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ABSTRACT

THE PRESENTATION OF THIS PROJECT IS AN APPLICATION OF MICROPRO-
CESSOR FOR REPORT THE EXAMINATION RESULT IN THE UNIVERSITY. IT CALLED
THROUGH TELEPHONE USED IN THIS SYSTEM BY USED THE PUSHED BUTTON TYPE
ONLY. THE OSYSTEM IS AN AUTOMATIC OPERATION AND CAN PROVIDE SPEECH
RESPONSE BACK TO INCOMING CALL.THE SYSTEM STORED A STUDENT DATA IN THE
FILES AND CORESPONDING SOUND IN FILES OF HARDISK. THE SOFTWARE PROGRAN
CAN-USED WITH ANY 16BITS PERSONAL COMPUTER UPWARES.THIS SYSTEM COMPOSE
OF 1 BOX AND SOFTWARE PROGRAM USED THE LANGUAGE THAT EADY TO DESIGN
AND DEVELOPE FOR HIGHER SPEED AND MORE EFFICIENCY FOR FUTURE USE.
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000-00F OMA Chip 8237A-5

020-021 Interrupt 8259A

040-043 Timer 8253.5

060-063 PP BZ55A.5

080-083 DOMA Page Registers

SAX® NM! Magk fiegister

oCcX . Resnrved

DEX Reserved

200-20F Game Cantrol

210217 Expansion Unit K
220-24F Reserved

278-27F Reservad

2F02F7 Mesarved

2FB-2FF Asynchronous Cormmunications {(Secondary)
300-31F Prototyne Car-f

320-32F Fixed Disk

378.37F Printne

380-38C°° SDLC Cortununications

380.389° " finary Synehronous Cominunications (Secondary)
an-3a9 Binary Synchronous Communications (Primary)
380-38F '8M Manochrome Disntay/Printer

3C0.3CF Arserved :

JO0-3DF Colar/Graphirs

JEOQ-3E7 Reserved

3FO-3F7 Disketts

JFB-3FF Asynchronous Communications (Primnary)
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XXoH PORT A (1)
i XX1H PORT B (1)
XX2H PORT C (1)

XX3H PORT CONTROL 1

XX4H PORT A (2)

XX5H PORT B (2)
XX6H PORT C (2)

XX7H PORT CONTROL 2

XX8H PORT A (3)
Xx9H PORT B (3)
JXXAH PORT C (3) ’ ) ST

XXBH PORT CONTROL 3
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STUDENT
DATA BASE
CREAT SEARCH EDIT DELETE
NEW FLE BY CODE BY CODE BY CODE
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‘ START >
GET CODE
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= NULL
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DISPLAY
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DISPLAY
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on Tel. kne
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DATA BASE FILE
SOUND DATA BASE
OPERATING

EXIT
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DB OO OO0 RO ok ok /

/% This is Main Program for Main Menu and Data Base */

DB Rk EEE Main Bk RERORBHObROREE Ok /
#include¢stdio.h>
ginclude<conio.hd
ginclude¢string.hd
#include¢graphics.h>
ginclude<alloc.h>
g¢includeddos.h>
#included¢stdlib.h>
g8define UP 72
g#define DOWN 80
tdefine ESC 27
tdefine ENTER 13
g¢define BACK_SPC 8
tdefine DEL 83
tdefine LEFT 75
gdefine RIGHT 77
#define INSERT 82
tdefine SPCBAR 32
tdefine HOME 71
tdefiné_END 75
gtdefine PgUp 73
gdefine PgDn 81
gdefine F1 59
tdefine F2 60
tdefine F6 64
#define F10 68
tdefine NO_CHOICE 6
tdefine NO_MENU 2
#define No_sound 17
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void Image_screen(void);

void Insert_Mode(void);

void Display_Dataget_word(int 11, char #buffer,int bkgnd_color);
void Display_Data(int 11, char *buffer,int bkgnd_color);

void Move_Data_buffer(char #source, char *dest, int buffer_lenght);
void Insert_Mode(void);

void Transfer_data(char #data,int Num,int lenght);

int Read _Key()s;

void menu_assignment (void);

~ void display_menu(int menu-no, int color,int text_color,int mode);
void select_menu(int menu_no,int choice_no,int color);

void unselect_menu(int menu_no,int choice_no,int color);

void inverse(int menu_no,int choice_no,int color);

void noreal (int menu_no,int choice_no);

void Initialize_Graphics_Mode(void);

void draw_fill_rectangle(int x1,int y1,int xz,int.fé,int color)s;
void drav_rectangle(int 1t,int tp,int rt,int bt,int color);

void erase_fill_rectangle(int 1t,int tp,int rt,int bt,int color);
void fill_bar(int x1,int yi,int x2,int y2,int color,int speed);
void up_down_bar{(int x,int y,int x1,int yi1,int mode);

void up_down_bar_color(int x,int y,int x1,int yi1,

int -colori,int color2);

void ud_fill bar(int x1,int y1,int x2,int y2,int color,

int speed,int mode);

void shardow(int x,int y,int x1,int yD);



void
void

void

shardow2(int x,int y,int x1,int y1,int color);
erase_fill_bar(int x1,int yi,int x2,int y2,int color);
set_fill_patterncint pattern,int color);

set_color(int color);

out_text_xy(int x,int y,char text(l,int color);

unsigned int image_size(int x1,int yi,int x2,int y2);

int get_max_x(void);

int get_max_y(void);

void

void
void
void
void
void
void
void
void

void

void

void
void
void
void

void

DTB_wordprocessor(int No);
get_vord(int max,int X,int Y,int bkgnd_color);
STUDENT_DTB(void);
DTB_MENU(void);
image_openfile(void);
inage_database(void);
Image_blkgnd(void);
Edit_DTB(void);

sort (char Text[1);
del_code(void);
search(char text(1);
Save_New_Edit (void);
Save_Data(char Text[1);
—Quit(void)s

copy_data(char *copy,int lp,int max);
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void Erase_0ld_Rec(void);

void Erase_DTB(void);

void Erase_Buffer(char #*buf,int le)s
void Compare_REC(int 1g); -

void Cnt_Chck_Rec(void)s

int compare(char texti{l,char text2[1D);

void MAIN_MENU(void);
void Screen_main_menu()s;

void BckgndMAIN(void);

void select_KEY(int menu_no,int 0ld_No,int color,int Ocolor,
int textcolor);
void unclick_bar(int menu,int No_mn,int color,int textcolor):;

void click_bar(int menu,int No_mn, int color,int textcolor);

void %cursors;

int new_X,new_Y,n_X,n_Y;

int Mode_Insert;

int s,MAX_LONG,0ld_s,Seek_Save;
int counts

int step_X = B8,step_Y = 163
char file_name(1333

char Codel91;

char Cnt_Record[61;
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char *Charactor_Main = "AUTOMATIC REPEATING TELEPHONE":
char *ALLbuf=" "3

typedef struct heading {
char #choices;
}s
typedef struct menu_struct {
int framel4];
int row[NO_CHOICE];
int col;
struct heading itemINO_CHOICE];
int last_choices

)3

struct menu_struct menusUNO_MENUJ;

struct Std_Rec {
char code[9];m
char Std_name(251;
char gradel51;
char AVgrade[5];

Jrecl,rec2;

main()

{



or

Initialize_Graphics_Mode()s;
menu_assignment ();
BckgndMAINQ) 3
select_KEY(1,0,8,7,14)3
closegraph()s;

}

void Initialize_Graphics_Mode(void)
{
int gd=DETECT,gn,errorcodes;

initgraph(&gd,&gn,"");

errorcode=graphresult();

if terrorcode !'= grok)
printf("graphics error: %s \n",grapherroresg(errorcode));
printf ("press any key to halt:=");

get.ch()s
exit (1)

void drav_rectangle(int 1t,int tp,int rt,int bt,int color)

{
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setcolor(color);
rectangle(1t,tp,rt,bt);
}

void erase_fill_rectangle(int 1t,int tp,int rt,int bt,int color)

{
set_fill_patternt¢i,color);

bar(lt,tp,rt,bt);

void fill_bar(int x1,int yi,int x2,int y2,int color,int speed)

{

int i,J,nev_x,new_y;

(x1+x2)/723

new.x

(y14y2)/23

nev_y
i=new_Xs;j=new._y;
do{setfillstyle(1,color);
if (Hx)
i -= speed;
iftiyn
J -= speeds
if (new_x<x2)
new_x += speeds
if (new_y<y2)
new_y += speed;

if (Gidxl)
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if i<y

i+=1;

if (new_x>x2)

nev_x -= 13

if (new_y>y2)

new.y -= 13

if(iy=x1 && j>=y1 && new_x<{(=x2 && new_y{(=y2)
bar(i,j,new_x,nev_y);

Jwhile((it=x1 !} ji=y1 i} new_x!=x2 !! new_yl=y2))s

void erase_fill_barcint x1,int yi,int x2,int yz,int color)
{

int x,ys

x= (x1+x2)/23

y= (yl+y2)/2;
set.color(color);
do{rectangle(x1,y1,x2,y2)5
X1443 yl4+4s5 x2--3 y2--3
Jwhile(x2 = x L& y2 ¥= y)s

}

void shardow(int x,int y,int x1,int y1)
{

int a,b;c,d,e;

a=x1+1; b=y+y§§ c=x1+14; d-y1+14;
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for(e=0se(25et+) {
vhile(b t= d) {

while(a != ¢) {
putpixel(a,b,0);
if (a¢c) at+=13
else a--3
}putpixel(a,b,0)3
if (b<d) b+=23
else b--3
if (e==0) a=x1+1;
else a=x+15;

} a=x+153b=y1+1sc=x13d=y1+14;

L R e S Shardow of Block ------=----

void shardow2(¢int x,int y,int x1,int yi1,int color)

{
int ex=x,cy=y;
vhilet(ex!=x1) {
putpixel(cx,cy,color);
if (ex<x1) cx+=23
else cx--3
} putpixel(cx,cy,color)sex=x;
wvhile(cy != yD{
putpixel(ex,cy,color);
if (cy<yl) cy+=23
if (cy>y1) cy--3

wvhile(ex!=x1) {
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if(ex<x1) cx+=2;
if(exox1) cx--3
} putpixel{(cx,cy,color)scx=x;

