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finclude
finclude
#include
#include
$include
#include
#define
#define
#define
tdefine
¥define
fdefine
#define
$define
#define
idefine
#define
$define
#define
§define
§define
$define
kdefine
§define
fdefine
#define
define
$define
#define
$define
#define
#define
#define

struct

{

¥
typedef

struct

{

h
typedef

struct

{

(process.h>
<stdio.h>
<conio.h
ctype.h
¢stdlib.h
<string.hy
M 10

WM (2xM)
NAME 8

MAX 81
MAXWORD 16
MLOC 5

NIL (-1L)
blank 160
space '’
goln "\n’
nul '\o’
dirname "DIRECTOR"
extdict ".pIC"
extindex ".INX"
dot .’
dochead "dh"
paratext "p"
eng_zero 0x30
eng_nine 0x39
first_eng Oxd4l
last_eng Ox54A
fst_eng 0x61
1st_eng 0x74
fst_thai OxAl
1st_thai OxE4
thai_zero 0x90
thai_nine 0x99

Directory_File
char fnane[NAME];

char desc{ﬂﬁﬁ Ej‘a V] H VI%JW Ejf] ﬂ ‘5

struct Dlrec‘[y File DFIL;

ol 1 ONNT m'mmaﬂ
lon

char ﬂ!tle[HAX]

struct Text_Index INDX;

Link_List

long begin;
int docno;

“int parano;

i
typedef

int wordno;
long next;

struct Link_List LINK;

60



struct node
{ int cont;
char key[MH][MAXWORD]:
int occur[MM):
long list[MH];
long ptrifM+l];
3
typedef struct node NODE;

NODE rootnode:

FILE *fpdir, ¥fptext, *fpdict, ¥fpindex,
int  ctindex, count = 0:
long start, root = NIL, ptindex, pointe

create();

int opencfile();
insert(char¥, long);
int ins(char¥, long, long, chart
int binssarch(char¥, char*[];
search();

int opensfile();
printlocat(long, int);
printtitle(long, int);
printpara(long, int);
notfound(char¥);
appendiext{);
printdir(};

update();

closefile();

long getdir():
writedir(long, DFILY):
long getindex();
readindex(long, INDX¥); Vv
writeindex(long, INDX¥); %
rdstindex(); *E
wrstindex(); -
long getlist() _
readlist( long, LINKX)

uritelist( long LINK*F‘ u El fJ V] ﬂ 7] j w El’] n i
long getnode()

readnode( long, NODF*

il 1“3]%'1 mn'm UNAINYIAY

wrstart()
error(chér*

.-
el

main()
{ char ch;
clrser();
while(1)
{ printf("\n  c¥n'A%a0\n\n");
printf("1  WNEADEMIUANS\n");
printf("2  WnAIIUANS\n");
printf("3  SHUNIUAN'S\n");
printf("4  WUMU NENTEIAMUNBLAN *\n");



printf(*5  WzOHUAHUNILAN 23U T\n");
printf("0  ¥GNIWAYRIM\N\R");

printf("  MNRLSANTLATNANA " LAUARADY ; )
do

{ ch = getchar();
ch = toupper(ch);
} while (ch != 1" && ch 1= 2’ && ch 1= 3" &¥ch = "¢
b ch 'z 'S’ & ch !z '0');
if (ch == ’0") [ clrscr(); break; )
clrser();

switch (ch)

{ case '1’ : create():
count = 0;
printf(" \nﬂl
getch();

clrser(): ,-.lllllll"""'l
break;
case ‘2" : search( )y

clrser();
break:
case '3 : appendtext
printf(”
getch();
clrser();
break;
case "4’ : printdir();
printf("\nN#le
getch();
clrser();
break;
case 5’ : update():
clrscrfle=
break ;s

}
)
s

o) Naxwoﬂoﬂual'mw TNYINT

LINK address;

