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# # 3971564021 : MAJOR COMPUTER SCIENCE
KEY WORD: INDEXING / ERRORS
VORAVAT VORASILP : INDEXING ALGORITHM FOR THAI TEXT WITH ERRORS.
THESIS ADVISOR : ASST. PROF. Dr. SOMCHAI PRASITJUTRAKUL, 79 pp. ISBN 974-334-630-9

This thesis presents an indexing algorithm for Thai text with errors. The algorithm utilizes string’s
"uniqueness" property which is defined to be the number of times that string appear as parts of words
in a dictionary. There are three steps in the algorithm. First, we find a list of substrings which can be
re-assembled to the original text and minimizes a function of substring uniquenesses. Second
substrings of the list potentially caused by error are identified. This can be done by comparing a
function of substring uniqueness to a preset threshold. Last, words in the dictionary which
approximately match strings oblained by concatenating the potentially error-caused substrings and
adjacent substrings are added in the index list. Experimental results showed that this algorithm can

improve index completeness from 87% to 94% whiles decrease index precision from 83% to 60%.
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2.2 mswn lAtialagliA1 e DeaNINSaLN4 ( Isolated-word error correction )[2]
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2.3 ﬂﬂ‘iLm”l“HH’mﬂiﬂﬂmunugﬂﬂ‘iﬂﬂﬂ ( Context-dependent word correction )[2]
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2.4 Taseadranayanuunie(tie)[1]
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AOTNENITAIATFBINITUY UWaY N3t ATIIARUNIIUINISAUNENITTLR N (prefix)
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piogl FaeterRiuanalugiin 2.2

ATUIWALNYNTHN (ANNATIINEN)
n3zsan
ngzuan
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n
u
2
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N relbd
4
C
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an } an }
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2.5 meduAwuulszanauuulasds1siayaluLNGe (Approximate String Matching on
trie)[6]
dunismnasseiifesnisarnignaasdriiuuulassaisdayauuunielne
Uszanm nanadeeuaalitiassfienatafietuld k sumluguusfitouus e

AR AFTFBINTWIUAAANNNITANRAN RURRS ANFLAW 178 AURAAL

FaReiesAaTiEN(pseudo code)fmILN1squALLLLITINDILAAIAIgLR 2.3 Tae

I3 <l o

ANTRLANIZANRANRIALLILRNAANTINANHOUZNNIYNULL BN (recursive) @4

as

W RN 1 T sunguaridusifatl

current node  WhishdsmumisrednianazldlunisiFeuiausasnesin1aa

L arialty

err_avalil FusausildiudmauansRanensiiteoen iRadulézn

pOS_o Ui ssas nEs AN &R s lud S ST
FRANININTALALLULIsTHN

pos_a Wl uAuMEsraIRaanEs I A AU A NET AN TZUINNN1TNN
nMsFUALLLIUTZHN

strl] udnFusasnieTifeanisvinnsfuguuLlezann

wl] dhiansusaenesuadntszndnIsiINMeduAuuLUs R0

approx_deletion_error (TRIE_NODE *current node,int err avail,int pos_o,int pos_a,
chaxr Str[],char_w[])
{
if (pos_o == strlen(str))
add w to approximate match word list
else
if availble branch str{pos_o] on current node
{ // path 1
w[pos _a] = str(pos_o]:
approx_deletetion_error(current_node->branch[str[pos_o]],err_avial,
pos_o+1l,pos_atl ,str,w);
}
if (err avail > 0)
for any other branch ¢ of current node ( ¢ != striposl])
{ // path 2
wlpos] = c;
approx_deletetion_error(current node->branch{c],err avial-1,
pos_o,pos_a+l,str,w);
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2.6 MIRUNAUNIAUGRA(Shortest path)[5]
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current_node = 1

err_avial = 1
pos_0=0
pos_a=0
//v W= -
path 1/’ == | path 2
= = ’ | S
current_node = 2 ‘ l current_node = 3 |
err_avial =1 err_avial = 0
pos_o=1 pos_.0=0
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path 1 w="n" W=
current_node = 4
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4 pos_0 =2
/ pos_a=2 I
path 1/ |
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\\ :
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5
w="nget | \\ .
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N e
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‘ current_node = 6 current_node = 7
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7 ="nsLs” | w="nssy”
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T (totitz.. ti-1) = input_text;
base_set = { }
for each position i in text T (tot:t;.. ti-1)
{
find longest word f;,; start from position i that exist as
a word in dictionary where i is start position of word in
7 and j is stop position of word in T
if (f;,; not completely inside any word in base_set)
{
add f;,; to base_set
}
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extend set = {}
for each f;,; in base set
{
for each f,,. in base set
{
If f;4 overlap with fH,
{
if  (j>m)

// tree pieces separate
add fi,»-1 to extend set
add fa,; to extend_set
add fj.,nto extend_set

}

for each position k¥ j = k < m

{
// two pieces separate
add f;,x to extend_set
add fir+1,, to extend set

}

}
)
}
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for each f;,; in base set
{

if exist f£;,; that fm. 1s a word exist in dictionary

where i <= mand j > n and f;,;5 ! = fun
{
add fa,. to extend_set

}

}
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/* = data structure use to hold parameter of program —------ */
typedef struct config_var
{

// dictionary parameter

int total_word_in_dict;

// n-gram and trie parameter

int ngram dimension;

int start_char_ascii_no;

int last_char_ascii_no;

// tuning factor here

// weight relate factor use to calculate weight for each string

int alpha factor;

int beta factor;

int gamma_factor;

int delta_ factor;

int theta factor;

int zigma_factor;

// factor need when processing error

// correction use to calculate threshold

int require split length;

int AA;

int BB;

int CC; .

// minimum length of sting require to perform approximate match

int min_insertion_error;

int min_deletetion_error;

int min_substitutetion error;

int min_transposition_error;

// indexing parameter

// may considered as filter use to decide accept word as index or not

int min_original accept length;

int min_fixed_accept_length;

JCONFIG_VAR;

[* = data structure use to keep information of each word in dictionary ------- */
typedef struct my word
{

unsigned char w[MAXWORDLENGTH] ;

int wlength;

unsigned char flag[NUMOIFFLAG];

// description of each flag here

// flag 0 word have space inside

// flag 1 prefix word probably connect to the following word

// flag 2 suffix word probably connect to former word

// flag 3 word have maiyamok inside

// flag 4 single letter word

// flag 5 special case have only 1 word of this type in dictionary
// flag 6 word have many meanings

// flag 7 able to be stand alone word

// most word is stand alone except some word that

/7 make flag prefix or suffix turned on

// flag 8 packed word,word deleted space inside

// flag 9 fraction word, seperate fraction part of word

// that have space inside

// flag 1U replaced maiyamok, replace occurance cf maiyamok
// flag 11-15 reserve (make record size 80 for easy view with
// hex editor)

}MY_WORD;

[*mmm set ADT --—-—-—----- */
// Set have dummy node
// Field word number of dummy node also hold set size
typedef struct node {
WORD_NUMBER word_number;
struct node *next;
}NODE;



typedef struct set {
NODE *head;
NODE *tail;
}SET:

void create node (WORD NUMBER word_number, NODE **n)
{

NODE *temp;

temp = (NODE *) (malloc(sizeof (NODE)));

temp->word_number = word_number;

temp->next = NULL;

*n = temp;

number of nodes_used++;

)

void init_set (SET *s)
{// create empty set with dummy node
NODE *temp;
create_node (0, &temp) ;
s->head = temp:
s->tail = temp:;

}

void free_set (SET *s)
£
NODE *current, *tmp;
current = s->head:;
while (current->next != NULL)
{
tmp = current->next;
current->next = current->next->next;
free(tmp) ;
number of nodes_used-~-;
}
free(s->head); // free dummy node
number of_ nodes_used--;

}

int empty set (SET *s)
{
if (s->head == s->tail)
return 1;
else
return 0;

}

void delete set (SET *s,NODE *n)
{
NODE *tmp;
tnp = n->next;
n~>next = tmp->next; .
// not need to update head coz it always point to dummy node
if (s->tail == tmp)// require to update tail if node delete is last
{
s->tail = n;
}
s->head->word_number—-;//decrease list size by 1
free (tmp) ;
number_of nodes_used--;

vcid insert set (SET *s,NODE *n)
{

// assumming element insert to list is comming in order

if (empty_set(s}))
{
s->head->next = n;
s—->tail = n;
s->head->word_number++;//increase list size by 1
}
else
{
if (n->word number > s->tail->word number)
{
s—>tail->next = n;
s->tail = n;



s->head->word_number++;//increase list size by 1
}
else
{

free(n);

number of nodes_used--;

}

[Femmmm group ADT ——w=————-——- */
//hold information of vertice in graph
typedef struct group
{
char str[MAXWORDLENGTH] ;
int start_char;
int stop char;
SET *s;
int group_weight;
}GROUP;

void init_group (GROUP *Q)
{
sprintf (g->str,"");

g->start_char = -1;
g->stop_char = -1;
g->group_weight = 0;
g->s = (SET *) (NULL);

}

void setup group (GROUP *g,char *str,int start_char,int
{

strcpy(g->str,str);

g->start_char = start char;

g->stop_char = stop char;

}

void free group (GROUP *g)
{
free_set(g->s);
free(g->s);
}

void make_ group (CONFIG_ VAR *cfg, GROUP *g,SET *s,
char *str,int start_char,int stop_ char,
MY WORD *dictionary)

int len;

int a_factor=1;

int alpha factor = cfg->alpha factor;
int beta_factor = cfg->beta_factor;
int gamma factor = cfg->gamma_ factor;
int delta factor = cfg->delta factor;
int theta_factor = cfg->theta_factor;
int zigma_ factor = cfg->zigma factor;
int num_of_ associate word;

strcpy (g->str, str);
len = strlen(g->str);
g->start_char = start_char;

g—>stop_char = stop_char;
g->s = s;
if (len == 1)

{
num_of associate_word = 0;
}
else
{
num_of_ associate word = g->s->head->word number;