}

void ud_fill_bartint xi1,int y1,int x2,int y2,
int color,int speed,int mode)
{

int i,Jj,new_x,nev_y,n,n;

new_x (x1+x2)/723

new_y (y1+y2)/2;s
i=new_x3j=new.y;

do{setfillstyle(1i,color);

if Gidxl)

i -= speeds;

if (dyD

J -= speed;

if (new_x<(x2)

nev_x += speed;

if (new_y<y2)

new_y += speed;

if (iKx1)

i+= 13

if Gi<yD

J += 13

if (nev_x>x2)

new_x -= 13

if (nev_y>y2)
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new_y -= 13
if(id=x1 && Jj>=y1 && new_x<=x2 &% new_y<{=y2)
bar(i,j,nev_x,nev_y);
Jwhile(€it=x1 ! j!=y1 !! new_x!=x2 !! new_y!=y2));
if (mode == 1)
setcolor(15);
else setcolor(0);
for(n=03n¢23n++) {
line(x1,y1+n,x2,y14n); .
line(x14n,y1,x14n,y2);
}
if(rode == 1)
setcolor(0);

else setcolor(15);

for(m=0s0(2sm+4) {
line(x1+m,y2-n,x2-0,y2-8);
line(x2-m,y14m,x2-0,y2-n);

)

void up_down_bar(int x,int y,int x1,int y1,int mode)
{ int. n;

for(n=13n¢=23n++) {

if (mode==0)
setcolor(o);

if (mode==1)
setcolor(15); ¢
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line{(x-n,y-n,x-n,yl+n);
if(mode==0);
setcolor(15);
if (mode==1)
setcolor(0);
line(xl14n,y-n,x1+n,y14n);

line(x-n,yl4n,x1+n,y14n);

)} R A A UP_DOWN BLOCK 16 COLOR -------- SRR ¥/
void up_down_bar_color(int x,int y,int x1,int y1,
int colori,int color2)

{ int -ns
for(n=13n¢=2sn++) {

setcolor(colorl);
line(x-n,y-n,x1,y-n);
line(x-n,y-n,x-n,yi+n);

setcolor(color2);

line(x1+n,y-n,x14n,y1+n);

line(x-n,yl+n,x14n,y14n);

}

void set_fill_pattern¢int pattern,int color)
{

setfillstyle(pattern,color);
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void out_text_xy(int x,int y,char text[1,int color)
{
set-célor(color);
settextstyle(2,0,5);

outtextxy(x,y,text);

void set_color(int color)
{

setcolor(color);

g ZEEE ettt MAXIMUM OF Coordinate X -=---=c-cmcmeeaao ¥/

int get_max_x(void)
{

return(getmaxx());

int get_max_y(void)
{

return(getmaxy());



void draw_fill_rectangle(int x1,int y1,int x2,int y2,int color)
{

setfillstyle(1,color);

bar{x1,y1,x2,y2);

}

unsigned int image_size(int x1,int yi1,int x2,int y2)
{

return (imagesize(x1,y1,x2,y2));

void Draw_Rectangle(int 1t,int tp,int rt,int bt)
{
rectangle¢lt,tp, rt,bt);

void Draw_Cursor_Arrow(int x,int y)
{
int 1,33

unsigned int size;

size = image_size(x,y,x+step_X-1,y);
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cursor = malloc(size);

getimage(x,y,x+step_X-1,y,cursor);

while(tkbhit ())
{

setcolor(14);
line(x,y,x+step_X-1,y)3
delay(80);
set.color(0);
line{x,y,x+step_X-1,y);
delay(80);

}

putimage(x,y,cursor,0);

free{(cursor);

void get_word(int max,int X,int Y,int bkgnd_color)
{
int lenght;

char *buffer = " "3

n_X=X;

n_Y=Y;

MAX_LONG = max;

lenght = 0;

Mode_Insert =! INSERT;
Insert_Mode();
Draw_Cursor_Arrow(n_X,n_Y);

do{



96

- e e —_— - < e

s = Read_key();
if(s==0) {

s=getch();

switch(s) {

case HOME : while(lenght)
{
lenght--3
buffer--;
n_X-=step_Xs;
}
Draw_Cursor_Arrow(n_X,n_Y)s -

breaks;

case END : while(lenght ¢ MAX_LONG )

buffert+;
lenght+4;
n_X+=step_X;
}
vhile(#buffer == > ” && lenght > 0)
{
buffer--;
lenght--3
n_X-=step_X;
}
if (lenght+1 != MAX_LONG && lenght != 0 )
{
n_X+=step_Xs

buffer++;
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lenght++;

Draw_Cursor_Arrow(n_X,n_Y);

break;

case LEFT :
if (lenght >= 1) {

lenght--3
buffer--;
n_X-=step_X;

}
Draw_Cursor_Arrow(n_X,n_Y);

break;

case RIGHT : if(lenght < MAX_LONG-1) {
lenght++;

buffer++;

n_X+=step_X;

}

Draw_Cursor_Arrow(n_X,n_Y);

break;

case INSERT: Insert_Mode();
Draw_Cursor_Arrow(n_X,n_Y);

break;

case DEL : Move_Data_buffer(buffer+1,buffer,MAX_LONG-lenght+1);
¥(buffer + MAX_LONG-lenght-1)=" ?;
Display_Dataget_word(lenght, buffer,bkgnd_color);

Draw_Cursor_Arrow(n_X,n_Y);



28

break;

default : Draw_Cursor_Arrow(n_X,n_Y)sbreak;

else {

switch(s) {

case SPCBAR : Draw_Cursor_Arrow(n_X,n_Y)s;

breaks

case BACK_SPC:if (lenght > 0) {

lenght--3;
Move_Data_buffer(buffer,buffer-1,MAX_LONG-lenght);
¥ (buffer + MAX_LONG-lenght-1)=" 73

buffer--;

n_X-=step_X;

Display_Dataget_word(lenght, buffer,bkgnd_color);

}
Draw_Cursor_Arrow{(n_X,n_Y);

breaks;
case ESC : _Quit ()
Dravw_Cursor_Arrow(n_X,n_Y);

break;

case ENTER : copy_data(buffer,lenght,MAX_LONG);
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breaks;

default : Draw_Cursor_Arrow(n_X,n_Y);break;

else {

switch(s) {

case SPCBAR : Draw_Cursor_Arrow(n_X,n.Y);

breaks;

case BACK._SPC:if (lenght > 0) ¢

lenght--3
Move_Data_buffer(buffer,buffer-1,MAX_LONG-lenght);
*(buffer + MAX_LONG-lenght-1)=* ?;

buffer--3

n_X-=step_X;

Display_Dataget_wordflenght, buffer,bkgnd_color);

}
Draw_Cursor_Arrow(n_X,n_Y);

breaks;
case ESC H _Quit )3
Draw_Cursor_Arrow(m_X,n_Y);

breaks;

case ENTER : copy_data(buffer,lenght,MAX_LONG);
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’

void Move_Data_buffer(char #¥source, char #dest, int buffer_lenght)

{

if( dest > source)

vhile( buffer_lenght-- )
#(dest + buffer_lenght) = *¥(source + buffer_lenght);
else

vhile( buffer_lenght-- )

kdest++ = #¥source++s;

-void Insert_Mode(void)
{
if (Mode_Insert==INSERT) {
Mode_Insert =! INSERT;
draw_fill_rectangle(34%step_X-2,3%step_Y-2,424step_X+2,
4%step_Y+7,7)3
out_text_xy(35%step_X,4%¥step_Y-12,"NORMAL",0);
out_text_xy(35¥step_X+1,44step_Y-11,"NORMAL",14);
}
else {
Mode_Insert = INSERT;
draw_fi]l_rechangle(34*step_x;3*step_Y,42#step-X,4*step_Y+5,7);
up_down_bar(34#step_X-2,3%step_Y-2,42#%step_X+2, 4¥step_Y+5+2,0);
up_down_bar(34%step_X,3#step_Y,42%step_X, d¥step_Y+5,1);
out_text_xy(35#step_X,d4#step_Y-12,"INSERT",0);
out _text_xy(35%step_X+1,4%step_Y-11,"INSERT",14);
}
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void Display_Dataget_word(int 11, char *buffer,int bkend_color)
p .
char ch,bh;

int x=n_X,y=n_Y+3;

vhile(1l ¢ MAX_LONG) {
if (k(buffer)==" ") {
setcolor(bkgnd_color);
settextstyle(0,0,2);
outtextxy(x-2,y-step_Y-1," M3 )
else {
set.color(bkgnd_color);
settextstyle(0,0,2);
outtextxy(x-2,y-step_Y-1," ");

out _text_xy(x,y-step_Y,buffer,14); )

if (11==MAX_LONG)
break;

else {
11++;
buffer++;

xt+=step_X;

void copy_data(char %copy,int 1p,int max)
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int i=0;
vhile(1p--)
{
copy--5
)
while(1lp++ ¢ MAX_LONG-1)
if (max==12) file_namelil=toupper(¥copy);
if (max==8) Codelil=toupper(¥copy);
else 3
COpY++3
it4s
}
}
JHmm e e Erase_Buffer —-------commmmaeo___ ¥/

void Erase_Buffer(char #buf,int le)
{
vhile(le > 0)
{
buf--;
le--3
}
vhile(le ¢ MAX_LONG)
{
*buf= * *;
buf ++;

let+s;



wvhile(le > 0) {
buf--3
le--3

} -

void STUDENT_DTB(void)
{ Image_blkgnd();
image_database();
image_openfile()s;
image_key_ctrl();
DTB_wordprocessor(0);

}

void Image_blkgnd(void)
{

int x,i3

draw_fill_rectangle(0,0,getmaxx(),getnaxy(),3);
up_down_bar(2,2,getmaxx()-2,getmaxy()-2,1);
up_down_bar(4,4,getnaxx()-4,getnaxy()-4,0);

fill_bar(100,120,getwaxx()-100,getwaxy()-80,8,3);
up_down_bar(100,120,getmaxx()-100,getnaxy()-80,0);
fill_bar(100,120,getmaxx()-100,getnaxy()-80,7,3);
fill_bar(100,120,getraxx()-100,getnaxy()-80,9,3);
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fill_bar(15,8,getmaxx()-15,40,7,4)3
up_down_bar(15,8,getmaxx()-15,40,1)3
out._text_xy(200,18,"DATABASE FILE FOR USER",0);
out_text_xy(201,18,"DATABASE FILE FOR USER",0);
out._text_xy(202,19, "DATABASE FiLE FOR USER",14);

out_text_xy(getmaxx()-241,61,"File_name is :",8);
out_text_xy(getmaxx()~-240,62,"File_name is :",14);
draw_fill_rectangle(getmaxx()-130,60,getmaxx()-22,77,8)3

up_down_bar(getmaxx()-130,60,getmaxx()-22,77,0)3

void Erase_DTB(void)
{
erase_fill_bar(100,120,getmaxx()-100,getmaxy()-80,15);
fill_bar(250,270,getmnaxx()-250,getnaxy()-230,7,3);
£ill_bar(100,120,getmraxx()-100, getmaxy()-80,8,3)3
fill_bar(¢100,120,getmaxx()-100,getnaxy()-80,9,3);
}

void image_openfilelvoid)
{
void #blks

unsigned int size;

size = image.size(160,200,465,265);

blk = malloc(size);



v

{
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getimage(160,200,465,265,bllk);

fill_bar(160,200,450,250,1,1);
drav_rectangle(160,200,450,250,14);
shardow(160,200,450,250)3
out_text_xy(170,215,"Filename to created :",14);
drav_fill_rectangle(330,211,438,232,12)3;
drav_rectangle(330,211,438,232,14);
get_word(12,335,228,12)3
putimage(160,200,blk,0)3

free(blk)s
drau_fillmrectangle(getmaxx()—130,60,getnaxx()-22,77,8);
out_text_xy(getmaxx()-125,62,file_name,14);