INDX 1nd a an ¢ of
long add W’]aﬁﬂimi mqu.'ﬂqaﬂ
int code, shflag flag = 0, ch, m 008 ‘ :

int countu rd = 0, countpara = 0, countdoc;

code = opencfile();
if (code == 0) return;
if (fptext != NULL)
{ countdoc = count;
if (fseek(fptext, pointer, 0)) error(“fseek in creat 1");
while(1) .
{ ch = getc(fptext);
if (ch == dot) -hflag = 1;
if ((ch »= eng_zero) & (ch <= eng_| nxne) 11 (ch »= first_eng)
§& (ch <= last_eng) !} (ch > fst _eng) & (ch <= lst_eng)



(ch >z fst_thai) && (ch <= lst_thai)
{ch »= thai_zero) & (ch <= thai_nine))

i
(]
18]
i)

wflag = 1;
word[i+4] = ch;

)
if ((ch == blank) !! (ch == space) |} (ch == eoln) i} (ch == EOF))
{ word[i] = nul;

if (hflag)

{ J*¥ 1f document header, store address of document

and document title in index file. x/
/* Document title is the f1
and must be less than & x/

if (strncep(word,dogheat
{ index.docadd ==

countdocts;
countword =

countpara = 0 %
printf(" \n:iﬂi\ TR VslisustiR g g _ oc,index.title);
for (m=0; m< lj nt -;f-‘-'?-ﬁi \ ace;

/% Seek backward ent title

to scan wo

if (fseek K e e e Y A - g
} ( *_ |1 ‘

1f (strncnp(ws‘ ,paratext,1) =
address. begln.f ell( fptext

FWEI’J‘VIEWI?WEI’]ﬂ‘i

hflag =0y ~wflag-= 0;

qwﬂa”ﬂﬁmuwnwmaﬂ

x If word, store word in B-Tree
and store address in link list. ¥/

countwordts;

address.docno = countdoc;
address.parano = countpara;
address.wordno = countword;
address.next = NIL; 3
add - getlist(); :
writelist(add,&address);
insert(word,add);



wflag = 0;
} /¥ end if {wflag) ¥/

: 0;
for (' 0; j < strlen{word); j++) word(j) - space;
if (ch == EOF) break;
} /¥ end if (blank) ¥/
} /% end while ¥/

/¥ Update the first record of index file and dictionary file. ¥/
count = countdoc;
pointer = ftell(fptext);
wrstindex();

wrstart();

}

closefile();

}

int opencfile()
{ DFIL direct;
char filename[NAME), sname
long d;
int dup = 0;

if ({fpdir = fopen{dirname,
fpdir = fopen(dirnane,

printf("\nT1vxld NUNIUAN IOL

scanf("%s",filename);

if ({iptext - fopen{filenanme,
{ printf("\nFile not found\n

return 0;
) -
printf("\n"); T —
printf(" NI BIMAUNETH AN \n")
flushall(); . .
gets(descript); J‘

printf("\n");

e @8R EWIW gn73

{ dup =1

g .,,UPQW’]Nﬂ‘ifUNWYmEI’]aEI

{ strepy( dlrect. fname, filename);

strepy(direct.desc, descript);
= getdir();

writedir(d, &direct);

37

strepy(sname, filename);

strcat{sname, extdict):

fpdict = fopen{sname, “rbt");

if (fpdict == NULL)

{ fpdict = fopen(sname, "wbt");
wrstart();



}

}

else rdstart();

strepy(sname, filename);

strcat({sname, extindex);

if ((fpindex - fopen(sname, “rb+")) =z NULL)

{ fpindex = fopen(sname, "wbt");
wrstindex();

)

else rdstindex();
return 1;

function create. Most of &
¥/
long tnew, u, getnode();
int  code, onew;
char *wordnew;
long anew;

code = ins{word, add, roo ,
f (code) return; /¥ Co

/¥ Code = 0 : first key is in
or : new root node 1s

u = getnode();
rootnode.cnt = 1;
strepy(rootnode. key[0],wordn
rootnode.occur[0) = oneRfiTmmmmee
rootnode.1ist[0] = anew;: V ‘
rootnode.ptr(0] = root;
rootnode ptr[l] T tnew; ﬂ‘
root =

e Mg In3

1nt ins{char *word f‘lg add, long t, char *Ey, int *v, 1ong xx, long *u)