}

stop_char)

if ( is_in_dictionary(dictionary,cfg->total word in dict,str) >=
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a_factor = 0;
// init group weight here
if (num_of_ associate_word == 0)
{
if (len == 1)
{
g->group_weight = delta factor+(int) (1.0*beta_factor*1l);
}
else
{
g->group weight = zigma factor;
}
}
else
{
g->group weight = (a_factor*delta_factor)+

(int) ((1.0*beta_factor*num of_associate_word)/len);

)

int group_ type (CONFIG_VAR *cfg, GROUP *g)
{
int ret = 0;
int num of_ associate word = g->s->head->word_number;

if (num_of_ associate_word == 0)
{

if ( strlen(g->str) == 1)

{

ret = 2;
)

else

{

ret

I
o)

if ( g->group_weight >= (cfg->alpha_ factor*cfg->delta factor)

ret = 3;
}
else
{

ret = 4;

return (ret);

void group copy(GROUP *destination,GROUP *source)
{

memcpy (destination, source, sizeof (GROUP)) ;

/* - graph ADT ——~—---——--— i,
typedef struct graph
{
GROUFP *vertice[MAXGROUPINLINE];
int edge [MAXGROUPINLINE] [MAXGROUPINLINE] ;
int num_of vertice;
}GRAPH;

void init_graph (GRAPH *gph,int num of group)
{

int 1,3

int num_of_vertice = num of group+2;

for(i=0;i<num_of vertice;i++)
{
gph->vertice[i] = (GROUP *) (NULL);
for(j=0;j<num_of vertice;j++)
{
gph—>edgelil [j] = -1; // use -1 as empty edge
}
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}
gph~>num_of vertice = 0;

}

void crate graph (GRAPH *gph,GROUP *g[],int num of group)
{

// vertice #0 and vertice #(num_of syl+l) are dummy vertice

// graph is directed graph then edge[i][j] is from i{(source vertice) to j
(destination vertice)
int i,j,last_char = -1;

gph~>num_of vertice = num of group+2:;

//finding last_char : need to use to short vertice to last dummy vetice
for (i=0;i<num_of group;i-++)
£
if {(gf{il->stop_char > last_char)
last_char = g[i]->stop char;

}

// create vertice set
// vertice set have 2 dummy node one at the beginning and one at ending
for(i=0;i<num_of group;i++)
{
// create vertice
gph->vertice[i+l] = g[i];
}

for(i=0;i<num_of_group;i++)
{
if (glil->start_char == 0) h
{ // create link from first dummy node to vertice i
gph->edge{0] {i+1} = g[i]l->group weight;
} -

if (gl[il->stop_char == last_char)
{ // create link from vertice i to last dummy node
gph->edge[i+1] [num_of group+l] = 0;

)

for(3j=0;j<num of group;j++)
{
// create incoming edge for each vertice i
if ( glil->start_char == (g[jl}->stop char+l) )
// may not need to check (i != j) if all group have more than 2 char

{
gph->edge{j+3}] [i+1l] = g{i]->group weight;
}

// create outgoing edge for each vertice i (not need)

}

void f print graph(FILE *fp,GRAPH *gph)
{

int i,3;

fprintf (fp, "\n Printing graph infomation");
fprintf (fp, "\n Number of vertice : %2d",gph->num of vertice);

fprintf (fp, "\n\t vertices list");
fprintf (fp, "\n\t vertice[ 0] : dummv");
for(i=1;i<gph->num_of vertice-1;i++)
fprintf (fp, "\n\t vertice[%$2d] : %s",i,gph->vertice{i]->str);
fprintf (fp, "\n\t vertice(%2d] : dummy"”,gph->num of vertice-1);

fprintf(fp,"\n\t.edges list™):
for(i=0;i<gph->num of_ vertice;i++)
for(j=0;j<gph->num of vertice;j++)
{
if (gph->edgel[il[j] '= -1)
fprintf (fp, "\n\t edge from {%2d] to [%2d] weight : %d"”,i,J,gph->edge{i]l(jl):

void shortest path(GRAPH *gph,int *length,int *path_length, int path([])
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// find shortest path in graph
int 1,3

int from vertice {MAXGROUPINLINE]:
int current length[MAXGROUPINLINE];
int tmp path[MAXGROUPINLINE];

int p_length = 0;

int bounded [MAXGROUPINLINE] ;

int count;

int updated;

int min;

int sl min;

for(i=1;i<gph->num_of_ vertice;i++)

{

from vertice{i] = i;
current length{i] = INTMAX;
bounded[i] = 0;

}

current_length[0] = 0;

bounded (0] = 1;
count = 1;

while (count<gph->num of vertice)
{
// update vertice that can reach by bounded vertice
updated = 0;
for (i=1;i<gph->num of vertice;i++)
{
for (3=0; j<gph->num_of vertice;j++)
{
if ( ('bounded[i]) && bounded[]] &&
(gph->edge(j] [1i] >= 0) && (i!=j) )
{
if ((gph->edge[j]li]+current length{j]) < current_lengthfi])
{
current_length[i] = gph->edge([j]} [i]+current_length[jl:
from verticeli] = j;
}
updated = 1;
}

}

if (updated)
{
min = INTMAX;
// select min
for(i=1;i<gph->num of vertice;i++)
{
if ( (!bounded(i]) && (from_vertice([i] != i) && (current length[i] < min) )
{
min = current_lengthf[i];
sl _min = i;
}
}
bounded([sl_min] = 1;
}

count++;

i = gph->num of vertice-1:
tmp_path[p_length++] = gph->num of vertice-1;
while (i>0)
{
tmp_path[p length++] = from verticel[i];
i = from verticel[i];
} .
*path_length = p length;
*length = current_length{gph->num of vertice-1];
for(i=0;i<p_length;i++)
{
path[i] = tmp_path{p length-i-1];
//printf("\n vetice [%2d] reach by cost : %d ",path[i],current_length[path[i]]);
}

void f_print_shortest path(FILE *fp,GRAPH *gph,int *length,int *path_ length,int path[])



int 1i;

fprintf(fp, "\n Printing shortest path"):
fprintf (fp, "\n\t vertices list™): )
// not print first edge to dummy vertice and
// not print last egde to dummy vertice
for(i=1;i<*path_length-1;i++)
{
fprintf (fp, "\n\t vertice[%2d] : %s",pathlil, gph->vertice[path{i]]->str):
}
fprintf (fp, “\n Totol path length : 8$d"”, ‘length )’

[H e trie ADT --—-——-——-—- &)
typedef struct trie_rec |

int trie_node_ type;

void *ptr;

int count;

}TRIE_REC;
typedef struct trie internal_node {
TRIE REC child[NUM_OF CHAR];
}TRIE_INTERNAL NODE;

typedef struct trie leaf node ({
int word_number;
int start_position; // start charactor of word
struct trie leaf node *next;
}JTRIE _LEAF NODE;

typedef struct trie leaf list |
TRIE_LEAF NODE *head;
TRIE LEAF _NODE *tail;
unsigned char have_complete word;
// a flag turn on if have complete word in list
/7
}TRIE_LEAF LIST;

void create_trie_leaf node(TRIE_LEAF NODE **n,int word num,int start position)
{

TRIE_LEAF NODE *tmp;

tmp = (TRIE_LEAF NODE *) (malloc(sizeof (TRIE_LEAF NODE)));

tmp->word number = word_num;

tmp->start_position = start position;

tmp->next = NULL:

*n = tmp;

trie_leaf node_counter++;
1

int init_trie leaf list(TRIE_LEAF_LIST *1)
{
TRIE_LEAF_NODE *temp;
// create list dummy node
create_trie leaf node(&temp,0,0);
l->head = temp;
1->tail = temp;
l->have_complete word = 0;
trie_leaf list_ counter++;
return 1;

}

void free_ trie leaf 1ist(TRIE_LEAF LIST *1)
{
TRIE_LEAF NODE *current, *tmp;
current = l->head;
while (current->next != NULL)
{
tmp = current->next;
current->next = current->next->next;
free (tmp) ;
trie_leaf node counter—-;
}
free(l->head); // free dummy node
trie leaf node_counter--;
}

int empty_trie leaf list(TRIE LEAF LIST *1)



if (l1->head == 1l->tail)
return 1;

else
return 0;

int insert_trie leaf 1list(TRIE_LEAF LIST *1,TRIE LEAF_NODE *n)
(
// assumming element insert to list is comming in order
if (empty trie leaf list(1l))
{
l->head->next = n;
1->tail = n;
1->head->word number++;//increase list size by 1
}
else
{
l1->tail->next = n;
1->tail = n;
l->head->word_number++;//increase list size by 1
}
if (n->start_position == 0)
{
1->have complete word = 1;
}

return 1;

void f print trie leaf list(FILE *fp, TRIE LEAF LIST *1,MY WORD *dictionary)
{

TRIE LEAF_NODE *current;

MY WORD *cw;

current = l->head;

while (current->next != NULL)

{ .
cw = dictionary+(current->next->word number);
fprintf (fp, "\n [$5d] : %s",current->next->word number, (char *)cw->w);
current = current->next;

void init~trie(CONFIG~VAR *E L0 ,TRIE_REC s=tyrie)
{
*trie = (TRIE_REC *) (malloc(sizeof (TRIE REC))):
(*trie)->trie node_type = LEAF LIST;
(*trie)->ptr = NULL;
(*trie)->count = 0;

}

void free_trie(TRIE REC *trie)
{ // must write it but later he he

TRIE_INTERNAL_NODE *tmp_internal_node;
TRIE_LEAF LIST *tmp_ leaf list;

int i;
if (trie->ptr == NULL)
{
}
else
{

if (trie->trie node_type == LEAF LIST)

{

tmp_leaf list = (TRIE _LEAF LIST *) (txrie->ptr);

free trie leaf list(tmp leaf list):;
free(tmp leaf list);
trie leaf list counter--;
}
else
{
tmp_internal node = (TRIE_INTERNAL NODE *) (trie->ptr);
// maintain all char
for (i=0; i<NUM_OF CHAR;i++)
{
if (tmp_internal node->child(i].ptr != NULL)
(
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free_trie(&(tmp_internal node->child[i]));
}
}

free(tmp_ internal node):

trie_internal_ node_counter--;

void create_trie_leaf list(void **1)

