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

#include <string.h>

[/ —RRELBDERK

#define MRND 1000000000L
static int jrand;

static long ia[56];

static void irnb5(void)

{
int i;
long j;
for(i=1;i<=24;i++){
j=iali]l-iali+31];
if (j<0) j+=MRND;
ialil=j;
}
for(i=25;i<=55;i++){
j=ialil-ial[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=ial[ii];

}

irn55(); irn55(); irn55();

jrand=55;

long irnd(void)

13



if (++jrand>55){irnb5(); jrand=1;}

return ial[jrand];

double rnd(void)
{

return (1.0/MRND)*irnd();
}
[/ —HRELB 1B EEL B & AR
0.5;
double rand_exp(void)

{

double ramda_x

/IRT7YYL—bD

(o
i

return (-(1/ramda_x)*log(1-(xrnd())));

}
#define CODEWORDLEN 40

struct node {

int ch[2];

char word [CODEWORDLEN + 1];
};

int num_en_node;
int num_de_node;
struct node encode_tree[256];
struct node decode_tree[256];

#define BUFFLEN 4096

int

load_en_tree(FILE *fp, int n)
{

int isleaf -1;
int m;

char buff [BUFFLEN];

fgets(buff, BUFFLEN, fp);
//printf ("buff=Ys", buff);
sscanf (buff, "%d : %s\n"
switch (isleaf){

case 0O:

>

m = n;
encode_tree[m] .ch[0]
n

load_en_tree(fp,
encode_tree[m] .ch[1]
n = load_en_tree(fp,
break;

case 1:
encode_tree[n].ch[0]

encode_tree[n] .ch[1]

&isleaf, encode_tree[n].word);

n+ 1;
+ 1);

n;

14



n++;

break;
default:
printf (" [%d]", __LINE__);
exit(1);
break;
}
return(n);
}
void
sprout_de_tree(char *codeword, char *src)
{
int i;
int node;
for (i = 0, node = 0; codeword[i] !'= ’\0’; i++){
if (codeword[i] != ’0’ && codeword[i] != ’1°){
printf (" [%d] \n", __LINE__);
exit(1);
}
if (decode_tree[node].ch[codeword[i] - ’0°] < 0){
node = decode_treel[node].chl[codeword[i] - ’0’] = num_de_node++;
decode_tree[node] .ch[0] = -1;
decode_tree[node] .ch[1] = -1;
decode_tree[node] .word[0] = ’\0’;
} else {
node = decode_tree[node].ch[codeword[i] - ’0°];
if (decode_tree[node].word[0] !'= >\0’){
printf (" [%c]",decode_tree[node] .word[0] );
printf("[%d]", __LINE__);
exit(1);
}
}
}
strcpy(decode_tree[node] .word, src);
return;
}
void

make_de_tree_(int node)
{
static char path[CODEWORDLEN + 1];

static int idx = O0;

if (encode_tree[node] .word[0] == ’\0’){
idx++;
path[idx - 1] = ’a’;
make_de_tree_(encode_tree[node] .ch[0]);
path[idx - 1] = ’b’;

15



make_de_tree_(encode_tree[node].ch[1]);

idx—-;
} else {
path[idx] = ’\0’;

// printf ("sprout (\"%s\", \"%s\");\n", encode_tree[node].word, path);

sprout_de_tree(encode_tree[node] .word, path);

}

return;

void
make_de_tree(void)

{
num_de_node = 1;
decode_tree[0].ch[0] =
decode_tree[0].ch[1] =
decode_tree[0] .word[0]
make_de_tree_(0);
return;

}

void

extract_prefix(struct node

{
int j, k;

tree[], int i)

if (tree[i].ch[0] < O || tree[i].ch[1] < 0){

return;

}

extract_prefix(tree, tree[i].ch[0]);
extract_prefix(tree, treel[il.ch[1]);

/x ZITFHHIOHBEDOEREZRITRD */

if (treeltreel[il].ch[0]].word[0] == ’\O’

tree[i] .word[0] = ’\0’;

return;

|| treeltree[il

.ch[1]] .word[0] == ’\0’){

for (j = 0; treel[tree[i].ch[0]].word[j] == treeltreel[i].ch[1]].word[jl; j++){

if (treel[treel[il.ch[0]].word[j]l == >\0’){

break;

}
treeli] .word[j] =
}

tree[i] .word[j] = ’\0’;

if (5 > 0){

for (k = 0; treel[treel[i].ch[0]].word[k + j]
tree[tree[i] .ch[0]] .word[k] = tree[treel[i]

}

tree[tree[i].ch[0]].word[j];

tree[tree[i].ch[0]].word[k] = ’\0’;

16
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for (k = 0; treel[treel[i].ch[1]].word[k + j] !'= °\0’; k++){
tree[treel[i].ch[1]] .word[k] = tree[tree[il.ch[1]].word[k + jI;