"SRRI nENa Y

0 1f insertion not completely successful,
1 if insertion successful,
2 if word is already present in B-tree. X/

long tnew, getnode(), p_final, *p, a_final, *a, anew, a_temp;
int ¢, i, j, *n, code, *o, o_final, onew;

char *wordnew, K fxnal[HAXHORD] *k[ﬂﬂ]

HODE nod, newnod;

LINK add_temp;

/* Exanine whether t is a pointer field in a laef : ¥/
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if (t == NIL)
{ *u = NIL;
T word;
LA
¥x = add;
return 0;
T
readnode(t, &nod);
n = &nod.cnt;
0 = nod.occur;
a = nod.list;
p = nod.ptr;
for (c = 0; c < M¥; ct+)  klc)

ye m g

/% Select pointer p[i] and try™t
the subtree of which p[i
/* "i" is the position to insg

i = binsearch{word, k, *n);

if (1 < *n && stremp(word,k[i
{ /% Duplicate key, creatb

ofilt; ‘ '

readlist{a[i], &add_temp);

a_temp - a[i};

while (add_temp.next '= NIL)

{ a_temp = add_temp.next; =
readlist(add_temp.next, &add_ :ﬁ;g:'

} o [

add_temp.next = add;..
writelist(a_temp, tadd™f
writenode(t, &nod); :
return 2; J
}
code = ins(word, add, p[i], &l'omu &onew, tanewjL&tnew);

e wn @18V NINEINT

/% Insertion in subfidee did not conpletely succeed;
try to insert wordnew and tnew in the rrent nod

o AR SN INYIRY

i = binsearch(wordnew, k, *n);
for (j = *n; j > i; j=-) /* Shift item one position to the right. ¥/
{ strepy(k[i],k[§-1]);
o[j] = oj-1);
alj] = alj-1];
plit] = plil;
}
strepy(k[i],wordnew); /* Insert new item at ith position. ¥/
o[i] = onew;
a[i) = anew;
p[itl] = tnew;
H¥n;



writenode(t, &nod);
return I;
}

/* The current node was already full, so split it. Pass item k[m] in
the middle of the augmented sequence back through parameter y,
so that it can move upward in the tree. Also, pass a pointer to
the newly created node back through u. Return 0, to report that
insertion was not completed:

¥/

if {1 ==#N) /¥ Inse
{ strepy(k_final,wordneu);
o_final = onew;
a_final = anew;
p_final = tnew;
)

{ /x Copy the last item t/ it

glse
to the right to inser

strepy(k_final,k[MM- 1])
o_final = o[MK-1];
a_final = a[Mn-1];
p_final = p[MM);
for (j = WM-1; 3> 1; j--
{ strepy(k[3),k[j-11);
o{j] = ofj-11;
alj] = ali-1];
p(it1] = plil;

Ul DO

}
strepy(k(il, uordnew)
o[i] = onew; -
ali] = anew;
p[it1] = tnew;
}
/¥ Move the middle item upwalaaﬁn insert in the pagent node. */

[t dnd split curﬂ ﬁfﬂ"’g wﬂﬂjw Elnlﬂi

strcpy(*y kM)

::s.:mmmﬂifu um'mmaa

Xy oo getno
newnod.cnt = H
for (= 0; § < M-1; jti) /x Copy the second half to the newnode. ¥/
{ strepy(newnod.key[j),k[j+M1]);
newnod.occur(j] = o[j+H+1);
newnod. list[j] = a[jtMt1];
newnod.ptr{j) = p[jM+l);

}

newnod.ptr(M-1] = p[MM];

strepy(newnod.key[M-1],k_final); /* Copy item from k_final to newnode. ¥/
newnod.occur[M-1] = o_final;

newnod.list[M-1]) = a_final;



newnod.ptr{M] = p_final;
writenode(t, &nod):
writenode(*u, &newnod);

return 0;
}
int binsearch(char *word, char *a[], int n)
{ /% Search array al0], al1}, ..., a[n-1] for word. X/
/¥ Return value : 0 if word <= a[0], n if word > a[n-1], ¥/
/¥ or r, where af[r-1] < word <= a[r] X/