{

}

TRIE_LEAF LIST *tmp;
tmp
init_trie_leaf list(tmp);

*1

= (TRIE_LEAF LIST *){(malloc(sizeof (TRIE_LEAF LIST)));

{void *) (tmp);

void create_trie internal node(void **n)

{

}

void insert trie_ r(CONFIG VAR *cfg,MY WORD *dictionary,TRIE REC

TRIE_ INTERNAL NODE *tmp;
int i;

tmp = (TRIE_INTERNAL NODE *) (malloc(sizeof (TRIE_INTERNAL NODE)));:

for (i=0;i<NUM_OF CHAR;i++)

{

}

*n

tmp->child[i].trie_node type = LEAF LIST;
tmp->child[i] .ptr = NULL;
tmp->child{i].count = 0;

(void *) (tmp):

trie_internal node_counter++;

start_position,int position)

{

TRIE LEAF LIST *tmp leaf list;

TRIE LEAF NODE *tmp leaf node;
TRIE_INTERNAL_NODE *tmp internal node;
MY WORD *wl, *w2;

unsigned char cl,c2;

int comp_res;

char *strl, *str2;

wl = dictionary + word num;
cl = *(wl~>w + start _position + position);
strl = wl->w + start position + position;
trie->count++; // <== check about this line
if ( (cl == 0) ||
(trie->ptr == NULL) )
{ // case :: terminate
// it's enter this case if there is nothing in tries
// or reach the end of word
if (trie->ptr == NULL)
{ // case :: nothing in trie
// creat leaf 1list
create_trie leaf list(&(trie->ptr)):;
trie->trie node_type = LEAF LIST;
// create node and insert it to list
create_trie leaf node(&timp_leaf node,word num,start position);
insert_trie leaf list((TRIE_LEAF LIST *) (trie->ptr),tmp leaf node);
} // end case :: nothing in trie
else
{ // case :: reach the end of word

// (sth in trie and reach the end of word)

// printf("\n reach end of word [%d]:[%d]:[%4d]1",

// start _position + position,
/7 start _position,position);
if ( trie->trie node type == LEAF_LIST )

{ // case :: leaf list

// need split

//printf ("\n reach end of word [%d]:[%d]:[%d]",
// start position + position,
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// start_position,position);

tmp_ leaf list = (TRIE_LEAF _LIST *) (trie->ptr);

tmp_leaf node = tmp_leaf list->head->next;

w2 = dictionary + tmp_leaf node->word_number;

c2 = *(w2->w + tmp_ leaf node->start_position + position);
str2 = w2->w + tmp_ leaf node->start_position + position;

comp_res = strcmp(strl,str2);

if (comp_res != 0)

}

{

}
e

{

}
/

// case :: need split

create_trie internal node(&(trie->ptr));
trie->trie_node_type = INTERNAL NODE;
tmp_internal node = (TRIE_INTERNAL NODE *) (trie->ptr);

// maintain old leaf list ## this case mean old leaf list have sth not
// coz compres not equal to empty string
tmp internal_ node->child[c2-cfg->start_char_ascii_no+l].trie node_type
LEAF_LIST;
tmp_internal_node->child[c2-cfg->start_char_ascii no+l].ptr =
(void *) (tmp_leaf list);
tmp_internal_node—>child[c2—cfg—>start_char_ascii_no+1].count =
tmp_leaf list->head->word number;
// end wmaintain old leaf list

// maintain new word
// create leaf list at 0 (terminate symbol) and add new word to it
insert _trie r(cfg,dictionary,
&(tmp_internal node->child({0]),
word num,
start_position,position):

// end maintain new word

// end case :: need split
1se

// case :: not need split.

// create node and insert it to list
create_trie_leaf node(&tmp leaf node,word num,start_position):
insert_trie leaf list ((TRIE LEAF LIST *) (trie->ptr),tmp leaf node);
// end case :: not need split

/ end case :: leaf list

else

{

/

/ case :: internal node

tmp_internal node = (TRIE_INTERNAL NODE *) (trie->ptr);

i

nsert_trie r{cfg,dictionary,
& (tmp_internal node->child([0]),
word_num,
start position,position);

} // end case:: internal node

} // end case :: reach the end of word
} // end case :: terminate
else
{ // case :: reduction ( trie already have sth and it not reach the end
// of word)
if ( trie->trie_node_type == LEAF LIST )
{ // case :: leaf list
// need split
tmp_leaf_ list = (TRIE_LEAF LIST *) (trie->ptr):;
tmp_leaf node = tmp_leaf list->head->next;
w2 = dictionary + tmp_leaf node->word number;
c2 = *(w2->w + tmp_leaf node->start position + position);

str2 = w2->w + tmp_leaf node->start position + position;
comp_res = strcmp(strl,str2);

if
{

(comp_res != 0)
// case :: need split
// printf("\n XX :: %s | %s",strl,str2);

create_trie_internal node(&(trie->ptr));
trie->trie node type = INTERNAL NODE;
tmp_internal_node = (TRIE_INTERNAL NODE *) (trie->ptr);

// maintain old leaf list
if ( ¢2 == 0) // c2 = "\0' end of word

{

}

// case :: terminate symbol

// move old list to terminate symbol

tmp_internal node->child[0].trie node type = LEAF LIST;

tmp_internal node->child[0].ptr = (void *) (tmp leaf list);
tmp_internal node->child[0].count = tmp_leaf list->head->word number;
// end case :: terminate symbol B

else

{

// case :: other symbol
// move old list to new place
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tmp_internal node->child{c2-cfg->start_char_ascii_no+l].trie node type =
LEAF_LIST;
tmp_internal node->childlc2-cfg->start_char_ascii_no+l}.ptr =
(void *) (tmp_leaf list);
tmp_internal_node—>child[CZ—cfg—>start_char_ascii_no+1].count =
tmp_leaf list->head->word_number;

} // end case :: other symbol

// end maintain old leaf list

// maintain new word
insert_trie r(cfg,dictionary,
&(tmp_internal node->child[cl-cfg->start_char_ascii_no+1}),
word_num,
start_position,position+l);
// end maintain new word

} // end case :: need split
else
{ // case :: not need split
create_trie leaf node(&tmp_leaf node,word num,start_position);
insert_trie leaf list ((TRIE_LEAF LIST *) (trie->ptr),tmp_leaf node);
} // end case :: not need split

} // end case :: leaf list
else
{ // case :: internal node
tmp_internalhnode = (TRIE_INTERNAL_ NODE *i{trie->ptr);
insert_trie_r(cfg,dictionary,
& (tmp_internal node->child([cl-cfg->start_char_ascii no+l]),
word_num,
start_position,position+l);

} // end case:: internal node
} // end case:: reduction
}

void insert_trie(CONFIG VAR *cfg,MY WORD *dictionary,TRIE_REC *trie,int word num, int
position)
{

MY WORD *current word;

char *c;

current_word = dictionary+word num;
¢ = current word->w + position;
insert_trie_r(cfg,dictionary,trie,word num,position,0);

}

void insert word_to_trie(CONFIG_VAR *cfg,MY WORD *dictionary,TRIE REC *trie,int
word_num)
{

// insert word and it's substring in to trie

int i;

MY_WORD *current word;

current_word = dictionary+word num;
// insert word
insert_trie(cfg,dictionary, trie,word num,0);
// insert word substring
for(i=1l;i<current_word->wlength;i++)
{
insert_trie(cfg,dictionary,trie,word_num,i);

}

}

void make_ trie (CONFIG_ VAR *cfg,MY WORD *dictionary, TRIE_REC **trie)
{

int i;

init_trie(cfg,trie);

//

if ( (*trie)->ptr == NULL )

printf(”"\n initailize is correct"):

for(i=0;i<cfg->total_word in_dict; i++)

//for (i=3;1i<5; i++)

{
insert_word_to_trie(cfqg,dictionary, *trie,i);
//printf ("\n%d",i);

}



void f print_trie(FILE *fp,CONF1G_VAR *cfg,MY WORD

int search trie(CONFIG_VAR *cfg,MY WORD *dictionary, TRIE_REC

{

char buffer [MAXWORDLENGTH];
TRIE_LEAF NODE *tmp_leaf node;
TRIE INTERNAL NODE *tmp_internal node;
TRIE_LEAF LIST *tmp_leaf list;
int i
if (trie->ptr == NULL)
{
//fprintf (fp, "*");
}
else
{
if (trie->trie node_type == LEAF_LIST)
{
tmp leaf list = (TRIE_LEAF LIST *) (trie->ptr);
tmp leaf node = tmp leaf list->head->next;
fprintf(fp,"\n leaf list"):
f print_trie leaf list(fp,tmp leaf list,dictionary):;
}

else

{
tmp_internal node = (TRIE_INTERNAL_NODE *) (trie->ptr);
// maintain terminate char
if (tmp_internal node->child[0].ptr != NULL)

{
fprintf (fp, "\n internal (%si",s):

)

// maintain all char

for (i=0;i<NUM_OF CHAR;i++)

{
if (tmp_internal node->child[i].ptr !'= NULL)
{

sprintf(buffer, "$s%c",s,cfg->start_char_ascii_no+i-1):

f print_trie(fp,cfg,dictionary, &(tmp_internal_node->child[i]), buffer);

position)

{

// return 1 if found str in trie return 0 if not
int ret = 0;

TRIE_LEAF LIST *tmp leaf list;

TRIE_LEAF_NODE *tmp_leaf node;
TRIE_INTERNAL NODE *tmp internal node;

MY WORD *cw;

int comp_res;

char *c, *cstr;

unsigned char uc;

cstr = str + position;

if (trie->ptr == NULL)
{
1
else
{

if (trie->trie_node type == LEAF LIST)

