
Leaf [smallest ] .node->parent = newnodep;
Leaf [smallest - 1].node = newnodep;
Leaf [smallest - 1].freq += Leaf[smallest].freq;
for (i = smallest - 1; i > O && Leaf[i].freq > Leaf[i - 1].freq; i--){/* 0000000 DODOCOCOOO
ooooooo =/
t_leaf tmp;
tmp = Leaf[i];
Leaf[i] = Leaf[i - 1];
Leaf[i - 1] = tmp;
}
}
Leaf [0] .node->parent = NULL;
fclose(read_node);
fclose(read_freq);

return;
}
int
make_code_rec(t_huff *node,int count){
if (node->parent != NULL){
count = make_code_rec(node—>parent,count);
count++;
¥
NEW_CODE [count] = node->codesymbol;
NEW_CODE[count + 1] = ’\n’;
return(count) ;
}
void
new_tree(){
int i;
int 1;
int a;
1 =0;
for (i = 0; i < node_sum; i++){
if (List[i].n_state == ’1’ || List[i].p_Leaf != NULL){
make_code_rec(Huffmantree + 1,-1);
1++;
for (a = 0; NEW_CODE[a] != ’\n’; a++){
List[i] .new_code[a] = NEW_CODE[a];
}
}
}
¥
void
out_tree(){
int i;

if ((n_tree = fopen("tree_data_new.txt", "wt")) == NULL) {
printf("file open error!!\n");
exit (EXIT_FAILURE);

}

for (i = 0; i < node_sum; i++){
fprintf(n_tree,")c:%s\n",List[i] .n_state,List[i] .new_code);
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}
fclose(n_tree);
fclose(read_nstate);

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

if (argc == 1){
threshold = 0;

} else if (argc == 2 && 0 <= atoi(argv[1]) && atoi(argv[1]) <= 1000000){

threshold = atoi(argv[1]);/* 0000000000000 OO0DOO0OO, 000000 (QOOODOOOo0ODOO

goooooooog) =/
} else {

printf ("Threshold error\n");

exit (EXIT_FAILURE);
}

maketree();/* tree_data.txt 0000000000000 %/
new_tree();/+* 0000000000000 D0OODOOOOO0OOOODOODOODODOOODODO */
out_tree();/* D00 UUOUO tree_data_new.txt DO OO0 */

free(List);
free(Leaf);
free(Huffmantree) ;
return (0);

A4 DO0ODOQOOOOOOOOO

#include <stdio.h>
#include <stdlib.h>
#include <math.h>
#include <string.h>
FILE *read_freq;

FILE *write_code_word;
FILE *read_node;

FILE *n_tree;

char r_freq[1000];
char r_node[1000];
char tree_data[1000];
char NEW_CODE[1000] ;
int node_sum;

int new_code_num;

int next_ch;

int bit ;

int threshold;

/

typedef struct t_huff t_huff;
struct t_huff {
char codesymbol;
t_huff *parent;
t_huff *xchild[2];
};
typedef struct t_list t_list;
struct t_list {
char new_code[1000] ;
char c_state;
int id;
t_huff *p_Leaf;
};
typedef struct t_leaf {
int entry_num;
int freq;
t_huff *node;
} t_leaf;

ooooooo

*k
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t_huff *Huffmantree;

t_list *List;

t_leaf *Leaf;

int leaf_cmp(t_leaf *leaf_a, t_leaf *leaf_b)

{
double diff = leaf_b->freq - leaf_a->freq;
return((diff > 0)? 1: (diff < 0)? -1: 0);
¥
void
maketree ()
{
int i
int 1;
int smallest;
int freq;

t_huff *newnodep;

if ((read_node = fopen("tree_data.txt", "rt")) == NULL) {
printf("file open error!!\n");
exit (EXIT_FAILURE);

}

if ((read_freq = fopen("demand_count.txt", "rt")) == NULL) {
printf("file open error!!\n");
exit (EXIT_FAILURE);

for (node_sum = 0; fgets(tree_data,1000,read_node) != NULL; node_sum++){
if (tree_datal[0] != 0’ && tree_datal[0] !'= ’1’ && tree_data[0] !'= ’\n’){
printf("tree_data.txt error\n");
exit (EXIT_FAILURE);
}
if (tree_datal[0] == ’\n’)break;
if (tree_data[1] != ’:’){
printf("tree_data.txt error\n");
exit (EXIT_FAILURE);
}
if (strlen(tree_data) < 3){
printf("tree_data.txt error\n");
exit (EXIT_FAILURE);
}
}
fseek(read_node,0,SEEK_SET) ;
List = (t_list *)calloc(node_sum, sizeof(t_list));
if (List == NULL){
printf("%s in %d\n", "calloc error"
exit (EXIT_FAILURE);