}

oid image_databasetvoid)

out_text_xy(130,180-24step_Y,"record.No :",4);

out_text_xy(130,180,"Student code t",14);
out_text_xy(130,180+34step_Y,"Student name 2",148)3
out_text_xy(130,180+6%step_Y,"Student grade s",14)3

out _text_xy(130,180+9%step_Y,"Student Average grade :",14);
draw_fill_rectangle(225,179-2#%step_Y,270,196-2%step_Y,12);
up_down_bar(225,179-24step._Y,270,196-2%step_Y,0)3
draw_fill_rectangle(325,179,402,196,1)3
up_down_bar(325,179,402,196,0);
draw_fill_rectangle(325,179+3%step_Y,529,196+3%step_Y,1)3;
up_down_bar(325,179+3%step_Y,529,196+3%step_Y,0);
drav_fill_rectangle(325,179+6#%step.Y,370,196+6%step_Y,1);
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up_down_bar(325,179+6%step_Y,370,196+6%step_Y,0);
draw_fill_rectangle(325,179+9%step_Y,370,196+9%step_Y,1)3
up_down_bar(325,179+9%step_Y,370,196+9%step_Y,0);

;void~DTB_wordprocessor(int No)
R

char *buffer;
int i,s_Y=18,1lenght;

buffer = ALLbuf;
No=03

MAX_LONG = 83
lenght

new_X=330snew_Y=177+4s_Y;

"
(==
we

Text_key ()3
Cnt_Chck_Rec ()3

Draw_Cursor_Arrow(new_X,new_Y); |,

do {
s = Read_key();
if(s == 0) {

s = getchO)s;

switch(s) {
case F1 : Key_F10);
Draw_Cursor_Arrow(new_X,new_Y);

breaks;
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case F2 : Key_F2();
while(lenght > 0) {

' buffer--;
lenght--3
}
i=0;

while(lenght ¢ MAX_LONG) {
if (No==0) recl.codeli] = *buffer;
if (No==1) recl.Std_nameCil = %buffer;
if (No==2) recl.gradelil = *buffers;
if(No==3) recl.AVgradeLil= *buffer;
itss
buffer++;

lenght++3

wvhile(lenght > 0) ¢
buffer--;
lenght--3
}
Erase_Buffer(buffer,lenght);
lenght = 03

if(0ld_s==F10) {
Save_New_Edit (s

}
else Save_Data(file_name);

Erase_DTB()3;

image_database();

Cnt_Chck_Rec();

Erase_Buffer(buffer, lenght);

new_X=3303new_Y=177+s_Y;
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MAX_LONG = 83

lenght = 03

Eraée_old_nec();

No = 03

0ld_s = 03
Draw_Cursor_Arrow(new_X,new_Y);

break;

case F6 : Key_F6();
Quit s
Dfaw_Cursor_Arrov(nev_X,neU_Y);

break;

case F10 ¢ Key_Fi00);

| Efase-Buffer(buffer,lenght);
select _KEY(0,0,8,4,14);

: image_key_ctrl();

Text_key()s;
new_X=3303new_Y=17T+s_Y3
MAX_LONG = 83

. lenght = 03
No = 03
Draw_Cursor_Arrow(new_X,new_Y);

breaks;
case UP : while(lenght > 0) {

_ buffer--3

lenght--3

while(lenght < MAX_LONG) {



if (No==0)
if (No==1)
if (No==2)
if (No==3)
if+s
buffer++s
lenght++3
}
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reci.codelil = #buffer;
rec1.Std_namelil = *buffer;
reci.gradeCil = *buffer;
recl.AVgradeCil= *buffers;

wvhile(lenght > 0) {

buffer--;

lenght--3

}

Erase_Buffer(buffer,lenght);

lenght=0;

if (No==D) {
No =

33

new_Y += O%s_Ys:

MAX_LONG = 43

)

else t dif(No==1) MAX_LONG = 83

if (No==2) MAX_LONG = 243

if (No==3) MAX_LONG = 43

new_Y-=3%s_Y;

No--3
}
new.X=3303
Transfer_data(buffer,No,lenght);
Draw_Cursor_Arrow(new_X,new_Y);
break;

case DOWN ¢ while(lenght > 0) {
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buffer--;
lenght--3
}
i=03
while(lenght ¢ MAX_LONG) {
if (No==0) recl.codefil = *buffer;
if (No==1) reci.Std_name[i]l = %buffer;
if(No==2) recl.gradefil = %buffer;
if (No==3) rec1.AVgradel[il= %buffer;
it43
buffer++;
lenght++4;
}
while(lenght > 0) {
buffer--;
lenght--3
}
Erase_Buffer(buffer,lenght);
lenght=03
if (No==3) {
No

03
MAX_LONG = 83
new_Y -= 9#¥s_Y;
}

else { if (No==0) MAX_LONG = 24;

if (No==1) MAX_LONG = 4;

if (No==2) MAX_LONG

I
-
s

new_Y+=3%s_Y;

No++s
)
new_X=330;3
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Transfer_data(buffer,No,lenght);
Draw_Cursor_Arrow(new_X,new_Y);

breaks;

case HOME : while(lénght)
{
lenght--3
buffer--;
nev_X-=step_X;
}
Draw_Cursor_Arrow(new_X,nevw_Y);

break;

case END : while(lenght ¢ MAX_LONG)

buffer++;
lenght++;
new_X+=step_X;
3
vhile(#buffer == ? * && lenght > 0)
{
buffer--;
lenght--3
nev_X-=step_X;
}
if (lenght+1 !'= MAX_LONG )
{
nev_X+=step_X;
buffer++;
lenght++;
}
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Drav_Cursor_Arrow(new_X,nev_Y)s

breaks;

case LEFT : "
if (lenght >= 1) {
lenght--;
buffer--;
nev_X-=step_X;
}
Draw_Cursor_Arrovw(nev_X,nevw_Y);

breaks

case RIGHT : if(lenght ¢ MAX_LONG-1) {
lenght ++;

buffer++;

new_X+=step_X;

}

Drawv_Cursor_Arrow(new_X,nev_Y);

breaks;

case INSERT: Insert_Mode();
Drau_Cursor_Afrow(nev-X,neu_Y);

breaks;

case DEL : Move_Data_buffer(buffer+l, buffer, MAX_LONG-lenght+1);
#(buffer + MAX_LONG-lenght-1/%(strlentbuffer)-1)%/)=? 3
Display_Data(lenght, buffer,1);
Drav_Cursor_Arrow(new_X,new_Y);

break;

default : DPrav_Cursor_Arrow(new_X,new_Y);
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break;

else {

switch(s) {

case ESC : _QuitQO;
=03
Dravw_Cursor_Arrow(new_X,new_Y);
breaks;
case BACK_SPC: if(lenght > 0) {
lenght--3
Kove_Data_buffer(buffer, buffer-1, MAX_LONG-lenght);
¥ (buffer +MAX_LONG-lenght-1/%(strlen(buffer)-1)%/)=" ?;
buffer--;
nevw_X-=step_X;
Display_Data(lenght, buffer,1);
Draw_Cursor_Arrow{(nev_X,new_Y)s;

break;

case ENTER : while(lenght > 0) ¢
buffer--;

lenght--3

i=0;
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if (No==0) recl.codeli] = #*buffer;
if (No==1) rec1.Std_namelil = #buffer;
if (No==2) recl.gradelil = *buffer;
if (No==3) reci.AVgradelil= #buffer;
it+s
buffer++;
lenght++;
}
wvhile(lenght > 0) {
buffer--;

lenght--3

Erase_Buffer(buffer,lenght);
lenght=03
if (No==3) {
No = 03
MAX_LONG = B3
nev_Y -= 9¥s_Y3
}
else { if (No==0) MAX_LONG = 24;
if (No==1) MAX_LONG = 43
if (No==2) MAX_LONG = 4;
nev_Y+=3%s_Y;

No++;

new_X = 330;
Transfer_data(buffer,No, lenght);
Drav_Cursor_Arrow(new_X,nevw_Y);

breaks;
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if (Mode_Insert != INSERT)
sbuffer = s3

else {
Move_Data_buffer(buffer,buffer+1,MAX_LONG-lenght-1);
sbuffer = s3 }
Display_Data(lenght, buffer,1);

if (lenght ¢ MAX_LONG-1) {
lenght++;
buffer++;
new_X+=step_X;
}
Draw_Cursor_Arrow(new_X,nevw_Y);
}
}
} vhile(s != ESC);

Erase_Buffer(buffer, lenght);

void Display_Data(int 11, char #buffer,int bkgnd_color)
{
char ch,bh;

int x=new_X,y=new_Y+3;

while(1l ¢ MAX_LONG) {

if (k(buffer)==? ) {
draw_fill_rectangle(x,y-step_Y,x+step_X-1,y,bkgnd_color);
}
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drau_fill_rectangle(x—z,y-step~Y,x+step~x—1,y,bkgnd_color)}
oﬁt_text_xy(x,y-step-Y,buffer,14); }

if (11==MAX_LONG) -
breaks;
else {
11443
buffer++;

x+=step_X;

R Erase old student Record ------ %/

void Erase_0ld_Rec(void)
{

int i=0,3,m5

vhile(i ¢ 4)

{
if(i=;0) r=83
if(i==1) m=43
if (i==2) m=4;
if (1==3) n=24;

for(j=0sj<msj++) {

if(i==0) recl.codelj] =? 7
if(i==1) reci.AVgradefjl = > ’;
if(i==2) recl.gradefjl ="’ 73
if(i==3) reci.Std_nameljl =’ 73