{

tmp leaf list = (TRIE LEAF_LIST *) (trie->ptr):

tmp_leaf node = tmp leaf list->head->next;
cw = dictionary+tmp_leaf node->word number:
c = cw->w + tmp_leaf node->start_position + position;
comp_res = strcmp(c,cstr): ‘

if (comp res == 0)
{
ret = 1;
}
}
else
{
tmp_internal node = (TRIE INTERNAL NODE *) (trie->ptr);
if (*cstr == '\0")

{

ret = search_trie(cfg,dictionary, &(tmp_internal node->child(0]}),str,position);

*trie,char *str, int
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1

}
else
{

uc = *cstr;

ret = search_trie(cfg,dictionary,&(tmp_internal_node—>child[uc—cfg—>
start char_ascii_no+l1}),str,position+l);

}
}
}

return(ret);

int comp{(char *str,char *pat)

{

}

int get_num_trie(CONFIG_ VAR *cfg,MY WORD

{

// return 1 if pat is same as head of str
int ret = 1;

int i=0;
int miss = 0;
char c,s:;
c = *pat;
// printf("\n [%s] :: [%s] ",str,pat);
while ( ('miss) && (¢ != "\0') )
{
c = *(pat+i);
s = *(str+i):;
// printf("\n (%c] | {(%cl",c,s);
if (s t= c)
{
ret = 0;
miss = 1;
}
it++;

c = *(pat+i);
1

return(ret);

int position)
// return Uniqueness of str
int ret = 0;
TRIE_LEAF LIST *tmp_ leaf list;
TRIE_LEAF NODE *tmp leaf node;
TRIE_INTERNAL _NODE *tmp internal node;
MY_WORD *cw;
int comp_ res;
char *c,*cstr;
unsigned char uc;

cstr = str + position;
uc = (unsigned char) (*cstr);
if (*cstr == '\0')
{
ret = trie->count;
)
else
{
if (trie->ptr == NULL)
{
ret = 0; // return 0 but use -1 while debug
1
else
{
if (trie->trie node type == LEAF_LIST)
{ .
tmp_leaf list (TRIE_LEAF _LIST *) (trie->ptr);
tmp_leaf node = tmp_leaf list->head->next;
cw = dictionary+tmp leaf node->word number;

C = cw->W + tmp_leaf node->start _position + position;

// must not use strcmp it'll produce wrong result

comp_res = comp(c,cstr);
if (comp res == 1)
{
ret = tmp_leaf list->head->word_number;
}

else

*dictionary, TRIE_REC

*trie,char *str,
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{
ret = 0; // return O but use -2 while debug
)
}
else
{
tmp_ internal node = (TRIE_INTERNAL_NODE *) (trie->ptr);
ret = get _num trie(cfg,dictionary,
& (tmp_internal node->child[uc-cfg->start_char_ascii_no+l1]),
str,positiontl);

}
}
return(ret);

}

TRIE REC *get trie(CONFIG VAR *cfg,MY_WORD *dictionary, TRIE_REC *trie,char *str,int
position)
{ // return position in trie found str
TRIE REC *ret = NULL;
TRIE LEAF LIST *tmp_leaf list;
TRIE_LEAF_NODE *tmp_leaf node;
TRIE_INTERNAL NODE *tmp internal node;
MY _WORD *cw;
int comp_res;
char *c¢,*cstr;
unsigned char uc:

cstr = str + position;
uc = (unsigned char) (*cstr);
Jf (*cstr == '\0")
{
ret = trie;
}
else
{
if (trie->ptr == NULL)
{
ret = NULL; // return O but use -1 while debug
}
else
{
if (trie->trie_node type == LEAF LIST)
{
tmp_leaf list = (TRIE LEAF LIST ¥*) (trie->ptr);
tmp_leaf node = tmp leaf list->head->next;
cw = dictionary+tmp leaf node->word number;
¢ = cw->wWw + tmp leaf node->start position + position;
// must not use strcmp it'll produce wrong result

comp res = comp(c,cstr);
if (comp res == 1)
{
ret = trie;
}
else

{

ret NULL; // return O but use -2 while debug
}
}
else
(
tmp_internal node = (TRIE_ INTERNAL NODE *) (trie->ptr);
ret = get trie(cfy,dictionary,
& (tmp_internal node->child{uc-cfg->start_char_ascii_no+l]),
str,position+l);

}
1

return(ret);

int complete word(CONFIG VAR *cfg,MY WORD *dictionary,TRIE_REC *trie,char *str,int
position)
{ // this function return 1 if str can be a complete word else return 0

int ret = 0;

TRIE_LEAF_LIST *tmp leaf list;

TRIE_LEAF NODE *tmp leaf node;

TRIE INTERNAL NODE *tmp internal node;



MY_WORD *cw;

int comp_res;
char *c,*cstr;
unsigned char uc;

cstr = str + position;

if (trie->ptr == NULL)
{
}
else
{

if (trie->trie node type == LEAF_LIST)

{

tmp_leaf list = (TRIE_LEAF_LIST *) (trie->ptr);

tmp_leaf node = tmp_leaf list->head->next;

cw = dictionary+t+tmp_leaf node->word number;

¢ = cw->w + tmp leaf node->start_position + position;

comp_res = strcmp(c,cstr);
if (comp_res == 0)
{
if (tmp_leaf list->have_complete word == 1)
{
ret = 1;
}
}
}
else

{
tmp_internal_node =
if (*cstr == "\0")
{

(TRIE_INTERNAL NODE *) (trie->ptr):;

ret = complete word(cfg,dictionary,
&(tmp_internal node->child[0]),stxr,position);

}
else
{

uc = *cstr;

ret = complete word(cfg,dictionary,
& {(tmp_internal node->child[uc-cfg->start_char_ascii no+l]),

}

return(ret);

[Fmm candidate ADT -

str,position+l);

typedef struct candidate node ({

char str[MAXWORDLENGTH] ;

int completeness;

// able to be a complete word

struct candidate node *next;

}CANDIDATE NODE;

typedef struct candidate list (

CANDIDATE NODE *head;
CANDIDATE NODE *tail;
int num of candidate;

typedef struct candidate

}CANDIDATE LIST;

{

CANDIDATE LIST insertion;
CBNDIDATE LIST deletetion;
CANDIDATE_LIST substitutetion:;
CBNDIDATE_LIST transposition;

}CANDIDATE;

void create candidate node(char *str,int completeness, CANDIDATE _NODE **n)

{
CANDIDATE NODE *temp;

temp = (CANDIDATE NODE *) (malloc(sizeof (CANDIDATE NODE))):

strcpy(temp->strx,str);

temp->completeness = completeness;

temp->next = NULL;
*n = temp;

number_of_ candidate nodes_used++;
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int init_candidate_list (CANDIDATE_LIST *1)
{

CANDIDATE NODE *temp;

char str[MAXWORDLENGTH]:;

str[0] = "\O";

create candidate node(str, 0, &temp);

1l->head = temp;

1l->tail = tenmp;

1->num of candidate = 0;

return 1;

}

void free candidate 1ist (CANDIDATE LIST *1)
{
CANDIDATE NODE *current, *tmp;
current = l->head;
while (current->next != NULL)
{
tmp = current->next;
current->next = current->next->next;
free (tmp);
number_of candidate_nodes_used--;
)
free(l->head); // free dummy node
number_of candidate nodes_used--;

}

int empty candidate_list (CANDIDATE LIST *1)
{
if (l->head == l->tail)
return 1;
else
return 0;

int insertAcandidate_list(CANDIDATE_LIST *1,CANDIDATE NODE *n)
{
// assumnming element insert to list is comming in order
if (empty candidate list(1})
{
l->head->next = n;
1=>tail = n;
1->num of candidate++;//increase list size by 1
}
else
{
l->tail->next = n;
1->tail = n;
1->num_of candidate++;//increase list size by 1
}

return 1;

void f print candidate_list(FILE *fp, CANDIDATE LIST *1)
{
CANDIDATE NODE *current;
current = l->head;
while{current->next !'= NULL)
{
fprintf (fp, "\n\t%s",current->next->str) ;
if (current->next->completeness == 1)
FpriotE (D, " (81" 7
current = current->next;

void init_candidate (CANDIDATE *c)

{
init candidate list(&(c->insertion));
init_candidate list(&(c->deletetion));
init_candidate list(&(c->substitutetion));
init candidate list (&{c->transposition));

void free_candidate (CANDIDATE *c)
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free candidate list(&(c->insertion));
free candidate_list (&(c->deletetion));
free_candidate_list (&(c->substitutetion));
free_candidate list(&(c->transposition)});:

void insertion error approx match(CONFIG VAR *cfg,MY WORD *dictionary,

{

}

TRIE_REC *trie,char *original_str, CANDIDATE LIST *1)

char buffer [MAXWORDLENGTH],buffer fixed[MAXWORDLENGTH] ;
char h[MAXWORDLENGTH], t [MAXWORDLENGTH] ;

TRIE_REC *tmp;

int i,j,error_point,length;

CANDIDATE NODE *tmp_ candidate_node;

int completeness:;

strcpy (buffer, original_ str);
length = strlen(buffer);

for(exror_point=0;error_point<length;error point++)
( //copy head part ( part before error )
for(i=0;i<error_point;i++)
( h{i] = buffer(i]:
;[i] = '\0";

j =20
for(i=error point+l;i<length;i++)
{

t[j] = buffer[i];

J++;

t{j] = "\0";

// search trie
sprintf (buffer fixed,"%s%s",h,t);

tnp = get trie(cfg,dictionary, trie,buffer fixed,0);
if (tmp == NULL)
{
// do nothing coz this sequence of char after fixing is not valid
//fprintf (fp," [invalid sequence of char]™);
}
else
{
if (tmp->count == 0)
{
// do nothing coz this sequence of char after fixing is not valid
//fprintf(fp,"” [invalid sequence of char]"):
}
else
{
// add word to list
completeness = complete word(cfg,dictionary,trie,buffer fixed,0);
create_candidate_node (buffer fixed,completeness,&tmp candidate_node);
insert_ candidate_list(l,tmp_ candidate_node);

void deletetion_error approx match(CONFIG_VAR *cfg,MY WORD *dictionary,

{

TRIE_REC *trie,char *original_str,CANDIDATE LIST *1)

char buffer[MAXWORDLENGTH],buffer fixed[MAXWORDLENGTH];
char h[MAXWORDLENGTH], t [MAXWORDLENGTH] ;