/¥ Shift right 1 bit is the same as divide

int i, left, right;

if (strcmp(word al0]) «=

if (stremp(word,a[n-1]) >

left = 0; right = n-1;

while (right - left »

{ 1: (right + left)
if (stremp(word,a[i

)

return right;

}

search()
{ int i, n, ¢, found, fsl,
~char word[MAXWORD], striMAX],
NODE nod;
long t;

0) ref
0

1)
» 1g
N«

code = opensfile();
if (code == 0) -
{ printf(" \nﬂlu.m‘ti ")
geteh(); W,
return;
)
count = 0;
printf( \n

wmmmﬂuﬂﬂwmﬂ§WH1nﬁ

t = root; foun : 0;
print

AR ATl M ANt

/* "str" may be command or word,
if str is command it must be “.p" or ".q",
and command “.p" must be .p lo/word
or .p ti/word
or .p pa/word
if str is not command it must be word. x/

ch = str; :

while (strncmp(ch, nul, 1) !z Q)

{ if (stracmp(ch, " ", 1) !z 0) break;
ch = chtl;
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)

if (ch[0] == dot)

{ if (chl1] == ’q") break;
switch (ch(t])
{ case 'p’ : fsl = 0;

ch = cht2;

while (strncnp(ch nl, 1) 1= 0) ,

{ if (stracmp(ch, " ", 1) 'z 0) break;
ch = chtl:

)

1

}
glse printf
break; :
default : prlntf( \n111""f‘-' i
)
) ¥z
else Y
if (strlen(ch) !z 0)
{odud & s

strepy(word, ch);

b U NSNS

readnode nod);

m;na ﬁiﬁuwmﬂmaﬂ

1f i<n & strcup(uord k(i)
{ found = 1;
syitch (code)
{ case 1 : printlocat(t,i);
break;
case 2 : printtitle(t,i);
break;
case 3 : printpara(t,i);
break;
default : readnode(t, &nod);
printf("\n%s WUBNG %d WsLR" nod.key[i],
nod.occur[i]);



printf("\n\n");
} /¥ end switch ¥/

break:
}
t = nod.ptr(il;
f ((t == NIL) & ('found)) notfound(word);
}
}
closefile();

)

int opensfile()

printf("\nV 1 sidHUNIUAY g
scanf("%s",filename); :
f ((fptext = fopen(filename
{ printf("\nCan not open

return 0;
}

strepy(sname, filename);
strecat{sname, extdict);
f ({fpdict = fopen(sname,
{ printf{"\nCan not open DIC
return 0;
J

rdstart();

strepy(sname, filename):

strcat(sname, extindexL{ -

it ((fpindex = fopen(sname

{ printf("\nCan not opél
return 0;

rdstindex{)

U AN EWI’n‘ NYINT

}

p“::s;:ﬁ;WM%Nﬂ‘ifullm?ﬂma g

LINK add;
~int count;

readnode(t, &nod);
printf("\n@Y.ANIA : ANANCTILANIBY ANBRCTIAN AMEACTITNR");
add.next = nod.list[i];
count = 0;
printf("\n\t"):
do
{ readlist{add.next, &add);
counttt;
if (count > MLOC) { printf("\n\t"); count = 0; )



printf("%d %d %d ; ", add.docno, add.parano, add.wordno);
} while(add.next !z NIL);
printf("\n\n");

printtitie(long t, int i)
{ NODE nod;
LINK add;
INDX index;
long offset;
~int dup = 0;

readnode(t, &nod);

add.next = nod.list[i];

printf("\n");

do.