} 9sya8
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image_key_ctrlQ)
{
fill_bar(105,getmaxy()-45,getmaxx()-105,getmaxy()-15,7,5)3
up_down_bar (105, getmaxy()-45,getmaxx()-105,getnaxy()-15,0)3
up_down_bar(107,getmaxy()-43,getnaxx()-107,getnaxy()-17,1)3
up_down_bar (107,getnaxy()-43,210,getmaxy()-17,1);
up_down_bar(215,getmaxy()-43,318,getmaxy()-17,1)3
up_down_bar(323,getmaxy()-43,426,getnaxy()-17,1);
up_down_bar(431,getmaxy()-43,532,getnaxy()-17,1)3

}
Text_key ()

{
out_text_xy(125,getmaxy()-35,"F1 F2 F6 Fi0",0)3
out_text_xy(126,getmaxy()-34,"F1 F2 F6 F10",10)3

out_text_xy(125,getmaxy()-35," -Help -Save -Exit -Menu",4);

Text-ﬁey_search()

{ -
out_text_xy(125,getmaxy()-35," Pg_Dn Pg Up ESC ",0);
out_text_xy(126,getraxy()-34," Pg Dn Pg Up ESC ",10)3

out_text_xy(125,getraxy()-35," -Exit ",4);



}
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Key_F10)

{

draw_fill_rectangle(105,getmaxy()-45,212,getmaxy()-15,7)3
Text_key()s;

delay(400)s
up_down_bar(107,getmaxy()-43,210,getnaxy()-17,1);
Text_key()s

Key_F2()

{
dpau-fill-rectangle(le,getnaxy()—45,320,getnaxy()-15,7);
Text_key()s
delay(400)3
up_down_bar(215,getraxy()-43,318,getmaxy()-17,1)3
Text_key ()3 .

Key_F6 Q)

{
drav_fill_rectangle(321,getnaxy()-45,428, getwaxy()-15,7)3
Text_key();
delay(400);
up_down_bar(323,getnaxy()-43,426,getmaxy()-17,1);
Text_key();

Key_F100)

{

drav_fill_rectangle(429,getmaxy()~-45,534,getmaxy()-15,7)s



Text_key()s
delay(400)s
up_down_bar(431,getmaxy()-43,532,getnaxy(3-17,1)3
Text_key();

Key_PGD()

{
drawv_fill_rectangle(105,getmaxy()-45,212,getmaxy()-15,7)3
Text_key_search();
delay(400)3
up_down_bar(107,getmaxy()-43,210,getmaxy()-17,1);

Text_key_search();

Key_PGUQ)

{
drav_fill_rectangle(213,getmaxy()-45,320,getmaxy()-15,7)3
Text_key_search();
delay(400);
up_down_bar(215,getraxy()-43,318,getraxy()-17,1)s

Text_key_search()s;

Key_ESCQ)

{

drawv_fill_rectangle(321,getmaxy()-45,428,getnaxy()-15,7);
Text_key_search()s »

delay(400);
up_down_bar(323,getraxy()-43,426,getraxy()-17,1)s
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7 S EXIT TO MAIN_MENU ------mmmommmmmmee */

void _Quit(void)
{
void *Exbk;
char chs;

unsigned int sizes;

size = image_size(150,180,445,265);
Exbk

get.image(150,180,445,265,Exbk) 3

ralloc(size);

£i11_bar(150,180,430,250,8,3);
draw_rectangle(150,180,430,250,14);
shardow(150, 180, 430,250) 3

out_text_xy(160,190,"Do you want to Exit...[Y/N1.?7",14);
drav_fill_rectangle(200,210,240,235,7)3
drav_fill_réctangle(260,210,300,235,7);
drav_fill_rectangle(320,210,370,235,7)3

up_down_bar (260, 210, 300,235,1)3
up_down_bar (200,210, 240,235,1)
up_down_bar (320,210,370, 235,1) 3

drav_rectangle(198,208,242,237,0);
drav_rectangle(258,208,302,237,0);
drav_rectangle(318,208,372,237,0)3
out_text_xy(205,215,"Yes No Cancel”,9);
out _text_xy(205,217,"_ - ",14)3
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ch = toupper(getch())s
if(ch == ’Y")

{
drav_fill_rectangle(199,209,241,236,7)3
out-text_xy(205,215,f¥es“,0);
out._text_xy(205,217,"_",14)3
delay(400)3
up_down_bat(200,210,240,235,1);
drav_rectangle(198,208,242,237,0)3
delay(300);
putimage(150,180,Exbk,0);
free(Exbk);

BckgndMAINQ) 5
select_XEY(1,0,8,7,14);
}
if(ch == 'N”)
{
draw_fill_rectangle(259,209,301,236,7)3

out_text_xy(205,215," No",0)3
out_text_xy(205,217," " 183
delay(400);

up_down_bar(260,210,300,235,1)3
drav_rectangle(258,208,302,237,0)3
delay(300)3
}
if(ch == ’C”)
{
drav_fill_rectangle(319,209,371,236,7)3

out._text_xy(205,215," . Cancel”,0);

out_text_xy(205,217," ",14);
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up_down_bap(320,210,370,235,1);
drav_rectangle(318,208,372,237,0)3
delay(300);
}
} while(ch != "Y” && ch t= ’N’ && ch t= °C”)3
putimage(150,180,Exbk,0)3
free(Exbk);

Jhmmmmm el - SAVE CREATED DATA =--==-----==ome-mme */

void Save_Data(char Text[1)
{.

FILE *fp;

unsigned int size;

char ch=" ’;

void #blks

size = image_size(190,250,465,305);
blk
getinage(190,250,465,305,b1k);

ralloc(size)s

f

fill_bar(190,250,450,290,12,1}3

shardow(190,250,450,280)3

drav_rectangle(190,250,450,290,14)3;

drav_rectangle(192,252,448,288,14)3

out_text_xy(200,265,"Do you want SAVE DATA [Y/N1..7",14); i
vhile(ch != ’Y’ && ch != ’N”)

ch = toupper(getch())s;
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if (ch == *Y") {

if ((fp=fopen(Text,"a"))==NULL)

: out_text_xy(200,265,"Do you want SAVE DATA CY/NY..?",12)3
out_text_xy(220,265,"Couldn’t Save :",14)3
out._text_xy(340,265,Text,15)3
getch()s

else {
furite(treci,sizeof reeci,1,fp);
if (ferror(fp)) {
out_text_xy(230,265,"Error in writting",14);
get.ch();
i } felose(fp)s y
} putimage(190,250,blk,0);
sort.(file_name);
}
else putirage(190,250,blk,0);
free(blk);

R

void search(char text[])
; {
FILE *fps
void #*blocks;
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unsigned int size;

int c,No_rec,0d_rec,Mov,1g;

size = image_size(160,200,465,265)3
block = malloc(size);

getinage(160,200,465,265,block);

fill_bar(160,200,450,250,1,1)3
drawv_rectangle(160,200,450,250,14)3
shardow(160, 200, 450,250)

out._text_xy(180,215,"Code for searching

drav_fill_rectangle(355,211,430,232,12)3

drav_rectangle(355,211,430,232,14)3
get_word(8,360,228,12)3;

if ((fp = fopen(file_name,"rb"))==NULL) {

out_text_xy(180,215,"Code for searching :",1);

drav_fill_rectangle(355,211,430,232,1);

out_text_xy(230,215,"Error in READING file",14)3

getch()s;

putimage(160,200,block,0)s

else { fseek(fp,0,2)3

No_rec = ftell(fp)/sizeof recis

revind(fp);

vhile(fread(&reci,sizeof reci,1,fp)==1)

c=compare(text,reci.code)s;

if(e==1) { putimage(160,200,block,0);
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image_database();
count=ftell(fp)/sizeof recis
breaks;
}
if (ferror(fp)) {
out _text_xy(180,215,"Code for searching :",1);
draw_fill_rectangle(355,211,430,232,1)3
out _text_xy(230,215,"Error in READING file",14);
getch(Os
put.image(160,200,block,0);
}

if(el=1){
out _text_xy(180,215,"Code for searching :",1);
drav_fill_rectangle(355,211,430,232,1);
out_text_xy(230,215,"Error in READING file",1);
out_text_xy(220,215,"No such code in this file",14);
getchQ)s
putirage(160,200,block,0D);

else {
ltoa(count,Cnt_Record, 10);
lg=strlen(Cnt_Record);
Compare_REC{(1g);
out_text_xy(327,180,recl.code,14);
out_text_xy(327,180+3%step_Y,recl.Std_name,14);
out_text_xy(327,180+6%step._Y,recl.grade,14);
out _text_xy(327,180+9%step_Y,recl1.AVgrade,14);
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Text_key_sgarch():
draw_fil1_rectangle(431,getiaxy()-47,536,getnaxy()-13,3);
do {
s=Read_key ()3
if (5==0) {
s = getch()s

switch(s) {

case PgUp ¢ Key_PGUOS
if (count>1) A

od_rec=ftell(fp)/sizeof recis;
Mov = Od_rec-23
fseek(fp,Movksizeof recl,0)s
fread(arecl,sizeof reci,1,fp);
count--3

}

breaks;

case PgDn : Key_PGD()3

if (count<No_rec) {
fread(&recl,sizeof reci,1,fp);
count++3 :
}

breaks;

Erase_DTB();
image_database();
1toa(count,Cnt_Record,10);

lg=strlen(Cnt_Record);



S V- -

out_text_xy(327,180,recl.code,14);
out_text_xy(327,180+3*step-¥,recl.Std_néne,14);
out_text_xy(327,180+6%step_Y,recl.grade,14);
out_text_xy(327,18049%step_Y,reci.AVgrade,14);

else {

switch(s) {

case ESC : Key_ESCQ)s;
breaks
}
}
}vhile(s != ESC)3
}
fclose(fp)s }
Erase_DTB();
image_database()s
free(block)s
Erase_0ld_Rec()3