}
tree[tree[i].ch[1]].word[k] = ’\O’;
}
return;
}
void

extract_prefix_en(void)

{
int i;
for (i = 0; i <num_en_node; i++){
if (encode_tree[encode_tree[i].ch[0]].word[0] != ’\0’ &&
encode_tree[encode_treel[il.ch[1]].word[0] != >\0’){
int j, k;
for (j = 0; encode_tree[encode_tree[i].ch[0]].word[j] == encode_tree[encode_tree[i].ch[1]].word[j]l; j++){
encode_tree[i] .word[j] = encode_tree[encode_tree[i].ch[0]].word[j];
}
encode_tree[i] .word[j] = ’\0’;
if (j > 0){

for (k = 0; encode_tree[encode_treel[i].ch[0]].word[k + j] != ’\0’; k++){
encode_tree[encode_treel[i].ch[0]].word[k] =

encode_tree[encode_tree[i].ch[0]].word[k + j];

}
encode_tree[encode_treel[i].ch[0]].word[k] = ’\0’;
for (k = 0; encode_treel[encode_tree[i].ch[1]].word[k + j] != °\0’; k++){

encode_tree[encode_tree[i] .ch[1]].word[k] =
encode_tree[encode_tree[i].ch[1]].word[k + jI;

}
encode_tree[encode_tree[i].ch[1]].word[k] = ’\0’;

}

return;

void

extract_prefix_de(void)

{
int i;
for (i = 0; i <num_de_node; i++){
if (decode_treel[decode_tree[i].ch[0]].word[0] != ’\O’ &&
decode_tree[decode_tree[i] .ch[1]].word[0] != °\0’){
int j = 0, k;

printf (" [%d]", __LINE__);
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while (decode_tree[decode_tree[i].ch[0]].word[j] ==
decode_tree[decode_tree[i] .ch[1]].word[j1){
decode_tree[i] .word[j] = decode_treel[decode_tree[i].ch[0]].word[j];

jt+s
printf (" [%d]", __LINE__);
}
decode_tree[i] .word[j] = ’\0’;
if (3 > 01
for (k = 0; decode_tree[decode_tree[i].ch[0]].word[k + j] != ’°\0’; k++){

decode_tree[decode_tree[i] .ch[0]] .word[k] =
decode_tree[decode_tree[i].ch[0]].word[k + jI;

}
decode_tree[decode_tree[i].ch[0]].word[k] = ’\0’;
for (k = 0; decode_tree[decode_treel[i].ch[1]].word[k + j] != ’\0’; k++){

decode_tree[decode_tree[i] .ch[1]] .word[k] =
decode_tree[decode_tree[i].ch[1]].word[k + j];
}
decode_tree[decode_tree[i] .ch[1]] .word[k] = ’\0’;

}
printf ("num_de_node=%d F 1=%d F 2=Y%d BS&E=Vs\n",
i, decode_tree[i].ch[0], decode_treel[i].ch[1], decode_treel[i].word);
}

int symbol_queue_count = 0;

int symbol_queue_in = 0;

int symbol_queue_out = O;

#define SYMBOL_QUEUE_MAX 1000000

double symbol_queue_time [SYMBOL_QUEUE_MAX];
char symbol_queue_symbol [SYMBOL_QUEUE_MAX] ;

void
put_symbol_queue(double time, char symbol)

{
if (symbol_queue_count >= SYMBOL_QUEUE_MAX){
printf (" [%d]\n", __LINE__);
exit(1);
}
symbol_queue_time[symbol_queue_in] = time;
symbol_queue_symbol [symbol_queue_in] = symbol;
symbol_queue_in = (symbol_queue_in + 1) % SYMBOL_QUEUE_MAX;
symbol_queue_count++;
return;
}
void

get_symbol_queue (double *time, char *symbol)
{
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if (symbol_queue_count == 0){
printf (" [%d]\n", __LINE__);
exit(1);

}

*time = symbol_queue_time [symbol_queue_out];

*symbol = symbol_queue_symbol [symbol_queue_out];
symbol_queue_out = (symbol_queue_out + 1) % SYMBOL_QUEUE_MAX;
symbol_queue_count --;

return;

int server_queue_count = 0;

int server_queue_in = 0;

int server_queue_out = 0;

#define SERVER_QUEUE_MAX 1000000
char server_queue [SERVER_QUEUE_MAX] ;

void

put_server_queue(char symbol)

{
if (server_queue_count >= SERVER_QUEUE_MAX){
printf (" [%d]\n", __LINE__);
exit(1);
}
server_queue [server_queue_in] = symbol;
server_queue_in = (server_queue_in + 1) % SERVER_QUEUE_MAX;
server_queue_count++;
return;
}
int

get_server_queue()
{

char symbol;

if (server_queue_count == 0){
printf (" [%d]\n", __LINE__);
exit(1);