LINE_.);

PR—

}
Leaf = (t_leaf *)calloc(node_sum, sizeof(t_leaf));
if (Leaf == NULL){

printf("%s in %d\n", "calloc error", __LINE__);
exit (EXIT_FAILURE);

¥

for (i = 0; i < node_sum; i++){
fgets(r_node,1000,read_node) ;
List[i].c_state = r_node[0];

¥

1 =0;

for (i = 0; fgets(r_freq,1000,read_freq) != NULL; i++){
if (List[il.c_state == ’1’ || atoi(r_freq) > threshold)

1++;
}

new_code_num = 1;
fseek(read_freq,0,SEEK_SET) ;
Huffmantree = (t_huff *)calloc(((new_code_num * 2) - 1), sizeof (t_huff));
if (Huffmantree == NULL){
printf("%s in %d\n", "calloc error"
exit (EXIT_FAILURE);

LINE_D);

PR—

}

for (i = 0; i < new_code_num; i++){
Huffmantree[i] .child[0] = NULL;
Huffmantree[i] .child[1] = NULL;
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}
1 =0;
for (i=0; fgets(r_freq,1000,read_freq) != NULL; i++){/* OO00OO00Ofrequ OO0 */
freq = atoi(r_freq);
if (List[i].c_state == ’1’ || freq > threshold){
List[i].p_Leaf = Huffmantree + 1;
Leaf[1] .node = Huffmantree + 1;
Leaf[1] .freq = freq;
1++;
Yelse{
List[i] .p_Leaf = NULL;
}
}

newnodep = Huffmantree + 1;

gsort(Leaf, 1, sizeof(t_leaf), (int(*)(const void *, const void *))leaf_cmp);/* Leaf 0 freq OO DO OO

goooog =/
for (smallest = 1 - 1; smallest > 0; smallest--, newnodep++){
Leaf [smallest - 1].node->codesymbol = ’0’;
Leaf [smallest ] .node->codesymbol = ’17;
newnodep->child[0] = Leaf[smallest - 1].node;
newnodep->child[1] = Leaf[smallest ] .node;
Leaf [smallest - 1].node->parent = newnodep;
Leaf [smallest ] .node->parent = newnodep;
Leaf [smallest - 1].node = newnodep;
Leaf [smallest - 1].freq += Leaf [smallest].freq;
for (i = smallest - 1; i > O && Leaf[i].freq > Leaf[i - 1].freq; i--){/* 0ODODDOO =/
t_leaf tmp;
tmp = Leaf[i];
Leaf[i] = Leaf[i - 1];
Leaf[i - 1] = tmp;
}
}
Leaf [0] .node->parent = NULL;
fclose(read_node) ;
fclose(read_freq);

return;
}
int
make_code_rec(t_huff *node,int count){
if (node->parent != NULL){
count = make_code_rec(node—>parent,count);
count++;
}
NEW_CODE [count] = node->codesymbol;
NEW_CODE[count + 1] = ’\n’;
return(count) ;
}
void
new_tree(){
int i;
int 1;
int a;
1=20;
for (i = 0; i < node_sum; i++){
if (List[i].c_state ==’1’ || List[i].p_Leaf != NULL){
make_code_rec(Huffmantree + 1,-1);
1++;
for (a=0; NEW_CODE[a] !'= ’\n’; a++){
List[i] .new_code[a] = NEW_CODE[a];
¥
}
}
}
void
out_tree(){
int i;

if ((n_tree = fopen("tree_data_new.txt", "wt")) == NULL) {
printf("file open error!!\n");
exit (EXIT_FAILURE);
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}
for (i=0; i < node_sum; i++){
fprintf(n_tree,")c:%s\n",List[i].c_state,List[i] .new_code);

fclose(n_tree);

}
/
int
main(int argc,char *argv[])
{
if (argec == 1){
threshold = 0;
} else if (argc == 2 && 0 <= atoi(argv[1]) && atoi(argv[1]) <= 1000000){
threshold = atoi(argv[1]);
} else {
printf ("Threshold error\n");
exit (EXIT_FAILURE);
}
maketree();/* 000000000000 OOOOOOO, 0000000000 */
new_tree();/* D0D00D00D0D0OD0OD0ODODOOOOODOODOOOOO */
out_tree();/* DUDOODOOODODODOODOODODOOOO =*/
free(List);
free(Leaf);
free (Huffmantree) ;
return (0);
¥
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