- 8=03- -

void sort (char Text[1)
{
FILE #fps; -
void #rct;
unsigned int sizes

int i,J,n_records
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size = image_size(190,250,465,305);

rct ralloc(size);

getimage(190,250,465,305,rct);

fill_bar(190,250,450,290,5,1);
shardow(190,250,450,290);
draw_rectangle(190,250,450,290,14);
draw_rectangle(192,252,448,288,14);

if ((fp=fopen(Text,"r+b"))==NULL) {
out_text_xy(210,265,"Couldn’t open file to SORT",14);
getch()s
}_
else {
out_text_xy(230,265,"DATA HAVE BEEN SORTED",14);
fseek(fp,0,2);
n_record = ftell(fp) / sizeof recis

rewind(fp);

for(i=13i <= n_record-13++¢i) {
fread(kreci,sizeof reci,1,fp); .
for(j=1;j-(= n_re;bfd-i;++j) {
fread(trec2,sizeof rec2,1,fp);
if(stremp(reci.code,rec2.code) >0 ) {
fseek(fp,ftell(fp)-2¥sizeof rec1,0);
furite(drec2,sizeof rec2,1,fp);
furite(ireci,sizeof reci,1,fp);
if (ferror(fp)){
out._text_xy(230,265,"DATA HAVE BEEN SORTED",5);

out_text_xy(210,265,"File error in sortting",14);
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}
fseek(fp,ftell(fp),0)s

else

recl = rec2;
}
rewind(fp)s

}
)
fclose(fp)s
delay(500)3;
printf("\007");

putimage(180,250,rct,0) ;-

free(ret)s

“void del_code(void)
{
FILE #fp;3
void *blocks;
long counts
unsigned int sizes
int c,1g3
int n_record,i,records
char ch;

struct Std_Rec %pt;

size = image_size(160,200,465,265)3
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getimage (160,200,485, 265,block) s

if ((fp = fopen(file_name,"r+b"))== NULL) {
fill_bar(160,200,450,250,1,8)3
drav_rectangle(160,200,450,250,14)3
shardow(160,200,450,250)3
out_text_xy(230,215,"Error in READING file",14);
getchQ)s
_free(block)s
putimage(160,200,block,0)3
Erase_DTB()3
image_database();
BckgndMAIN(Q) §
select_KEY(1,0,8,7,14)3
}

else {
£fill_bar(160,200,450,250,1,8)3
draw_rectangle(160,200,450,250,14);
shardow(160,200,450,250);
out_text_xy(180,215,"Code for Deletting :",14)3
draw_fill_rectangle(355,211,430,232,12)3 '
draw_rectangle(355,211,430,232,14)3
get_word(8,360,228,12)3
putimage(160,200,block,0)s
while(fread(&arecl,sizeof reci,1,fp)==1)
{ count=ft911(fp)lsizeof recis -

c=compare(Code,recl.code);

if (c==1) {
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image_database();

breaks;

)

if (ferror(fp)) {

fill_barc¢160,200,450,250,1,8)3
drav_rectangle(160,200,450,250,14)3
shardow(160,200,450,250)3
out_text_xy(230,215,"Error in Reading",14);
getch()s

putimage(160,200,block,0) 3

fclose(fp)s
free(block);
exit(1)3
}
}
if(ct=1) {

fill_bar¢160,200,450,250,1,8)3
drav_rectangle(160,200,450,250,14)3
shardow(160,200,450,250) 3
out_text_xy(220,215,"No such code in file",14)3
gsetch(O)s

putimage(160,200,block,0);

}

else {
record=ftell(fp)/sizeof recis;
ltoa(count,Cnt_Record, 10);
lg=strlen(Cnt_Record); -
Compare_REC(lg);
out_text_xy(327,180,recl.code,14);
out_text_xy(327,180+3%step_Y,recl.Std_name,14);
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out_text_xy(327,180+6*¥step_Y,reci.grade,14);
out_text_xy(327,180+9%step_Y,recl1.AVgrade,14);

while(!kbhit()) {
put_text_xy(150,180+11%step.Y,
"HIT a key delete this RECORD <ESC to QUIT>",10)3
delay(100);
out_text_xy(150,180+11%step.Y,"
HIT a key delete this RECORD <ESC to QUIT>",9)s
delay(100);

}

s=Read_key();

if (s==ESC). {
free(block);
fclose(fp)s
BekgndMAINO) 3

select_XEY(1,0,8,7,14)3

fseek(fp,0,2);

n_record=ftell(fp)/sizeof recls;

if ((pt = malloc(n_record¥sizeof rec1))==NULL)
£il11_bar(160,200,450,250,1,8);
draw_rectangle(160,200,450,250,14)3
shardow(160,200,450,250);
out_text_xy(230,215,"Couldn’t DELETE",14);
getch()s
putimage(160,200,block,0);

free(pt)s
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exit(0)s
}
rewind(fp);

for(i=13i <= n_record-13++i) {

if(ftell(fp) == (long)(record-1)*sizeof recl)
fseek(fp,sizeof reci,1)s
fread(pt,sizeof rec1,1,fp);
if (ferror(fp)){
fill_bar¢160,200,450,250,1,8)3
drav_rectangle(160,200,450,250,14);
shardow(160, 200, 450,250) 3
out_text_xy(230,215,"Error in reading",14);
getch()s
putimage(160,200,block,0)s
free(pt);
free(block);
* exit(0)s
}
+4pts
} )
if ((fp=fopen(file_name,"w+b"))==NULL) {
fill_bar(1i60,200,450,250,1,8)3

drav_rectangle(160,200,450,250,14)3

shardow(160,200,450,250)3

out_text_xy(230,215,"Error in reading",14);
getchQ)s

putirmage(160,200,block,0);
free(pt)s
free(bloclo;
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select _KEY(1,0,8,7,14);
}
for(i=1;i¢=n_record-1;++i)
--pts;
for(i=13i¢=n_record-1;++i) {
furite(pt,sizeof rec1,1,fp);
if(ferror(fp)){
fill_bar(180,200,450,250,1,8);
draw_rectangle(160,200,450,250,14);
shardow(160,200,450,250);

out_text_xy(230,215,"Error in writing",14);

getchO)s
putinage(160,200,block,0);
free(pt);

free(block);

exit(0)s

}

+4pts

3

fill_bar(160,200,450,250,1,8);
drav_rectangle(160,200,450,250,14);
shardow(160, 200, 450, 250) 3 —
out_text_xy(230,215,"delete complete",14);
delay(1000); '
putimage(160,200,block,0);

}
revind(fp);
fclose(fp);
}
if (c==1) free(pt);
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Eraée_éid_Regz;; .
Erase_DTB()s

image_database();

=03

void Edit_DTB(void)
{
FILE #fp;
void *block;
char #buffer;
unsigned int sizes;
int c,lg;

long counts

buffer = ALLbuf;
size = image_size(160,200,465,265);
block = malloc(size);

getinage(160,200,465,265,block);

Erase_DTB();
image_database();
fill_bar(160,200,450,250,1,1);
drav_rectangle(160,200,450,250,14);
shardow(160, 200, 450,250);
“out_text_xy(180,215,"Code for Editting :",14);
draw_fill_rectangle(355,211,436,232,12);
drav_rectangle(355,211,430,232,14)3
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if(s!=ESC) {

if((fp = fopen(file_name,"r+b"))==NULL) {
out_text_xy(180,215,"Code for Editting :",1);
draw-fill-rectangle(BSS,211,430,232,1);
out_text_xy(230,215,"Error in READING file",14);
getch();
}

else { rewind(fp);

vhile(fread(sreci,sizeof recl,1,fp)==1)
{ Seek_Save=ftell(fp)/sizeof reci:

c=compare(Code,reci.code);

if(c;=1) { putimage(160,200,block,0);
break;

}

if (ferror(fp)) {
out_text_xy(180,215,"Code for Editting :",1);
draw_fill-rectangle(BSS,211,430,232,1);
out_text_xy(230,215,"Error in READING file",14);
getch()s

}
) fcldée(fp);

if (e==1) {

count = Seek_Save;

1toa(count,Cnt_Record, 10);

lg=strlen(Cnt_Record);

Compare_REC(1g);
out_text_xy(330,180,recl.code,14);
out_text_xy(330,180+3#step_Y,recl.Std_nane,14);
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out_text_xy(330,180+9%step_Y,recl1.AVgrade,14);
Transfer_data(buffer,0,0)s
0ld_s=F10;
H
else {
out_text_xy(180,215,"Code for Editting :",1);
drav_fill_rectangle(355,211,430,232,1);
out_text_xy(230,215,"Error in READING file",1);
out_text_xy(220,215,"No such code in this file",14);
getch()s
putimage(160,200,block,0)s
Erase_0ld_Rec();
Cnt_Chck_RecO)s

}

}

else putimage(160,200,block,0);
free(block)s

------ Save new_data froe editting-------%/

void Save_New_Edit(void)

{

FILE #fps

void *blk;
unsigned int sizes
int c;

char ch=’ ?;
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size = image_size(190,250,465,305);
blk

getimage(190,250,465,305,blk);

nalloc(size);

fill_bar(190,250,450,290,12,1)3

shardow(190,250,450,290);
draw_rectangle(190,250,450,290,14);
draw_rectangle(192,252,448,288,14);
out_text_xy(200,265,"You want SAVE NEW DATA [Y/N}..?7",14);

vhile(ch != ’Y” &k ch = ’N?")

ch = toupper(getch());

if(ch == ’Y”) {
if((fp = fopen(file_name,"r+b"))==NULL) {
out_text_xy(200,265,"You want SAVE NEW DATA [Y/N]..?",12);
out_text_xy(220,265,"Couldn’t Save :",14);
out_text_xy(340,265,file_name,15);
getchO)sputirage(190,250,blk,0)s
}
else {
. fseek(fp,(Seek_Save-1)%¥sizeof reci,0)s
furite(&reci,sizeof reci,1,fp)s;
if (ferror(fp)) {
out _text_xy(200,265,"You want SAVE NEW DATA [Y/N1..7",12);
out_text_xy(220,265,"Couldn’t Save :",14);
out_text_xy(340,265,file_name,15);
getch(O)s
}
put image(190,250,blk,0);
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}
else putimage(190,250,blk,0);
fclose(fp);
free(blls;
}
L R ettt T L, String Compare ---—---ceemmmmao_ %/

int compare(char text1[1,char text2r1)
{
int i,c=0;
for(i=0si¢<8sit++)
{
if (toupper(textiCil)==toupper(text2ril)) c++;
else c=0;
}
if (c==8) ¢=1;

i else c=03

return(e);

}

void Cnt_Chck_Rec(void)
{
FILE #fp;
void *BB;

unsigned int size;

long count_rec;
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wvhile((fp=fopen(file_name,"a"))==NULL) {
size = image_size(200,150,415,195);
BB = malloc(size);
getimage(200,150,415,195,BB);
fill_bar<¢200,150,400,180,8,1);
draw_rectangle(200,150,400,180,14);
shardow(200,150,400,180);
out_text_xy(210,160,"Couldn’t Created Filename",14);
get.chQ)s
putimage(200,150,BB,0);
free(BB);

image_openfile();

fseek(fp,d,Z);-
count_rec=ftell(fp)/sizeof recis
fclose(fp)s
count_rec++;
ltoa(count_rec,Cnt_Record,10);
lg=strlen(Cnt_Record);
Compare_REC(1g)3;

void Compare_REC(int 1g)

