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Bl O0O0OO0OOODOOOODOOODO

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

#include "arithmetic_coding.h"

/* xkx]0 0000000k
#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-ia[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[b5]=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; /* OOOOOA ; A000000O0DO,O0000000000. */

double ramda_x;
double rand_(void)

{
return (-(1/ramda)*log(1-(rnd()))); /+ OOODO =*/

18

—;



}

/% -y
double present_time; /* 0000 */

double arrival_time; /x O0O0O0O %/

double sending_time; /+* 00OOO0OO =/

#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;

B2 O00O0OO0OOODOOCOOOO

[FRFFAFAFAAAAAAAFAFF A AR AR R R KKK kkkkokkok ] 0 0 [0 0 0 0 0 O O Dok ok kokkokok ok okl kokkokokokokkokokokokokokokokokok /
void add_arriving_list(double time)

{
if (arriving_count >= ARRIVING_LIST_MAX){
printf ("warningl!!");
exit(0);
}
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!!");
exit(0);
}
time = arriving_list[arriving_out];
arriving_out = (arriving_out + 1) % ARRIVING_LIST_MAX;
arriving_count--;
return(time);
¥

[FxFFFRRF AR KA F AR F AR AR ARk Rk Rokkokkkok [ 0 O 0O (0 O O O ) sskskokskskonskskorokskokorskokokokskokorfokokokokokor ko okokokfokorkokokokkokorkok /
void add_sending_buffer_list(int id)
{

if (sending_buffer_count >= SENDING_BUFFER_LIST_MAX){

printf ("warning3!!");
exit(0);
¥
sending_buffer_list[sending_buffer_in] = id;
sending_buffer_in = (sending_buffer_in + 1) % SENDING_BUFFER_LIST_MAX;
sending_buffer_count++;
return;
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int get_sending_buffer_list()
{

int id;

if (sending_buffer_count == 0){

printf ("warning4!!");

exit (0);
}
id=sending_buffer_list[sending_buffer_out];
sending_buffer_out=(sending_buffer_out+1)SENDING_BUFFER_LIST_MAX;
sending_buffer_count--;
return(id) ;

}

[ FFok Kok ok ok ok okok ok ok skok ok ok kok kb ok kb kokokkokkokokTuns tall (1 [ [ sokokskakokskokoskokokkokokokokdokok ok dskok ok kskok ok kok ko ok skok ok kok ok ok /
#include <stdio.h>
#include <ctype.h>
#include <stdlib.h>
#include <stdlib.h>

struct branch { /* OO0OO branch D00 */
double p; /* OO =*/
struct node * n; /* 0000 */
int id; /+ 0000 =%/

};

struct node { /* 0000 nodeO 00O */
struct node *parent;
struct branch bO;
struct branch bil;

};

int internalnode; /* 000000 =/
double send_time;

double prob0;
double probil;

#define PROBO 0.1 /x 0O 0O0OOOOOO */
#define PROB1 (1 - PROBO) /+ OOOOOCOOODO */
struct node *inode;

struct node *xleaf;

#define INPUT_LENGTH (1 << 20)
int symbol_count;

double delay;

double sum_delay;

/AR A A A A KA F A KA KA KK A KKK KA KKK K KA KKK KA KKK KK [
void
make_tree(double prob0) /* TunstallTree */
{
int m;

inode[0] .parent = NULL;
inode[0].b0.p = prob0;
inode[0].bl.p = 1.0 - prob0;
inode[0] .b0.n NULL;
inode[0] .bl.n = NULL;

for (m = 1; m < internalnode; m++){
int i;
double pmax = 0;
struct branch *sprout;
struct node *parent;

20



for (i = 0; i < m; i++){

if (inode[i].bO.n == NULL && inode[i].bO.p > pmax){
pmax = inode[i].b0.p;
sprout = &(inode[i].Db0);
parent = &(inode[il);

}

if (inode[i].bl.n == NULL && inode[i].bl.p > pmax){
pmax = inode[i].bl.p;
sprout = &(inode[i].Db1);
parent = &(inode[il);

}

sprout->n = inode + m; /% (*sprout).n = &(inode[m]); */
inode[m] .parent = parent;

inode[m] .b0.p = sprout->p * prob0;

inode[m].bl.p = sprout->p * (1.0 - prob0);

inode[m] .b0.n = NULL;

inode[m] .bl.n = NULL;