TRIE_REC *tmp;

int i,J,k,error point, length;

CANDIDATE NODE *tmp candidate node;

int completeness;

strcpy (buffer,original str);
length = strlen(buffer);

for(error_point=0;error point<=length;error point++)



//copy head part ( part before error )
for(i=0;i<error point;i++)
{
hi{il = buffer{il];
)
h{i} = "\0';

j = 0;
for(i=erroxr point;i<length;i+-)
{

t[j] = bufferlil;

J++;

tr3l = "\0';

for(k=cfg->start_char_ascii_no;k<=cfg->last_char_ascii_no;k++)
{

// search trie

sprintf (buffer fixed, "$s%c%s",h, (char) (k),t);

tmp = get_ trie(cfg,dictionary,trie,buffer fixed,O0):
if (tmp == NULL)
{

// do nothing coz this sequence of char after fixing is not wvalid

//fprintf(fp,” [invalid sequence of char]"):
}
else
{

if (tmp->count == 0)

{
// do nothing coz this sequence of char after fixing is not valid
//fprintf (fp," [invalid sequence of char]"):

}

else

{
// add word to list
completeness = complete word(cfg,dictionary, trie,buffer fixed,0):
create_candidate_node (buffer_fixed,completeness, &tmp_candidate_node);
insert_candidate list(l,tmp_candidate_node);
//f_print_trie(fp,cfqg,dictionary, tmp,buffer fixed ):

}

void substitutetion_error approxz match (CONFIG VAR *cfg,MY WORD *dictionary,
TRIE_REC *trie,char *original_str,
CANDIDATE LIST *1)

char buffer [MAXWORDLENGTH] ,buffer fixed[MAXWORDLENGTH]:
char h[MAXWORDLENGTH], t [MAXWORDLENGTH] ;

TRIE_REC *tmp;

int 1,3, k,error_point,length;

CANDIDATE NODE *tmp_ candidate node;

int completeness;

strcpy (buffer,original_str);
length = strlen(buffer);

for(error_point=0;error point<length;error_point++)
( //copy head part ( part before error )

for (i=0;i<error_point;i++)

( h(i] = bufferf{i};

g[i] = '\0';

1= 0;
for(i=error point+l;i<length;i++)
{
t{j] = buffer[i]:
J++;
}
t{J1 = *\O':

for(k=cfg—>start_char_ascii_no;k<=cfg—>last_char_ascii_no;k++)
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// search trie
sprintf (buffer fixed, "$s%c%s",h, (char) (k),t);

tmp = get trie(cfg,dictionary,trie,buffer fixed,0);
if (tmp == NULL)
{

// do nothing coz this sequence of char after fixing is not valid

//fprintf(fp,” [invalid sequence of char]™):;
}
else
{

if (tmp->count == Q)

{
// do nothing coz this sequence of char after fixing is not valid
//fprintf (fp,"™ [invalid sequence of char]");

}

else

{
// add word to list
completeness = complete word(cfg,dictionary, trie,buffer fixed,0);
create_candidate_node(baffer_fixed,completeness,&tmp_candidate_node);
insert candidate_list (1,tmp candidate node);
//f_print_trie(fp,cfg,dictionary, tmp,buffer fixed );

}

void transposition_error approx match(CONFIG VAR *cfg,MY WORD *dictionary,
TRIE_REC *trie,char *original_str,
CANDIDATE_ LIST EE]
{ // substitute position i and i+l
char buffer [MAXWORDLENGTH],buffer fixed[MAXWORDLENGTH] :;
char h[MAXWORDLENGTH],t[MAXWORDLEEGTH];
TRIE_REC *tmp;
int i, J,error_point,length;
CANDIDATE NODE *tmp candidate_node;
int completeness;

strcpy (buffer,original_str):;
length = strlen(buffer);

for(error point=0; (error point+l)<length;error point++)
{
//copy head part ( part before error )
for(i=0;i<error point;i++)

{

h(i] = buffer{i]:
)
h[i] = '"\O';
j = 0;
for(i=error point+2;i<length;i++)
{
t[j] = bufferlil];
J++;
}
ti{j} = "'\O"';

// search trie
sprintf(buffer_fixed,"%s%c%c%s",h,buffer[error_point+l],buffer[error_point],t);

tmp = get_trie(cfg,dictionary,trie,buffer fixed,0);
if (tmp == NULL)
{

// do nothing coz this sequence of char after fixing is not valid

//fprintf (fp," [invalid sequence of char]"):
}
else
{

if (tmp->count == 0)

{
// do nothing coz this sequence of char after fixing is not wvalid
//fprintf (fp," [invalid sequence of char]"):
)
else
{
// add word to list



completeness = complete_word(cfg,dictionary,trie,buffer_fixed,O);
create candidate_node(buffer_fixed,completeness,&tmp_candidate_node);
insert:candidate_list(l,tmp_candidate_node);

//f print_trie(fp,cfq,dictionary, tmp, buffer_ fixed ):

void create_ candidate (CONFIG_VAR *cfg,MY WORD *dictionary, TRIE REC *trie, char
*str,CANDIDATE *can)
{

char buffer [MAXWORDLENGTH] ;

int length;

strcpy (buffer, str);
length = strlen(buffer);

// approx for insertion error
if (length >= cfg->min_insertion error/*4*/)
{
insertion_error_approx match(cfg,dictionary,trie,buffer, & (can->insertion));

}

// approx for deletetion error
if (length >= cfg->min _deletetion error/*3*/ )
{
deletetion error approx match(cfg,dictionary,trie,buffer,&(can->deletetion));

}

// approx for substitutetion error
if (length >= cfg->min_substitutetion_ error/*4+*/)
{
substitutetion error approx match{(cfg,dictionary,trie,buffer,
& (can->substitutetion));

}

// approx for transposition error
if (length >= cfg->min_transposition_error/*3*/)
{
transposition_error_ approx match(cfg,dictionary,trie,buffer,
& (can—->transposition));

[Fmmmm index ADT --------———- =7

typedef struct index node {
char str{MAXWORDLENGTH] ;
int start position;
int stop_position;

int type;
// 0 original woxrd
i 1 correct insertion error

// 2 correct deletetion error
// 3 'correct substitutetion error
ATd 4 correct transposition error
struct index_node *next;

} INDEX_NODE;

typedef struct index list {
INDEX NODE *head:;
INDEX NODE *tail;
int number of words;
JINDEX LIST;

typedef struct index {
INDEX_LIST base_index;
INDEX LIST additional_index;
} INDEX;

void create_index_node(char *str,int start_position,int stop_position, int
type, INDEX NODE **n)
{

INDEX NODE *temp;

temp = (INDEX_NODE *) (malloc(sizeof (INDEX _NODE)));
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strcpy (temp->str,str);
temp->start_position =
temp->stop position =
temp->type = type:
temp->next = NULL;

*n = temp;

number of index_nodes_used++;

}

int init_index_list (INDEX_LIST *1)
{

INDEX NODE *temp;

char str[MAXWORDLENGTH] ;

str{0] = '\O0";

create_ index node(str,0,0,ORIGINAL, &temp) ;
1->head = temp;

1->tail = temp:;

l->number_of words = 0;

return 1;

}

void free_index list (INDEX LIST *1)
{
INDEX_NODE *current, *tmp;
current = l->head;
while (current->next

{

!= NULL)

start_position;
stop_position;

tmp = current->next;
current->next = current->next->next;
free (tmp);

number of index nodes_used--;
}
free(l->head); // free dummy node
number of index_nodes used--;
}

int empty index_list (INDEX LIST *1)
{
if (l->head ==
return 1;
else
return 0;

1->tail)

int insert index list (INDEX_LIST *1,INDEX NODE *n)

{

int compres;
INDEX NODE *current;
int inserted = 0;

(!inserted) )

int same;

current = l->head;

while ( (current->next != NULL) &&

{
compres = strcmp (n->str, current->next->str);
if (compres == Q)

f

// must check start and stop position

// if not add it

and type if same no need to add

// must search all that have same str before add

same = 0;
while ( (!same) && (compres == 0) && (current->next != NULL) )
{
if ( (current->next->start_position == n->start positicn) &&
(current->next->stop position == n->stop position) &&
(current->next->type == n->type) )
{
free(n);’

number_of_ index nodes_used--;

same = 1;
inserted = 1;

}

else

{
current = current->next;
if ( current->next
{

compres =

!= NULL )

strcmp (n->str, current->next->str);



}

if (!same)

{
n->next = current->next;
current->next = n;
1->number of words++;//increase list size by 1
inserted = 1:

}

)

else

}
//
if
{

}

re

{
if (compres < 0)
{
n->next = current->next;
current->next = n;
1->number of words++;//increase list size by 1
inserted = 1;
}
else
{
current = current->next;
}
}

insert at tail
('inserted)

current->next = n;
1->tail = n;
l->number of words++;//increase list size by 1

turn 1;

void init_index (INDEX *ind)

{

init_index_list(&(ind->base_index));
init_index list(&(ind->additional_index));

}

void free index(INDEX *ind)

{

free_index_list (& (ind->base_index));
free_index list(&(ind->additional_index)):

}

void create_base_index(FILE *fp, INDEX_LIST *1,CONFIG_VAR *cfg,

MY _WORD *dictionary,

TRIE _REC *trie,GROUP *g[],

int g_c,int e_g_c,

GRAPH *gph, int path(],int path length,int length)

int i,3,k,bl,b2,wf,wb, hwf, hwb;

int minimum_length = cfg->min_ original accept_length;
INDEX NODE *tmp_ index node;

int CC = cfg->CC;

int BAA = cfg->AA;

int BB = cfg->BB;

int flag = 0;

fprintf (fp, "\n additional words \n");
for(i=1;i<path length-1;i++)