{ int i=0;

if(lg > 0 &% 1g ¢ B) {
if(lg==1) {
out_text_xy(228,181-2%step_Y,"0000",14);
i=4%step_X;
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if(1g==2) {
out_text_xy(228,181-2%step_Y,"000",14);
i=3%step_X; i
}
if(1g==3) {
out_text_xy(228,181-2%step_Y,"00",14);
i=2%step_X;
}
if(lg==4) {
out _text_xy(228,181-2%step_Y,"0",14);
i=step_Xs
} s
out _text_xy(228+1,181-2%step_Y,Cnt_Record,14);
}
else out_text_xy(228,181-2%step_Y,"FULL",14);

}

void Transfer_data(char #data,int Num,int lenght)

{ int i=03

while(lenght < MAX_LONG) {

if (Nump==0) #data = recl.codelil;

if (Num==1) #data

recl.Std_namelil;

if (Num==2) %*data

recl.gradefil;

if (Num==3) #data = reci.AVgradel[il;

datat+s
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lenght++;
}
while(lenght > 0) {
data--;

lenght--3;

void menu_assignment (void)

/% assign menu no. 0 menu File ¥/

menusC0].framel0] 2503

menusC0].framel1] 1603

menusfO).framef2] = getmaxx()-250;

menusC0).franel 3]

getmaxy()-177;

menusC0].rowl01 = 1953
menusC0l.rowl1] = 2183
menusCOl.rowl2] = 2413
menusl{O0l.rowl3] = 2643
renusC0].rowl4] = 287;

menusC0l.col = 2B7;

genus{0l.itenl0).choice = "CREAT NEW FILE "3

menusC0].itemC1).choice = "SEARCH BY CODE ";

menus{03.itenC2).choice = "EDIT BY CODE";
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renus[0]).itern[4].choice = " EXIT";

nenus[0]. last_choice = 4;

/% assign menu no. 1menu File #¥/

2503

menusC1].franel0]
menus{i).framef1] = 160;

getmaxx()-250;

nenus{1].frageC2]

menus[{1].frame(3] = getmaxy()-201;

menusC1l.rowl0] = 1953
penusCil.rowl1] = 2183
senusC1).rowl2] = 2413
renusC1l.rowl31 = 264;
menusf1l.rowl 43 = 287;

renusl13.col = 2673

penusf{13.itenC0).choice = "DATA BASE FILE";

menusf1l).itemnf1].choice = "SOUND DATABASE";

menusf1).itenf2).choice = "  OPERATING";

nenusC1).iten[331.choice = " EXIT";
menusl{1l.item[4]1.choice = "";

menusC1].last_choice = 33

}

JE R e E L Database menu -----cemmemmeee o

void DTB_MENU(void)
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fill_bar(250,160,getmaxx()-250,getraxy()-177,0,1)3

drawv_fill_rectangle(252,186,getmaxx()-252,getnaxy()-179,4);

drav_rectangle(250,160,getraxx()-250,getmaxy()-177,14)3;

drav_fill_rectangle(252,162,getmaxx()-252,181,15)3

draw_rectangle(251,161,getnaxx()-251,182,0);

set.color(14);

line(250,183,getmaxx()-250,183);

up_down_bar(254,188,getmaxx()-254,206,1)3

up_down_bar(254,211,getmaxx()-254,229,1);

up_down_bar(254,234,getmaxx()-254,252,1);

ep_down_bar (254, 257,getmaxx()-254,275,1)3

up_down_bar(254,280,getmraxx()-254,298,1)3;

setcolor(8)s;

settextstyle(0,0,1);
outtextxy(267,167, "DATABASE MENU");
setcolor(13);

outtextxy(267,168, "DATABASE MENU");
setcolor(14);

settextstyle(0,0,1);
outtextxy(267,195,"CREAT NEW FILE");
outtextxy(267,218,"SEARCH BY CODE™);
outtextxy(267,241,"EDIT BY CODE")3
out.textxy(267,264,"DELETE BY CODE");
oq}textxy(267,287," EXIT™);

shardow(250,160,getraxx()-250,getnaxy()-177);

-------------- Select key of main & DTB

void select_KEY(int menu_no,int 0ld_No,int color,

int Ocolor,int textcolor)

{
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void *menu;
unsigned int sizes;

int new_No;

size=image_size(menusCmenu_nol.frame(01-5,
nenusCmenu_nol.framel11-5,

menusCmenu_nol.framel21+20,menusfmenu_nol.framel31+20);

menu = malloc(size);
getinage(menusCmenu_nol.franef01-5,
menusCmenu_nol.framel11-5,
menusimenu_nol.franel21+20,

nenus{menu_nol.framel31+20,menu);

click_bar(menu_no,01d_No,color,textcolor);
if (menu_no==0) DTB._MENU()3

else MAIN_MENU();
click_bar(menu_no,0ld_No,8,14)3

do{

s=Read_key();
if (s==0) {
s=getch();
switch(s) {

case UP:if(0l1d_No==0) new_No=menus[menu_nol.last_choice;
else new_No = 0ld_No-1; ‘
unclick_bar(menu_no,01d_No,Ocolor,textcolor);
click_bar(menu.no,new_No,color,textcolor);
0ld_No=new_No;

break;
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case DOWN ¢ if(0ld_No==menusCmenu_nol.last_choice)
new_No = 03
else new_No = 0ld_No+1;
unclick_bar(menu_no,0ld_No,Ocolor,textcolor);
click_bar(menu_no,new_No,color,textcolor);
0ld_No=new_No;

breaks;

}
else {
switch(s) {
case ENTER :
putimage(menusfrenu_nol.framel01-5,
genusCrenu_nol.framef11-5,menu,0);
free(menu);
switch(menu_no) {
case 0: switch(0ld_No) {
case 0: image_openfile()s
Erase_DTB()3
image_database()s
Cnt_Chck_Rec()s

breaks

case 1: search(Code)s
Cnt_Chck_Rec();

break;

case 2: Edit_DTB();

breaks
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Cnt_Chck_Rec()s

breaks;

case 4: BckgndMAINC);
select_KEY(1,0,8,7,14);
breaks;
}
s=ENTER;
break;
case 1 : switch(0ld_No) {
case 0: STUDENT_DTB();

break;

case 1: SOUND_Ctrl()s;

breaks;

case 2: Auto_Operate()s

breaks;

case 3¢ closegraph();
exit (0);
breaks;
} break;
}breaks;

}while(s!=ENTER);
}
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void click_bar(int menu,int No_mn,int color,int textcolor)

q .

drav_fill_rectangle(menusCmenul.col-15,
menusimenul.row[No_mnl-9,

getnaxx()-252,nenus[menu].rov[No_mn]+13,color);

setcolor(textcolor);

settextstyle(n,0,1);

outtextxy(wenusCmenul.col,menusCmenul.rowCNo_nnl,
menusCmenul.itenCNo_anl.choice);

}

J e Femeeem oo Unselect _Key ----m——ccmmmme . */

void unclick_bar(int menu,int No_mn,int color,int textcolor)

{

draw_fill_rectangle(menusCmenul.col-15,
menusCmenul.rowlNo_rnl-9,
getmaxx()-252,zenusinenul.rowiNo_mnl+13,color);

up_down_bar (senusCmenul.col-13,menus{menul.rowlNo_anl-7,
getmaxx()—254,nenus[ngnu].rotho_nn]+11,1);

setcolor(textcolor);

settextstyle(0,0,1);

outtextxy(nenus[nenu].col,ienus[menu].row[No_mn],

nenusCmenul.itenfNo_mnl.choice);

}

void BckgndMAIN(void)

{ int i,J,k,1,m,n3
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char #Ch_Mains;

fill_bar(5,5,getmaxx()-5,getmaxy()-5,8,8)3

up_down_bar_color(s,S,getnaxx()—5,getnaxy()-5,15,7);

"£i11_bar(10,10,getnaxx()-10,50,2,8)3

up_down_bar_color(10,10,getmaxx()-10,50,15,0) 3

£il11_bar(10,getmaxy()-50,getmaxx()-10,getnaxy()-10,1,6)3
up_down_bar_color(10,getnaxy()-50,getnaxx()-10,getnaxy()-10,15,0);

up_down_bar_color(10,56,60,getmaxy()-53,15,0)3
fill_bar(10,56,60,getmaxy()-49,1,6)3

up_down_bar_color(getmaxx()-60,53,getmaxx()-10,
getnaxy()-56,15,0)3 '
fill_bar(getmaxx()-60,48,getnaxx()-10,getmaxy(1-56,2,6)3
setcolor(14);

settextstyle(0,0,2)3

outtextxy(130,getmaxy()-35," INDUSTRIAL EDUCATION™);

for(j=03j<23j++) {
i=683
setcolor(0);
settextstyle(1,0,3);
Ch_Main= Charactor_Main;
while(k(Ch_Main) != *\0’){
#¥Pnt=%Ch_Mains
outtextxy(i+=15,15,Pnt);
delay(10)s
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i=693
setcolor(7);

Ch_Main= Charactor_Main;

vhile(¥(Ch_Main) != \0"){
#Pnt=4Ch_Main;
outtextxy(i+=15,15,Pnt);
delay(10);

Ch_Hain++§
)

i=703

setcolor(i4)s

Ch_Main=Charactor_Main;

vhile(¥(Ch_Main) != >\0’){
#Pnt=#%Ch_Main;
onttextxy(i+=15,15,Pnt);
delay(10);
Ch_Maint+;
}
}
}

void MAIN_MENU(void)
{ int is
fill_bar(menus[1].framef01-1,menusC1].franel 11425,

penusf1].framel2]1,nenusC1].franel31,8,1)3
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menus(11.framel2],eenusC1].framel31,15,0);
shardow(menusC{1].framef01+2,menus{1].framef11+2,

penusC1].framel21+42,menusC1].franel3142);

draw_fill_rectangle(menusC{1l.frawel0]-2,menusC1).framel1],
menusC{1l.framef21+41,menusC1].framelf11+21,1);

drav_rectangle(menusC1).frame(0]-2,menusC1).franel1],
menus{1).frame(21+1,menusC1].framef13+21,12)3

settextstyle(0,0,2)3

out_text_xy(menus{1].framel01+30,menusC1].frane(11+5,
"Main MENU",B),

out_text_xy(menusf1).framel01+31,menus[11.franel1]45,
"Main MENU",14);

for(i=03i¢43i++) unclick bar(1,i,7,14);