{ readlist(add next, &add);
f (add.docno !:= dup)

{ offset = pointer + {
readindex(offset, &inde
printf("dnIoUR"1 %
dup = add.docno;

}
} while{add.next !z NIL);
printf("\n");
)
printpara(long t, int i)
{ NODE nod;
LINK add;
int n, ch, j = 0, ddup = 0, pdup z IE?
char word[MAX], ans; %

readnode(t, &nod); Y.,
add.next = nod.list[i]; -1
do '

{ readlist{add.next, &add)

atea Wﬂ%r’wmm

J < 0;

AIAIN T ANAINGIAY

ch !z eoln) & (ch !z EOF) && (j <= MAX-MAXHORD))
word[j+t] = ch;
else
{ if (J > MAX-MAXWORD)
while (1)
{ 1f ((ch == blank) }} (ch == space). }}
(ch == eoln) !! (ch == EOF)) break;
word[j++] = ch;
ch = gete(fptext);
)
word[j) = nul;

(i



if ({strncmp(word+1, dochead, 2) :=: 0) "
(strncmp(word+l, paratext, 1) == 0)) break;
printf("%s\n",word);
for (n = 0; n < strlen(word); nt+) word{n) = space;
=0
)
if {ch =z EOF) break;
} /% end while ¥/
printf("\nauARNTUN AN, ARA L A uAsENL (Y/H) ¢ )
do
{ ans - getchar();
ans = toupper(ans):
} while {ans 'z ’Y’ & ans |
if (ans == *N’) break;

)
ddup = add.docno;
pdup * add.parano;
} while{add.next !'= NIL);
printf("\n");
)

notfound(char *word)
{ printf("\n%s TUMAT.RING\

)

appendtext()
{ char string[MAX], filename[

printf("\nT1astdHUNaLEN SR 1A ey r’i—-* i
scanf("%s",filename);
it ((fpsrc = fopen{filename, rbt"
{ printf("\nfile not foundin®);
return 0;

)
printf(" \nﬁ?li.lﬁuﬂﬂﬁauaﬂ' A" L3R
scanf("“§s",filenane); ‘o

if ((fpdes - fopen(filenane, "‘bﬂ = NULL)

e AT gNINYINT

1
J

(fseek(fpsrec, OL 2))  error{"fseek imappendtext")

RN S 1IN a

fputs{string,fpsrc
fclose(fpsre);
fclose(fpdes);
)

printdir()
{ DFIL direct;
if ((fpdir = fopen(dirname, "rb+")) =z NULL)
fpdir = fopen(dirname, "wbt");
printf("\nd3nasldHUNTUAN SR LULIMNTUNNRRATUS S0\ n\n" ) ;
while (fread(&direct, sizeof (DFIL), 1, fpdir) !z 0)
printf("\t%s : %s\n",direct.fname, direct.desc);

72



printf("\n");
fclase(fpdir);
).

update()
{ OFIL direct;
FILE *fptenm;
char filename[NAME], descript[MAX], Xch, str{MAX);
int  dup, count;
long d;

count = 0;
printf("\n");
while (1)
- { printf("%d : ",++count);
flushall();
gets(str);

ch-z str;
while (strncmp(ch, nul, 1)
{ if {strncmp(ch, " ", 1)¥=

ch = chtl; !
)

f {ch[0] == dot)
{5 Tobfl} == 2¢'),
; switch (ch[1)) oo

‘ { case 'p’ : priggdH
¥ break;:

case i’ dup 2 n

Ft fpdi‘ z=fopen(dirnane, bt/ = NULL)

ummmw 45

Q8canf("3s",filenane);
while fread tdirect, ‘sxzeof(DFIL ), dexfpdir) !:

A 4 RS a0 a

printf("\nfile has been already inserted\n\n");
break;
}
if (!dup)
{ printf("\n");
printf ("M EINIZUNLEN " LAANE 3o HUNDNAN S );
printf("(-Nitn*n 80 Asfdznni)\n");
flushall();
gets(descript);
printf("\n");
strepy(direct.fname, filename);
A strepy(direct.desc, descript);



}

closefile()

"

)

{

)