{

// add current node to index if it complete word
if ( strlen(gph->verticelpath{i])->str) >= (unsigned int) (minimum length)
{
if (complete word{cfg,dictionary,trie,gph->vertice(path[i]]->str,0) )
{
create_index_node (gph->vertice{path
gph->vertice{path
gph->vertice[path
0, &tmp_index_node
insert_index_list(1,tmp_index_node);

}

[i]]}->str,
[i]l}->start_char,
[i]]1->stop_char,
) -

i

)
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// looking for ambiguous
if (i+l < path_length-1)
{
for(j=0;j<e_g c;j++)
{
if ( strlen(g[3]l->str) >= (unsigned int) (minimum_length) )
{

if ( (gljl->start_char >= gph->vertice[path[i]]->start_char ) &s&
(gljl~>stop_char <= gph~>vertice(path[i+1]}->stop_char) &&
' ( (g[jl->start_char == gph->verticel[path[i]]->start_char) &&
(g{jl->stop_char == gph->vertice{path[i]]->stop_char) ) &&
'{ (g[jl->start_char == gph->vertice[path[i+l]]->start_char) &&
(g{jl->stop_char == gph->vertice[path[i+1]]->stop_char) ) )

if (complete word(cfg,dictionary,trie,g[jl->str,0) )
{
bl = 1;
hwf = 0;
if (g[jl->start_char > gph->vertice[path[i]]->start_char)
{ // search for part come before g[j]
bl = 0;
for (k=0;k<e g c;k++)
{

if ( (g[k]l->start_char == gph->vertice[path[i]]->start char) &&
(glkl->stop_char == g[j]l->start_char-1) &&
(g[jl->stop _char != gph->vertice[path(i]]->stop char) )

if ( strlen(glkl->str) >= (unsigned int) (minimum length) )
{ ;

if (complete word(cfg,dictionary,trie,g(k]->str,0) )

{

Bl = 13
wf = k;
hwf = 1;

b2 =1;
hwb = 0;
if (gljl->stop_char < gph->vertice{path[i+1]]->stop char)
{ // searh for part come after g[J]
b2 = 0;
for(k=0;k<e g c;k++)
{

if ( (glk]l->start_char == gljl->stop_char+l ) &&
(glk]l->stop_char == gph->vertice([path[i+l]]->stop char) &&
(gljl->start_char != gph->vertice(path[i+l]]->start char) )

if ( strlen{(g[k]->str) >= (unsigned int) (minimum length) )
{

if (complete word(cfg,dictionary,trie,g(k]l->str,0) )

{

b2 = 1;
wb = k;
hwb = 1;

if (bl && b2)
{
create_index_node(g[j]—>str,g[j]—>start_char,g[j]—>stop~char,
0, &tmp_index_node) ;
insert_index_list(l,tmp_index_node);

if (hwf)
{
Create_index_node(g(wf]->str,g[wfl->start char,g[wf]->stop char,
0,&tmp_index node);
insert index list(l,tmp index node):

}



if (hwb)
{
create_index_node(g[wb]—>str,g[wb]—>start_char,g[wb]—>stop_char,
0, &tmp_index node);
insert_index_list(1,tmp_index_node);

}

f print_index_ list(fp,1);
}

void remove duplicate(INDEX *ind)
{
INDEX_ NODE *current~base_index,*current_additional_index;
INDEX_LIST *additional_index;
INDEX LIST *base_index:;
int compres:
INDEX NODE *tmp;

additional_index = &(ind->additional_index);
base_index = &(ind->base_index);

current_base index = base_index->head;
current additional index = additional_index->head;

while( (current_base_ index->next != NULL) &&
{(current_additional index->next != NULL) ¥
{ 3
compres = strcmp(current base index->next->str,
current additional_ index->next->str);
if (compres < 0)
{
current_base_index = current_base_index->next;
}
else
{
if (compres > 0)
{
current_additional index = current_additional_index->next;
)
else
{
// remove node from additional index list
tmp = current_additional_index->next;
current additional index->next = tmp->next;
if (additional index->tail == tmp)
{
additional_index->tail = current_additional_index;
1
free(tmp) ¢
number of index nodes_used--;
additional_index->number of words--;//decrease list size by 1

/¥ === function using in separator process —----- */

int is_in_dictionary (MY WORD *dictionary,int total word,
char input str([])

{
// This function return entry number where input str locate in
// dictionary if found or return -1 if not found
// total_word number of words in dictionary
// return entry number where str locate in dictionary if found{O-totalword-1]
// or return -1 if not found

int low=0,high=total word-1,mid;

int cmpres;//string compare result

char *cwd;//current word in dictionary to compare

int found = 0; B
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int ret = -1;

while{ (low<=high)} && (!found) )

{
mid = (low+high)/Z;
cwd = (char *) (!dictionary+mid)->w);
cmpres = strcmp(input str,cwd);

)

if (cmpres < 0)

t
}

high=mid-1;

else

{

if (cmpres > 0)

{

}

else // case

{

low=mid+1;

cmpres == 0

found = 1;

ret =

return

}

mid;

ret);

void longest match(CONFIG_ VAR *cfg,MY WORD *dictionary,
int total word,int position,

int *last match position,

char input str[),char output_str(])

{

// This function will find the longest match word start from position

// i in input_str[](T) the parameter last match position will set to

// j that make f;; longest word
int i;
int last match;

int input str length =

char current str[MAXWORDLENGTH] ;
int entry number;
MY_WORD *Cw;

i=position;

current_str[i-position] =
current_str[i-position+l] =

input_stri(i];
"\O';

last match = i;

for (i=position+l; (i<input_str_ length)&&(

{

current_str[i-position] =
current str{i-position+l] =
entry number =

cw =
if |

{

if
{

}
el

(

(

(

bl
(

}
el

{

}
se

if
{

I\Ol,.
entry number >=0)} &&

position == 0 )

(1 == (input_str_ length-1) )
// accept stand alone word only
if ( cw->flag([stand _alone] )

{
last_match = i;

}

se

// accept stand alone or prefix

1f ( cw->flag[stand alone] ||
cw->flag[prefix] )

{ .

last_match = i;

}

(i == (input_str_length-1) )

strlen(input str):;

input str{i]-

(i-position)< cfg->beta factor

is_in dictionary(dictionary,total word,current_str);
dictionarytentry number;
{(entry number <

{total word-1)) )

// accept stand alone or sufffix word

if ( cw->flag[stand alone] |!
cw->flag([suffix] )
{

Yiltt)
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last_match = i;
}
)
else
{ // accept all kind of word
last_match = i;

}

}
)
current_ str([last _match-position+l] = '\0':
strcpy (output_str,current str):
*last _match_position = last_match;

}

void sep(CONFIG_VAR *cfg,MY WORD *dictionary,void *ngram_table,
void *memspace,TRIE REC *trie,GROUP *g[],
int *g_c,int *e g_c,char buffer[])

char longest_match_str[MAXLINELENGTH][MAXWORDLENGTH];
int line_ length;

int i,3.,k,1;

// last_match position : keep the position of last char
// in sentence for each longest word

int last_match position[MAXLINELENGTH] ;

char tmp_stx [MAXWORDLENGTH] ;

int 1is_part_of former group;

int have_incoming_edge:;

int have_outgoing_edge:;

int group count;

int extended group count;

int minimum length = cfg->min_original_ accept_length;
SET *tmp_set?;

line_length = strlen(buffer);
for(i=0;i<line_length;i++)
{
longest match(cfg,dictionary,cfg->total word in dict,
i,last match_position+i,
buffer, longest match str[il):;
}

group_count = 0;
for (i=0;i<line length;i++)
{
is_part_of former group = 0;
for (j=0;j<group count;j++)
{
// is completely substring of group
if ( (i >= gl[j)->start char ) &&
(last match_position[i] <= g[jl->stop _char ) )
{
is_part_of former_group = 1;
}
}
if (!is_part of former group)
{
glgroup_count] = (GROUP *) (malloc(sizeof (GROUP))):
init group(g[group_count]};
setup_group(g{group_count],longest match str(ij,
i,last_match_position(il):
group_count++;
}
} // end : for(i=0;i<line length;i++)

// create extended group : inside word, overlap word
// _ : completely inside word

extended_group count = group_count;

// create completely inside word
for(i=0;i<line length;i++)
{
is_part_of former group = 0;
for (3=0;3<group count;j++)
{
// is completely substring of group
if ( (1 >= gfjl->start_char ) &&
(last match _position[i] <= g[3]->stop_char ) &&

65



66

'( (i == glj}->start_char ) &&
(last_match_position[i] == g[j]->stop_char ) ) )
{
is_part_of former group = 1;
}
}

if ( is_part_of_ former group &&
((last_match_position[i]-i)+1 >= minimum length) )
{
glextended group_count] = (GROUP *) (malloc(sizeof (GROUP}));
init group(glextended group_count]);
setup_group(q[extended_group_count],longest_match_str[i],
i,last _match position[i]);
extended_group_ count++;

}

} // end : for(i=0;i<line length;i++)

// create word start at position i but not longest
for (i=0;i<group_count;i++)
{
// have atleast 2 chars
if ((gli]->stop char - g[i)}->start_char)+l >= minimum_length)
//<=== have atleast 2 char
{
tmp_str[0] = buffer[g[i]->start_char];
for (j=gl{i]->start_char+l;j<g[i]->stop_char;j++)
{
tmp_str(j-glil->start_chaxr] = buffer[j];
tmp_str(j-g[il->start char+l] = "\0';

if ( is_in_dictionary(dictionary,
cfg->total word in dict, tmp_str) >= 0 )
{
g[extended group count]. = (GROUP *) (malloc(sizeof (GROUP;));
init_group(g{extended group count]);
setup group(g[extended group_count], tmp_str,
glil->start_char,j);
extended_group_count++;