}



152

JRREEEER RO O OB RSO ORE kookok /
/%%% This subprogram used for automatic search and k¥¥kkk/
/%% tell student grade on telephone line. ¥kdokkdkkkdkkskk/
Sk O OEROPROBOOBOOGEHORREO PR Ok kR Rk /
#include<stdio.h>

#incJude<conio.h)

#include¢string.h>

$include¢graphics.h>

#include<alloc.h

#include¢dos.h>

#include<stdlib.h>

#include<time.h>

$include<bios.h>

tdefine UP 72

gdefine DOWN 80

tdefine ESC 27

tdefine ENTER 13

#define BACK-_SPC 8

#define DEL 83

idefine LEFT 75

#def ine RIGHT 77

#define_INSﬁRT 82 -

#define SPCBAR 32

fdefine HOME 71

tdefine END 79

tdefine PgUp 73. .

gdefine PgDn 81

g#define F1 59

gdefine F2 60

tdefine F6 64



153

f#define F10 68
extern step_Y,step_X,Mode_Insert,n_X,n_Y,s,MAX_LONG;
extern struct Std_Rec {
char codel9];
char Std_name[251;
char gradel51;
char AVgradel5];
Jrecl,rec2s
typedef struct file_struct {
char sound_filename[ 1013
}s
extern struct file_struct header_sound[171;
void Oprt_get_vord(int max,int X,int Y,int bkgnd_color);
void Auto_Operate(void);
void BekGnd_Ser{void);
void Bckgnd_1(void)s;
void Erase_display(void);
void Cursor_Arrow(int x,int y);
void OprtMove_Data_buffer(char ¥source,char #dest,int buffer_lenght);
void Out_Data(int 11, char *buffer,iﬁt bkgnd_color);
void copy_Fname(char *copy,int 1p);
void ErasePéinter(char'#buf,int le)s
void Chek_file(void);
void Compare_tel(void);
void Read_Sndfilename(void);
void Waiting_Tel(void);
void sound_play{(char play_name(l);
void Play_grade(void);
void Play_CODE(void);

void Play_Memo(void);
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TR OO0 KRRk k /
void *Cursors;

char Fname[131;

int data_code;

char TelCode[91;

char *BFF = " "3

void Auto_Operate(void)

{ Bckgnd_1();

BekGnd_Scr()s
Oprt_get_word(12,262,169,15)3
Read_Sndfilename();
Waiting_Tel();

BeckgndMAING) 3
select_KEY(1,0,8,7,14);

void BckGnd_Scr(void)
{
fill_bar(130,120,getmaxx()-130,getmaxy()—121,7,2);
up_down_bar_color(130,120,getmaxx()-130,getnaxy()-121,15,8);
draw-rectang]e(130,120,getmaxx()—130,getmaxy();121,0);
shardow(130,120,getmaxx()-130,getnaxy()-121);
draw-fill-rectangle(lSO,120,getmaxx()-130,140,2);
draw_rectangle(130,120,getmaxx()—130,140,0);
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setcolor(0);

settextstyle(0,0,1); .
outtextxy(230,125,"Automatic Searching");
setcolor(0);

settextstyle(0,0,1);
outtextxy(140,160,"Student File:™);
outtextxy(140,160+2#step_Y, "Telephone Code:");

up_doun_bar_color(180,getmaxy()—240,440,getnaxy()—135,8,15);
setcolor(0);

settextstyle(2,0,0);

outtextxy(210,162+6%step_Y, "Code :");
outtextxy(210,162+B%step_Y,"Nape :");
outtextxy(210,162+10%step_Y, "GRADE :");
outtextxy(290,162+10%step_Y, "AVGRADE :");
draw_fill_rectangle(260,156,360,172,15);
up_down_bar_color(260,156,360,172,8,15);
draw_rectangle(ZSS,155,361,173,8);

draw_fill_rectangle(270,156+2*step_Y,360,172+2*step-¥,15);
up_down_bar_color(270,156+2*step_Y,360,172+2#step_Y,8,15);
'drab_rectanglé(zss,155+z*step_Y,361,173+2*step_Y,B);

draw_fill,rectangle(247,258,310,269,15);
up_dovn_bar_color(247, 258,310, 269,8,15);
drav_rectangle(246,257,311,270,0);

draw_fill_rectangle(247,258+2#step_Y,405,269+2¥step_Y,15);
up_down_bar_color(247,258+2¥step_Y,405,269+2*step-Y,8,15);
drau_rectangle(246,257+Z*step_Y,406,270+2*step-Y,0);
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draw_fill_rectangle(350,258+4%step.Y,380,269+4%step_Y,15)3
up_down_bar_color(350,258+4%step_Y,380,269+4%step_Y,8,15);
draw_rectangle(349,257+4%step_Y,381,270+4%step_Y,0);
draw_fill_rectangle(247,258+4%step.Y,277,269+4%step._Y,15);
up_down_bar_color(247,258+4%step_Y,277,269+4%step_Y,8,15)3
drav_rectangle(246,257+4%step_Y,278,270+4%step_Y,0); ?

void Bckgnd_1(void)

{
draw_fill_rectangle(0,0,getmaxx(),getraxy(),0);
erase_fill_bar(5,5,getmaxx()-5,getmaxy()-5,1)3
fill_bar(5,5,getmaxx()-5,getmaxy()-5,3,8)3
fill_bar(5,5,getmaxx()-5,getmaxy()-5,15,8)3
fill_bar(5,5,getnaxx()-5,getmaxy()-5,3,8);
up_down_bar_color(5,5,getmaxx()-5,getnaxy()-5,15,8);
fill_bar(10,10,getmaxx()-10,35,8,2);
up_down_bar_color(10,10,getmaxx()-10,35,15,0);
setcolor(14);

settextstyle(0,0,2);

outtextxy(180,15,"AUTOMATIC OPERATING");

}

void Erase_display(void)

{
draw_fill_rectangle(247,258+4%step_Y,277,269+4%step_Y,15);
draw_fill_rectangle(350,258+4%step_Y,380,269+4%step_Y,15);



draw_fill_rectangle(247,258+2*step-Y,405,269+2*step_Y,15);

draw_fill_rectangle(247,258,310,269,15);

draw_fill_rectangle(270,156+2*step_Y,360,172+2*step_Y,15);
}

void Cursor_Arrow(int x,int y)
{
int i,J;

unsigned int sizes

size = image_size(x,y,x+step_X-1,y);
Cursor = malloc(size);
getimage(x,y,x+step_X-1,y,Cursor);
vhile(!kbhit ())
{
setcolor(0);
line(x,y,x+step_X-1,y);
delay(100)3;
seth}qr(lS);
line(x,y,x+step_X-1,y)3;
delay(100);
}
putimage(x,y,Cursor,0);
free(Cursor);
}

E EEEE T Operate word processor ------—-eeu-- */

void Oprt_get_wvord(int max,int X,int Y,int bkgnd_color)
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int lenght;

char #buffers;

buffer = BFF;

n_X=X;

n_Y=Y;

MAX_LONG = maxs;

Jenght = 03

Mode_Insert =! INSERT;

Insert_Mode();

Dravw_Cursor_Arrow(n_X,n_Y);

do{

s = Read_key()s;

if(s==0) { ;

s=getchO);

switch(s) {

case HOME : while(lenght)

{

lenght--3
buffer--;
n_X-=step_X;
}

Cursor_Arrow(n_X,n_Y);
breaks;

‘case END : while(lenght ¢ MAX_LONG

buffer++s
lenght++;

n_X+=step_X; 1}
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vhile(kbuffer == > > && lenght > 0)

{
buffer--;
lenght--;
n_X-=step_X;

}
if (lenght+1 != MAX_LONG && lenght != 0 )
{
n_X+=step_X;
buffer++;
lenght++;
}
Cursor_Arrow(n_X,n_Y);
break;

case LEFT ¢ if(lenght >= 1) {

lenght--;
buffer--;
n_X-=step_X;
}

Cursor_Arrow(n_X,n_Y);
breaks;
case RIGHT : if(lenght < MAX_LONG-1) {
lenght +4;
buf fer++;
n_X+=step_X;
}
Cursor_Arrow(n_X,n_Y);
break;
case INSERT: Insert_Mode();

Cursor_Arrow(n_X,n_Y);



breaks;

case DEL : Oprtnove_Data_buffer(buffer+1,buffer,HAﬁ_LONG—lenght+1);
*(buffer + HAX_LONG-lenght-l)f’ ’s
Out_Data(lenght, buffer,bkgnd_color)s
Cursor_Arrow(n_X,n_Y);
break;

default ¢ Cursor_Arrow(n_X,n_Y);break; } 3
else {

switch(s) {

case SPCBAR : Cursor_Arrow(n_X,n_Y);

break;

case BACK_SPC:if(lenght > 0) {

lenght--3

OprtMove_Data_buffer(buffer,buffer-1,MAX_LONG-lenght);

¥(buffer + MAX_LONG-lenght-1)=" ’3;

buffer--3

n_X-=step_X;

Out_Data(lenght, buffer,bkgnd_color);
}

Cursor_Arrow(n_X,n_Y)s

break;

case ESC : _Quit()s
Cursor_Arrow(n_X,n_Y);
break;
case ENTER : copy_Fname(buffer,lenght);
while(lenght > 0) {
lenght--3
buffer--; )
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ErasePointer(buffer,lenght);
Chck_file()s

n_X=X;3;n_Y=Y3

if (s==0) Cursor_Arrow(n_X,n_Y);

else 3

break;

default : if(Mode_Insert != INSERT)
*buffer = s;

else {
OprtMove_Data_buffer(buffer,buffer+1,MAX_LONG-lenght-1);

sbuffer = 55 )}
Out_Data(lenght, buffer,bkgnd_color);

if (1enght < MAX_LONG-1) {
lenght++;
buffert+;
n_X+=step_X;
}
Cursor_Arrow(n_X,n_Y);
}
}
Ywhile( s != ENTER)j
ErasePointer(buffer,lenght);
}

void OprtMove Data buffer(char ¥source,char %dest,int buffer_lenght)

{ if ¢ dest > source)
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wvhile( buffer_lenght-- )
¥(dest + buffer_lenght) = %(source + buffer_lenght);
else
vhile( buffer_lenght-- )
*¥dest++ = ¥source++;

}

void Out_Data(int 11, char *buffer,int bkgnd_color)
{
int x=n_X,y=n_Y+3;
setcolor(1);
settextstyle(0,0,1);
while(11l < MAX_LONG) {
if (¥(buffer)==" ?) {
draw_fill_rectangle(x,y-step_Y,x+step_X-1,y,bkegnd_color);
}
else {
drav_fill_rectangle(x,y-step_Y,x+step_X-1,y,bkend_color);
outtextxy(x,y-lz,buffer;; } - -

if (11==MAX_LONG)
breaks;
else {
11443
buffer++;
x+=step_X;