: getdir();
writedir(d, &direct);
}
fclose(fpdir);
break;

case 'd” : if ((fptem = fopen("DIRECTOR.BAK", "rb")) !z NULL)
systen(“del DIRECTOR.BAK");
f ((fptem = fopen("DIRECTOR", "rb")) == NULL)
{ printf("\nDIRECTORY file not found\n\n");

break;
)
system{"ren DIR
if ((fptem ~.fapt )
: )

default : printf("\g
} /% end switch ¥/
I end ch[O] : dot X/

} /* end uhlle x/

flushall();
felose(fpdir);
fclose(fptext);

e ﬂumwﬂmw 4N

LR AN TN INYAE

DFIL dlrec

if (fseek(fpdir, 0L, 2)) error("fseek in getdir");
d = ftell(fpdir);

writedir(d, &direct);

return d;

writedir(long d, DFIL *direct)

{

f (fseek(fpdir, d, 0)) error(“fseek in writedir’);
if (fwrite(direct, sizeof(DFIL), 1, fpdir) == 0)
grror("furite in writedir”);

T4



long getindex()
{ long i;
INDX index;
if (fseek(fpindex, 0L, 2)) error("fseek in getindex");
i = ftell(fpindex);
writeindex(i, &index);
return i;

}

readindex(long 1, INDX *index)
{ if (fseek(fpindex, i, 0))

{ if (fseek{fpindex, i, 0))
if (fwrite(index, sizeof(I

)

rdstindex()
{ if (fseek(fpindex, OL, 0)) er

error("fread in rdstindex 1"
count = ctindex;
if {fread{¢ptindex, sizeof(long),

error("fread in rdstindex 2°)
pointer = ptindex;:

}

wrstindex()
{ ctindex = count; !
ptindex = pointer; 1

1f (fseek{fpindex, OL, 0)) i ror{"fseek 1n wrs 1n~ex ) 1
(furite(&ctindex, s1zeof fpindex) ==
! errcr fwrlte i

(furite(¢ptind 1 edf ﬁﬁ Wﬂ%ﬁw El’] n‘j
error( furite 1

)

Q i o] ﬁ\"m‘im um'mma g

{ long a;

LINK address

if (fseek(fpdlct, 0L, 2)) error{"fseek in getlist"):
a = ftell(fpdict);

writelist(a, daddress);

return a;

}

readlist(long a, LINK *address)
{ if (fseek(fpdict, a, 0)) error("fseek in readlist™);
if (fread(address, sizeof(LINK), 1, fpdict) =z 0)
error("fread in readlist");



writelist(long a, LINK *address)
{ if (fseek{(fpdict, a, 0)) error("fseek in writelist™);
if (furite(address, sizeof(LINK), 1, fpdict) == 0)
error{"furite in writelist");
}

long getnode()

{ long t;
NODE nod;
if (fseek(fpdict, OL, 2)) error("fseek in gebnpde");
t = ftell(fpdict); -
writenode(t, &nod); /* Reserve space
return t; v

}

readnode{long t, NODE *pnode)
{ if {t == root)

{ *pnode = rootnode;
return;
)
if (fseek(fpdict, t, 0))
if {fread(pnode, sizeof(N
error("fread in readnode”
}

writenode(long t, NODE *pnode)
{ if (it == root)  rootnode = *p
if (fseek(fpdict, t, 0))

if (furite(pnode, sizeof (NODE), 1
ervor("furite in writenode”

} o

J‘fﬂ
rdstart()
{ if (fseek(fpdict, oL, 0)) I rror( : d
if (fread(&start sizeof( long) 1 fpd1ct) )
error{"fread in rdstart")
mm“”ﬁﬂﬂ?ﬂﬂﬂﬁﬂﬂﬂﬂi
root = stari;

}

o ,awwmn‘:mum'mmaﬂ

if (fseek ict, 0L, 0)) error("fseek in wrstart")

if (furlte(&start sizeof(long), 1, fpdict) == 0)
error("furite in wrstart");

if (root 'z NIL) writenode(root, &rootnode);

)

error(char *str)

{ priatf{"\nError : %s\n",str);
exit(1);

)
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