}

// create overlap group
for (i=0;i<group count;i++)
{
for (j=i+1;j<group_count;j++)
{
// if group i and j have common part create more group
if ( glil->stop_char >= g[j]l->start_char )
{
// tree pieces separate
// create group for g[i]-g[]j]
for(k=g{il->start char:k<g{jl->start_char;k++)
tmp_str[k-g[i]->start_char] = buffer(k];
tmp_ str(k-gli)]->start_char] = '\0';

glextended group count] = (GROUP *) (malloc(sizeof (GROUP)));

init_group(g[extended group count]);

setup group(g[extended group count],tmp str,
g[i)l->start_char,g[j]->start_char-1);

extended group_ count++;

// create group for g[i] intersect g[j]
for(k=g[j]l->start_char;k<=g[i}->stop char;k++)
tmp_strlk-g[j]->start_char] = buffer(k];
trp_strl{k-g(jl->start_char] = '\0';

glextended group_count] = (GROUP *) (malloc(sizeof (GROUP))):

init_group(g[extended group_count]):

setup_group(g[extended group_ count],tmp str,
g[jl->start_char,gli]->stop_char);

extended group count++;
// create group for gl[j]l-gli]

for(k=g[i]->stop_char+l;k<=g[j]->stop char;k++)
tmp_str{k-{g[i]->stop_char+l)] = buffer([k];



tmp str{k-(g[i]l->stop_char+l)] = "\NO' s

glextended group count] = (GROUP *) (malloc (sizeof (GROUP)));

init group(g[extended_group_count]);

setup _group(glextended group_count],tmp_str,
glil->stop_char+l,gl[jl->stop_char);

extended_group_count++;
// end tree pieces separate

// two pieces seperate
if (glil->stop_char > g[j]->start_char)
{
for(1=0;1<(g[il->stop_char - g[jl->start_char};1l++)
{
// create front part

for(k=g[i]->start_char;k<=g[j]->start char+1l;k++)

tmp_strl[k-g[i]->start_char] = buffer(k];
tmp str[k-g[i]->start_char] = '\0';
gl{extended group count] = (GROUP *) (malloc(sizeof (GROUP}});

init_group(g[extended_group_countl]);

setup group(g[extended group_count],tmp_str,
gli]->start_char,g[jl->start_char+l);

extended group count++;

// create rear part

for(k=(g[j]->start_char+l+1l);k<=g[j]l->stop char;k++)
tmp_str(k-(g[jl->start char+l+1)]} = buffer(k];
tmp_strlk-(g[j]->start_char+l+l)] = '\0';

g[extended group count] = (GROUP *) (malloc(sizeof (GROUP))});

init group(gl[extended group_count]);

setup_group (gl[extended_group_count],tmp_str,
gljj->start_char+l+l,gljl->stop_char);

extended_group_count++;

} // end : for(1=0;1<(g[i].stop char - g{jl.start char);1l++)
}//endif (g[il.stop char > g[j].start_char)

// end two pieces seperate
} // end if ( gli].stop_char >= g[j].start char )
} // end for(j=i+l;j<group_count;j++)
} // end for(i=0;i<group count;i++)

// remove redundant extended group

for (i=group count;i<extended_group count;i++)
{
for (j=i+l;j<extended group_count;j++)
{
if ( (gli]-»start_char == g[j]->start_char) &&
(gfi]l->stop_char == g[jl->stop_char)
{
// move last entry to j(the dupplicate)
group_copy(g[jl,glextended_group count-1]);
j—-; // need this to not make checking new record move here
extended group count--;

}

// remove stand alone group
// (group not have incomeing and outgoing edge when created graph)
for(i=group_count;i<extended_group_count;i++)

{

i

have_incoming edge 0;
have_outgoing edge 0;
for (j=0;j<extended group count;j++)
{
// check for incoming edge :
if ( (gljl->stop_char+l) == g[i]->start_char )
{
have_incoming edge = 1;
}
// check for outgoing edge

i
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if ( (g[il->stop char+l) == g[j]->start_char )
{
have outgoing_edge = 1;
)
} // end : for(j=0;j<extended group_ count;j++)

if ( (! (have_incoming edge) && (g[i]->start_char != 0)) il
(! (have_outgoing edge) && (g[il->stop_char !'= (line_length-1)) ) )
{
// remove a group
// move last entry to j(the dupplicate)
group_copy (g[i],glextended group_ count-1]);
i--; // need this to not make checking new record move here
extended_group_count--;

}
// create real group here

for (1i=0;i<extended group count;i++)
{
tmp_set = (SET *) (malloc(sizeof(SET))):
init_set (tmp_set);
tmp_set->head->word number = get num trie(cfg,dictionary,
trie,g[i]->str,0);

make_group(cfg,gli],tmp_set,
glil->str,g[i]->start_char,g[i]->stop char,
dictionary):

*g_c = group_count;
*e g_c = extended _group_count;

/K= function using in indexing process —---—-- */

void f print_sep string(FILE *fp,CONFIG_VAR *cfg,GRAPH *gph,int path{},int
path_length, int length)
{
int i;
char buffer[5]:;
int CC = cfg->CC;//400
int BAA cfg->na:;//1
int BB cfg->BB;//1
int cut_param;
int 1,tmp;
int flag = 0;

fprintf (fp, "\n");
for(i=l;i<path_length-1;i++)
{

1 = strlen(gph->vertice([path{i]]->str);

tmp = (int) ((1.0*CC)/((1+AA)* (1+AA))) + BB;

cut_param = (cfg->beta factor*tmp)/1;
if (gph->vertice([path[i]]->group weight > cut_param)
{
sprintf (buffer,"*");
1;

flag =
}
else
{
sprintf (buffer,”™ ")
}
fprintf(fp,"” %s [%s].",gph->vertice[path([i]]->str,buffer);
}
if (flag)

{

sprintf (buffer,™***");
}
else
{

sprintf (buffer, ™ "y
}

fprintf (fp," : %d[%s]", length,buffer );
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void expand2 (FILE *fp,INDEX *ind,CONFIG VAR *cfg,MY WORD *dictionary,
GRAPH *gph,int path[],int path_length,int length,
TRIE REC *trie,
int front, int rear,CANDIDATE LIST *c_list,int type)

CANDIDATE LIST *can_list;
CANDIDATE NODE *current;

char buffer [MAXWORDLENGTH] ;
char str{MAXWORDLENGTH] ;

int new_front,new_rear;

int miss, num;

int completeness;

unsigned int minimum length = cfg->min_fixed_ accept_length;
int i;

INDEX_NODE *tmp_index node;
INDEX_LIST *additional_index;

additional_index = &{ind->additional_index);
can_list = c_list;
current = c_list->head;

while(current->next != NULL)

{
strcpy (buffer, current->next->str);

// try to group backward
new_front = front-1;

new_rear = rear+l;
miss = 0;
while ( (new_front>=1)&& (!miss) )

£
sprintf(str, "$s%s", gph->vertice[path{new front]]->str,buffer);
num = get num trie(cfg,dictionary,trie,str,0);
if (num > 0)
{
strcpy (buffer, str);
new_front--;
}
else
{
miss = 1;
new_front++;
)
}

miss = 0;
// try to group forward
while ( (new_rear<path length-1)&& (!miss) )

{
sprintf (str, "%s%s",buffer,gph->vertice[path[new rear]]->str);
num = get num trie(cfg,dictionary,trie,str,0);
if (num > 0)
{
strcpy (buffer,str);
new rear++;
}
else
{
miss = 1;
new_rear--;
}
}

// must check boundary of new_front and new rear
if (new_front <= 0)

( new_front = 1;

if (new_rear >= path_length-1)

( new_rear = path_length-2;

)

completeness = complete_word(cfg,dictionary,trie,buffer,0);
if (strlen(buffer) >= minimum length)



if (completeness == 1)

{
fprintf (fp, "\n\t %s",buffer};
switch(type)
{

case INSERTION_ERROR : fprintf (fp, "{insertion}");
break;

case DELETETION_ERROR : fprintf (fp, "{deletetion}™):
break:;

case SUBSTITUTETION_ERROR : fprintf (fp, "{substitutetion}");
break:

case TRANSPOSITION ERROR : fprintf(fp,"{transposition}");
break;

default
break;

}

fprintf (fp, "\t<<< ") ;

for (i=new_front;i<=new_rear;i++)

{

fprintf(fp,"[ %s ]",gph->vertice([path[i]]->str);

}

fprintf (fp, ™ >>>");

create_index node(buffer,
gph—>vertice[path[new front]]->start char,
gph->verticel[path[new rear]]->stop char,
type, &étmp_index node) ;

insert_index list(additional index,tmp_ index node):;

current = current->next;

}

void expand(FILE *fp, INDEX *ind,CONFIG_VAR *cfg,MY WORD *dictionary,
GRAPH *gph,int path[],int path_length,int length,
TRIE_REC *trie,
int front,int rear,CANDIDATE *can)

expand?2 (fp, ind, cfg,dictionary,

gph,path,path length, length,

trie,

front, rear, & (can->insertion) , INSERTION ERROR) ;
expand?2 (fp,ind, cfqg,dictionary,

gph, path,path_length, length,

trie,

front,rear,&(can—>deletetion),DELETETION_ERROR);
expand2 (fp, ind, cfg,dictionary,

gph,path,path_length, length,

trie,

front, rear, & (can->substitutetion), SUBSTITUTETION_ERROR) ;
expand?2 (fp, ind, cfg,dictionary,

gph,path, path_length, length,

trie,

front, rear, & (can->transposition), TRANSPOSITION ERROR) ;

)

void find_more(FILE *tp, INDEX *ind,CONFIG_VAR *cfg,MY_WORD *dictionary,
GRAPH *gph,int path[],int path length, int length,
TRIE_REC *trie)

int 1i;

int CC cfg->CC; //400
int AR = cfg->An;//1

int BB = cfg->BB;//1

int cut_param;

int str_len, tmp;

int flag = 0;