}
return;
}
double ave_input_length(void)
{
int m=0;
double sum_prob=0;
for (m = 0; m < internalnode; m++){
sum_prob += inode[m].bO.p + inode[m].bl.p; /* sum_prob = sum_prob + (inode[m].bO.p + inode[m].bl.p); */
}
return(sum_prob) ;
}
int
enum_tree_rec(struct node *node, int seq)
{
if (node->b0.n == NULL){
node->b0.id = seq++;
leaf [node->b0.id] = node;
Yelseq{
seq = enum_tree_rec(node->b0.n, seq);
}
if (node->bl.n == NULL){
node->bl.id = seq++;
leaf [node->b1.id] = node;
Yelse{
seq = enum_tree_rec(node->bl.n, seq);
¥
return(seq) ;
}
int
enum_tree()
{
return(enum_tree_rec(inode, 0));
}
/ Tunstall 00000 ®okokok /

struct node *node_encode;

void
encode(char bit)
{
if (bit == 20°){
if (node_encode->b0.n == NULL){
add_sending_buffer_list(node_encode—>b0.id);
if (sending_time < 0.0){
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sending_time = present_time + send_time;

}
node_encode = inode;
} else {
node_encode = node_encode->b0.n;
}
} else {

if (node_encode->bl.n == NULL){

add_sending_buffer_list(node_encode->bl.id);
if (sending_time < 0.0){
sending_time = present_time + send_time;

}
node_encode = inode;
} else {
node_encode = node_encode->bl.n;
}
}
return;
}
/ *xx*Tunstall 00 00 (delay OO0 )**x
void
decode_rec(struct node *node, struct node *child)
{
if (node->b0.n == child){
if (node->parent != NULL){
decode_rec(node->parent, node);
}
delay = (present_time - get_arriving list());
printf ("%£f\n",delay); /* delay 00O =/
sum_delay = sum_delay + (delay);
} else {
if (node->parent != NULL){
decode_rec(node->parent, node);
}
delay = (present_time - get_arriving list());
printf ("%f\n",delay); /* delay OO */
sum_delay = sum_delay + (delay);
}
return;
}
void
decode(int id)
{
if (leaf([id]->parent != NULL){
decode_rec(leaf [id]->parent, leaf[id]);
}
delay = (present_time - get_arriving_list());
printf ("%£f\n",delay); /* delay 00O =/
sum_delay = sum_delay + (delay);
return;
¥
[ FF A A AR AA KA A KKK KA KKK KKK KKK KKKk K
void
sending_finish() /¥ 000000 =/
{
int id;

id = get_sending_buffer_list();

decode(id); /¥000000%*/
if (sending_buffer_count == 0){
sending_time = -1.0;
} else {
sending_time = present_time + send_time;
}
return;
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}

/% *oxok [
int
generate_symbol()
{
int x;
if ( rnd() <= prob0 ){
x = 0";
} else {
x = 17,
}
return(x);

}

void
arrival_symbol() / x00000000 =/
{
add_arriving_list(present_time);
encode (generate_symbol()); /0000000 =*/
symbol_count++;
if (symbol_count >= INPUT_LENGTH){

arrival_time = -1.0;
} else {
arrival_time = present_time + rand_(); /* 000D0OD0OD (OO0OO +00000) */
¥
return;
}
double
make_send_time(int inode)
{
int n;
for (n = 0; inode != 0; n++){
inode >>= 1; /* 0010000000 inode = inode >> 1 x/
}
return(n);
¥
int
main(int argc,char **argv[])
{

if (arge !'= 4){
printf("no prob0 (0.100.5)\n");
printf("no internalnode (102732)\n");
printf("no ramda_x (0.100.9)\n");
exit(1);
¥
prob0 = atof (argv[i]);
probl = 1 - prob0;
internalnode = atoi(argv[2]);
ramda_x = atof (argv[3]);
send_time = make_send_time(internalnode);
inode = (struct node *)calloc(internalnode, sizeof(struct node));
if (inode == NULL){
printf ("error on %d\n"
exit(1);

, __LINE__);
¥
leaf = (struct node **)calloc(internalnode + 1, sizeof (struct node *));
if (leaf == NULL){
printf ("error on %d\n"
exit(1);

LINE__);

}
make_tree(prob0); /* TunstallTree D00 */

ramda = ramda_x/(send_time/ave_input_length());
init_rnd(12345); /* 000 long ODODODO. ODOOO. %/
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enum_tree(); /* TunstallTree 0 idO OO0 */

present_time = 0.0; /x 0000 */

arrival_time = rand_(); /* O0OO0O */

sending_time = -1.0; /x 000000 =/

symbol_count = 0;

node_encode = inode; /* OO U0 (node_encode) 0000 (inode) OO0 */
delay = 0.0;

sum_delay = 0.0;

while ((arrival_time >= 0.0) || (sending_time >= 0.0)){
if (arrival_time<0 || (sending_time>=0 && arrival_time>sending_time)){

present_time = sending_time;
sending_finish(); /+* 000000 =/
} else {
present_time = arrival_time;
arrival_symbol(); /+ 00000000 */
}
}

return(0) ;
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