}

symbol = server_queue[server_queue_out];
server_queue_out = (server_queue_out + 1) % SERVER_QUEUE_MAX;
server_queue_count--;

return (symbol);

double current_time;
double arrival_time;

double departure_time;
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#define CUSTOMER_MAX 10000

int customers = 0;

int arrival_mode = 0; /% 0: BEDEE 1:RPBENE 2:EEHEFLE +/
void

encode ()

{

static int current_node = 0;
int next_node;
int length;

if (rnd() >= 0.2){ //ZTTY =AY VRIVOERRELAERTE D
next_node = encode_tree[current_node].ch[0];
put_symbol_queue(current_time, ’a’);

// printf("arrive: a\n");

} else {
next_node = encode_tree[current_node].ch[1];
put_symbol_queue(current_time, ’b’);

//printf ("arrive: b\n");

length = strlen(encode_tree[next_node] .word);
if (length > 0){
int i;
if (server_queue_count == 0){
departure_time = current_time + 1.0;
}
for (i = 0; i < length; i++){
put_server_queue (encode_tree[next_node] .word[i]);

// printf("queue: %c\n", encode_tree[next_node] .word[il);
}
}
if (encode_tree[next_node].ch[0] == -1) {
current_node = 0;
if (arrival_mode == 1){
arrival_mode = 2;
}
} else {
current_node = next_node;
}
customers++;

if (arrival_mode == 0 && customers >= CUSTOMER_MAX){
arrival_mode = 1;

}

if (arrival_mode <= 1){
arrival_time = current_time + rand_exp();
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return;

void
decode (FILE *fo)
{
static int current_node = 0;
double a_time;
char symbol;
int next_node;
int i;

double n;

if (get_server_queue() == ’0’){
next_node = decode_tree[current_node].ch[0];
//printf ("server: 0 (%d)\n", next_node);

} else {
next_node = decode_tree[current_node].ch[1];
//printf ("server: 1 (%d)\n", next_node);

for (i = 0; decode_treel[next_node].word[i] != ’\0’; i++){
get_symbol_queue(&a_time, &symbol);
//printf ("’Yc’->%c’ % %f %f\n", symbol, decode_tree[next_node].wordl[i],
a_time, current_time, current_time - a_time);

if (fo){
fprintf(fo, "%f \n",current_time - a_time);
} else {
printf("%d\n", __LINE__);
exit(1);
}

n = current_time - a_time;

if (decode_tree[next_node].word[i] != symbol){
printf("%d\n", __LINE__);
exit(1);
}
}
if (decode_tree[next_node].ch[0] == -1 && decode_tree[next_node].ch[1] == -1){
current_node = 0;
} else {
current_node = next_node;
}

if (server_queue_count > 0){

departure_time = current_time + 1.0;
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return;

void

print_tree(struct node tree[], int i)

{
printf ("i=%d ch_0=Y%d ch_1=%d word=[%s]\n", i, tree[i].ch[0], tree[i].ch[1], tree[i].word);
if (treel[il.ch[0] > 0){
print_tree(tree, treel[i].ch[0]);
}
if (treelil.ch[1] > 0){
print_tree(tree, treel[i].ch[1]);
}
return;
}
int
main(void)
{

FILE *fp, *fo;
char filename[80];

int i;
init_rnd(2345);

printf ("7 7 1 ILE=");

gets(filename) ;

if ((fp = fopen(filename, "r")) == NULL) {
printf ("7 7AINEF—TVTEEEA . \n");

exit(1);

}
if ((fo = fopen("test20.ods", "w")) == NULL) {
printf ("7 7AINEA—TVTEELEEA . \n");
exit(1);

}

fscanf (fp, "%d ", &num_en_node) ;
load_en_tree(fp, 0);
fclose(fp);

make_de_tree();
extract_prefix(encode_tree, 0);

extract_prefix(decode_tree, 0);

for (i = 0; i < num_en_node; i++){
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printf ("i=%d ch_0=d ch_1=%d en_word=[%s]\n",
i, encode_treel[i].ch[0], encode_treel[i].ch[1], encode_treel[i].word);
}
for (i = 0; i < num_de_node; i++){
printf ("i=Y%d ch_0=Vd ch_1=}d de_word=[%s]\n",
i, decode_tree[i].ch[0], decode_tree[i].ch[1], decode_treel[i].word);

}
while (arrival_mode <= 1 || server_queue_count > 0){
if (arrival_mode <= 1 && ((server_queue_count == 0) || (arrival_time <= departure_time))){
current_time = arrival_time;
encode();
} else {
current_time = departure_time;
decode (fo);
}
}
printf("%d, %d\n",symbol_queue_count, server_queue_count);
fclose(fo);
return(0) ;

23