CANDIDATE can;

char buffer [MAXWORDLENGTH] ;
char str[MAXWORDLENGTH] ;
int num;

int forward:;

int backward;



int miss;

fprintf (fp, "\n additional words \n");
for(i=l;i<path_length-1;i++)
{

str len = strlen{gph->vertice[path[i]l]l->stx);

tmp = (int) ((1.0*CC)/((str_len+AAn)*(str_len+AA})) + BB’

cut_param = (cfg—>beta_factor*tmp)/str_len;
if (gph->verticelpath{il]l->group weight > cut_param)
{

// try to merge with adjacent node

// try to merge forward
sprintf (buffer, "$s", gph->vertice([path(i]l]->stx);
forward = i+1l;
backward = 1i;
niss = 0;
while ( (forward<path length-1) && (!miss) )
{
sprintf (str,"%$s%s",buffer,gph->vertice[path[forward]]->str);
num = get num trie(cfqg,dictionary,trie,str,0);
if (num > 0)
{
// need to check at this point aslo coz it miss in some case
// but it slow down alot
strcpy (buffer, str):
init_candidate (&can) ;
create_candidate(cfg,dictionary, trie,buffer, &can);
expand (fp,ind, cfg,dictionary,
gph, path,path_length, length,
trie,
i, forward, &can) ;
//f print_candidate list (fp, & (can.insertion));
free candidate (&can);

forwardt+;
}
else
{
init_candidate(&can);
create candidate(cfg,dictionary, trie,str, &can);
expand (fp, ind, cfg,dictionary,
gph,path,path_length, length,

trie,

i, forward, &can) ;
//f_print_candidate list (fp, &(can.insertion)):
free_candidate{&can);
forward--;
miss = 1; // force exit loop

}

// try to merge backward after dead
backward = i-1;
miss = 0;
while ( (backward>=1) && (!miss) )
{
sprintf(str, "%s%s", gph->vertice([path[backward]]->str,buffer);
num = get_num trie(cfg,dictionary,trie,str,0);
if (num > 0)
{
// need to check at this point aslo coz it miss in some case
// but it slow down alot
strcpy (buffer, str);
init_candidate (&can);
create candidate(cfg,dictionary,trie,buffer, &can);
expand {fp, ind, cfg,dictionary,
gph,path,path_length, length,
trie,
backward, forward, &can) ;
//f_print_candidate_list (fp, &(can.insertion));
free_candidate (&can);

backward--;
}

else

{
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//

init candidate(&can):
creaEe_candidate(cfg,dictionary,trie,str,&can);
expand (fp, ind, cfg,dictionary,

gph,path,path _length, length,

trie,

backward, forward, &can) ;
//f print_candidate list(fp, &(can.insertion)}:
free candidate(&can);
backward++;
miss = 1; // force exit loop

// try to merge backward
sprintf (buffer, "$s",gph->vertice[path[i]]->str};
forward = i;
backward = i-1;
miss = 0;
while ( (backward>=1) && (!miss) )
{
sprintf (str,"%$s%s",gph->vertice[path[backward]]->str,buffer):
num = get_num_trie(cfg,dictionary,trie,str,0);
if (num > 0)
{
// need to check at this point aslo coz it miss in some case
// but it slow down alot
strcpy (buffer, str);
init_candidate (&can);
create_candidate(cfg,dictionary, trie,buffer, &can);
expand (fp, ind, cfg,dictionary,
gph,path,path_length, length,
trie,
backward, i, &can) ;
//f_print_candidate list (fp, & (can.insertion));
free_candidate (&can);

backward~-;
}
else
{
init_candidate (&can);
create_ candidate(cfg,dictionary,trie, str, &can);
expand (fp, ind, cfg,dictionary,
gph, path,path_length, length,
trie,
backward, i, &can) ;
//f_print_candidate list (fp, & (can.insertion));
free candidate(&can);
backward++;
miss = 1; // force exit loop

}

// try to merge forward after dead
forward = i+l;
miss = 0;
while { (forward<path length-1) && (!miss) )
{
sprintf(str,"%$s%s",buffer,gph->vertice([path([forward]]->str);
num = get_num trie(cfg,dictionary,trie,str,0);
if (num > 0)
{
// need to check at this point aslo coz il miss in some case
// but it slow down alot
strcpy (buffer, str);
init_candidate(&can);
create_candidate (cfg,dictionary, trie,buffer, &can) ;
expand (fp, ind, cfg,dictionary,
gph,path,path_length, length,
trie,
backward, forward, &can) ;
//f_print_candidate list(fp, &(can.insertion));
free candidate(&can);

forward++;

}

else

(

init_candidate(&can);
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}

create candidate(cfg,dictionary,trie,str, &can);
expand (fp, ind, cfg, dictionary,
gph,path,path_length, length,
trie,
backward, forward, &can) ;
//f print candidate_list (fp, &(can.insertion)):
free candidate(&can);
forward--;
miss = 1; // force exit loop

)

}// end if :: if (gph->vertice[path[i]]->group_weight > cut_param)

void process(CONFIG VAR *cfg,MY WORD *dictionary,void *ngram_table,

{

void *memspace, TRIE_REC *trie)

FILE *input_ fp, *output_ fp;
FILE *graph_ fp, *debug fp;
FILE *index_fp;

int i

int group_ count;

int extended_group_count;
char buffer [MAXLINELENGTH] ;
GROUP *g[MAXGROUPINLINE] ;

GRAPH *std_graph;// standard graph (unfix graph use as control)

int Std_path[MAXPATHLENGTH];

int std_path_length;// number of edge in path

int std_length;

INDEX ind; J

int mode = 1; // if 1 will remove the word same as the word in base index list
// from additional index list

std_graph = (GRAPH *) (malloc(sizeof (GRAPH)));

// open input file
if( (input_fp = fopen{ "unsep.txt", "rt" )) == NULL )

printf{ "\nThe 'input.txt' file was not opened\n" ):

else

{

printf( "\nThe 'input.txt' file was opened\n" )

if ( (output fp = fopen( “"output.txt", "wt+" )) == NULL ||
(debug_fp = fopen( "debug.txt", "wt+" )) == NULL ||
(graph_fp = fopen( "graph.txt", "wt+" )) == NULL ||
(index fp = fopen( "index.txt™, "wt+" )) == NULL )
printf( "\nSome of output files were not opened\n" ):;
else

{
printf( "\nAll output files were opened\n" );:

while(!feof (input fp))

{
fscanf (input_ fp, "%s\n",buffer);
//printf("\n line : %s",buffer);

// separate sentence and prepare information
init_index(&ind);
sep(cfg,dictionary,ngram_table,memspace, trie,

g, &group_count, éextended_group count,buffer);

// create graph

//printf ("\n creating graph"):
init_graph{std graph, extended group_count);
crate_graph(std_graph, g, extended_group count) ;
f_print_graph(graph_f£p,std_graph);

// shortest path

//printf("\n shortest path");

shortest_path(std_graph, &std_length, &std_path_ length,std path);

f_print_shortest_path(output_fp,std_graph, &éstd_length,
&std_path_length, std_path);

// detect and fixing error

//fprintf (debug_ fp, "\n\n Processing error detection for line");

//fprintf (debug_fp, "\n %s",buffer);
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// indexing

fprintf(index fp,"\n sentence : %s",buffer);
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f print_sep string(index fp,cfg,std grapi.std_path,std_path length,std length):

fprintf (index fp, "\n base index"):

create_base_index(index_fp, &(ind.base_index),cfg,dictionary,trie,
g, group_count, extended_group_count,
std_graph,std path,std path_length,std length}:;

//fixing error(debug fp,cfg,dictionary,ngram table,memspace,
// std_graph,std path,std_path_length,std iength):

f print_sep_ string(debug fp,cfqg,std_graph,std path,std path_length,std _length);

find_more(debug_fp, &ind, cfg,dictionary,std_graph,std path,std path_length,

std length, trie);

fprintf(debug fp, "\n--————-—mmrmm e

if (mode == 1)
{

remove duplicate(&ind):
}

fprintf (index fp,"\n additional index");

f_print_index_list (index fp, &(ind.additional_ index)):
fprintf (indext /i, MTEEEstigmse — il e — e M SIS —emm i - o — e e e e

// free memory
free_index(&ind);
for (i=0;1i<extended_group_count;i++)
{
free group(g[i]);
free(g{il}):
)
printf ("#");
}
fclose (output_ fp):;
fclose(graph fp);
fclose (debug_fp);
fclose(index_fp);

}

fclose (input_fp);
)

free(std _graph);

———————— main program ---------—-%*/

void main ()

{

MY WORD *dictionary;
TRIE_REC *trie;

void *ngram_table, *memspace;
char str[MAXWORDLENGTH] ;
CANDIDATE can;

CONFIG_VAR cfg;

// initialize dictionary
init_dictionary(&cfg, sdictionary);
// read config file

open_config file(&cfq);

print config(s&cfg);

// n-gram part

// allocate memory for n-gram table (ok)
alloc_memoryspace_for ngram table(&cfg, &ngram table);
memspace = (void *) (malloc({sizeof (NODE)* (250000)));
// read n-gram table

read_ngram_table(s&cfg,ngram table,memspace) ;

// trie part

make_trie(s&cfg,dictionary, &trie);
printf ("\n Processing");
process(&cfg,dictionary,ngram_table,memspace,trie);

printf("\n Processing completed™):

printf("\n Freeing trie : please wait (this may take a while about 50 secs p)")

free trie(trie):
free(trie):



free(dictionary);

free (ngram_

table) ;

free (memspace) ;

printf ("\n
printf("\n

printf ("\n
printf ("\n

printf ("\n

printf ("\n

Total number of nodes used : %d\n",number of nodes_used);

Total number of candidate nodes used : %d\n",

number of candidate nodes_used);

Total number of index nodes used : %$d\n",number of index nodes_used);
Total number of trie leaf nodes used : %d\n",

trie_leaf node_counter);

Total number of trie internal nodes used : %d\n",

trie_internal_ node_counter);

Total number of trie leaf list used : %d\n",trie_leaf list_counter):
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