} } )
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void copy._Fname(char *copy,int 1lp)
{
int i=03

vhile(1lp--)

copy--s

while(lp++ ¢ MAX_LONG-1)

Fnamelil=toupper(¥copy);
COpy++;

it+3

L R et L T Erase_Buffer
void ErasePointer(char *buf,int le)
{

vhile(le > Oy

{

buf--;

le--3
}
vhile(le < MAX_LONG)
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vhile(le > 0) {
buf--3
le--3

e CHECK FILENAKE TO OPEN ---------=-moou- %/

void Chck_file(void)
{
FILE #fp;
void *Blocks
unsigned int sizes;
size = image_size(150,200,415,255)3
Block = malloc(size);
getimage(léo,200,415,255,B10ck);
if ((fp=fopen(Fname, "rb"))==NULL) 1
{

fill bar(i50,200,400,236,8,6);
draw_rectangle(150,200,400,236,14)3
shardow(150,200, 400,236);
Qut_text_xy(170,210,"FILE Not FOUND:",15);
out_text_xy(290,210,Fname,14);
getch()s
putimage(150,200,Block,0);
free(Block)s
5=03
} else { fclose(ip)s

free(Block)s;

Waiting _Tel()s

}
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RS et i iyt et ittt aaiiiiaizitilily)
/% COMPARE TEL.CODE Vs STUDENT CODE */
/%  AND SEND SOUND GRADE ,SOUND CODE ON TEL. LINE */
/##*****#*********#***#**;*#******************************/

void Compare_tel(void)
{

FILE #fp;

void #bk;
' unsigned int sizes

int c¢3

size = image_size(150,200,415,255);

bk = malloc(size)s

getimage(150,200,415,255,bk);

fill_bar(150,200,400,236,8,6)3
dray_rectangle(150,200,400,236,14);
shardow(150,200,400,236);

out _text_xy(200,210,"Sedrching Code",14);
delay(2500)3

fp= fopen(Fname,"r")s;
while(fread(&reci,sizeof reci,1,fp)==1)
{ ¢ = conpare(TelCode,reci.code);
if(c==1) { putimage(150,200,bk,0);
break;}
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if (ferror(fp))
{
break;
}
} /% while #/

fclose(fp)s;

if(et=1) {
fill_barc(150,200,400,236,8,6)3
drav_rectangle(150,200,400,238,14)3;
shardow(150,200,400,236);
out_text_xy(200,210,"No such CODE in file",14);
delay(2000);
putimage(150,200,bk,0)s

else {
fill_bar(200,200,350,236,8,6)3
draw_rectangle(200,200,350,236,14)
shardow (200,200, 350,236) 3
out_text_xy(240,210,"CODE OK...!",14);
delay(1000)3
putinage(150,200,bk,0);
setcolor(0);
Erase_display();
settextsﬁyle(o,o,l);
outtextxy(272,160+2%step_Y,TelCode)s
settextstyle(2,0,4);
outtextxy(249,258,recl.code);
outtextxy(249,258+2%step_Y,reci.Std_name);
outtextxy(249,258+4%step_Y,recl.grade);
outtextxy(352,258+4%step_Y,rec1.AVgrade);
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Play_CODE();
Play_grade();
Play_HWemo();

free(bk);
Read_Sndfilename();
Waiting_Tel();

void Read_Sndfilename(void)
{
FILE #fp;

int 13

if ((fp=fopen("FSOUND.DAT","r"))==NULL)
{
fill_bar(140,200,430,240,15,1)3
draw_rectangle(140,200,430,240,14);
out_text_xy(160,215,"This Program need FSOUND.DAT",0);
getch()s; = ) -
BckgndMAIN() 3
select_KEY(1,0,8,7,14);
}

vhile(fread (theader_sound,sizeof header_sound,1,fp)==1)3

fclose(fp);
}
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void Waiting_Tel(void)
{
void *bk;
int check_ring,check_code,st;
time_t start,ends
char #ch=" "3
unsigned int sizes
size = image_size(150,200,415,255);
bk = malloc(size)s

get image(150,200,415,255,bk) s

outportb(0x307,0x93) 3 /% control word 8255 #2 %/
‘ 1 ¥ Port A (--- %*/
. I8 3 B (--- ¥/
1% €l ¢--- */
; 1% Cu ---> */
outportb(0x306,0xff); /% control port Cu “Hook off" %/

fill_bar(150,200,400,236,8,6);
drav_rectangle(150,200,400,236,14);
shardow(150,200,400,236);

out _text_xy(200,210,"WAIT FOR TEL..RING",14)3;

do
{ check_ring=inportb{(0x306);
check_ring=check_ring&1;
} while(check_ring!=0);
putimage(150,200,bk,0);
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fi11_bar (150,200, 400, 236,8,6)3
drav_rectangle(150,200,400,236,14);
shardow(150,200,400,236)3

- out_text_xy(200,210,"WAIT FOR TEL..CODE",14);

outportb(0x306,0xef); /% "Hook on" #/
delay(1);

sound_play(header_sound{111.sound_filename);

outportb(0x306,0xcf); /¥ control port get DTMF %/
for(st=0;st<=T;5t+4)
{ /% start=time(’\0%); check start time %/
do
{ check_code=inportb(0x304);

check_code=check_code&1;

/% end=time(’\0%); check end time
if(difftime(end,start)==10) check not more 10 second
{ outportb(0x306,0xFF); "Hook of f"
) goto check ring
. o ¥/

} while(check_code!=1);

data_code=inportb(0x305); /% get code ¥/
data_code=data_code & 15;
if (data_code==10)
data_code=0;
itoa(data_code,ch,10);
TelCodelstI=%ch;
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do{ check_code=inportb(772);
check_code=check_code&1;
}while(check_code!=0);
}
putimage(150,200,bk,0)s
free(bk);

Compare_tel()s

void sound_play(char play_namel] )
{ R

FILE #f1;

void *bks

unsigned char as

unsigned int sizes
outportb(0x303,0x89);

if ((f1=fopen(play_name,"r"))!=NULL)
{ while((a=getc(¥i;)!;‘0) ‘
{ outportb(0x301,a);
if (bioskey(1):=0)
{ bioskey(0);
break;
}
}
fclose(f1);s )
else {

size = image_size(150,200,415,255);
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\
bk = malloc(size);

getimage(150,200,415,255,bk);

fill bar(150,200,400,236,8,6);
drav_rectangle(150,200,400,236,14);
shardow(150,200,400,236);
out_text_xy(200,210,"Couldn’t Open file",14);
delay(2500);

putimage(150,200,bk,0);
free(bk)s

outportb(0x301,0x0);

I — N W7 SEND SOUND GRADE ON TEL. LINE ==--=-emecmee ¥/

vopid Play_grade(void)
{.

int is

sound_play (header_sound{0J.sound_filename); -
for(i=0;3i<4si++) {

switch(recl.gradelil) {

case 0’ : sound_play(header_sound[0].sound_filename);

break;

case ’1’ sound_play(header_sound{1l.sound_filename);

break;



case

tase

case

case

case

case

case

case

case

default =

}

’27

93’

947

95’

,6,

’77

18’

’97
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sound_play(header_sound[2]).sound_filenane);

breaks;

sound_play(header_soundL3].sound_filename);

breaks;

sound_play(header_soundf4].sound_filename);

breaks;

sound_play(header_soundf5].sound_filename);

breaks
sound_play(header_sound(61.sound_filenane);
breaks 7 -
sound_play(header_sound(7].sound_filename);

break;

sound_play(header_sound[BJ.souﬂd_filenane);

breaks;

sound_play(header_sound[9].sound_filename);

breaks;

sound_play(header_sound({10).sound_filename);

breaks

break;
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void Play_CODE(void)

{

int i;

sound_play(header_sound[14].sound_filename);

for(i=0;i¢Bsi+4) {

switch(TelCodelil} {

case

case

case

case

case

case

case

case

70’

’19

12,

'3’

74’

75,

,6’

’7’

(1]

sound_play(header_soundf0l.sound_filename);

breaks;

sound_play(header_sound{1].sound_filename);

break;

sound_play(header_soundf2l.sound_filename)s;

break;

sound_play(header_soundC3].sound_filename)s;

breaks;

sound_play(header_soundC4].sound_filenane)s;

break;

sound_play(header_sound{51.sound_filename);

break;

sound_play(header_soundf6].sound_filename);

breaks

sound_play(header_sound{7].sound_filenane);

break;
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case '8’ : sound_play(header_sound[8].sound_filename);
break;
case ’9’ : sound_play(header_sound[(9].sound_filename);

breaks;

case ’.” ¢ sound_play(header_soundf{10l.sound_filename)s;

break;
default : breaks
}
}
}
[ e play meRO ---------momemmmo ¥/

void Play_Memo(void)
{
sound_play(header_soundf15].sound_filename);
sound_playtheader_soundC16].sound_filename);

¥
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B OO O R OO b OO b ok /
/% This Subprogram used for Record sound to memory , %/
/% play sound which opened in memory and edit sound. X/

TR R EbORHEROERE B OO O OO0k /

#included¢stdio.h>
ginclude<conio.h>
tinclude(string.h)
tinclude(graphics.h)
#include<alloc.h>
#include<dos.h>
#include¢stdlib.h>

#include<bios.h>

fdefine SHAPE_TABLE_X 7
#define SHAPE_TABLE.Y 12
tdefine coor_X 30#step_X
fdefine coor_Y 15#step_Y
fdefine UP 72

#tdefine DOWN 80

tdefine ESC 27

#define ENTER 13

#define BACK_SPC 8
fdefine DEL 83

gdefine LEFT 75

#define RIGHT 77

#define INSERT 82
#define SPCBAR 32
fdefine HOME 71

g#define END 79

tdefine F2 60
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#define No_sound 17

gdefine NO_CHOICE 6

#define NO_MENU 1

#define SOUND_ZERO header_soundCf0].sound_filename
#define SOUND_ONE header_soundf1l.sound_filename
#define SOUND_T¥YO header_sound(2].sound_filename
#define SOUND_THREE header_sound[31.sound_filename
#define SOUND_FOUR header_soundl43.sound_filename
#define SOUND_FIVE header_sound[5].sound_filename
#define SOUND_SIX header_sound{61.sound_filename
#define SOUND_SEVEN header_sound[71.sound_filename
#define SOUND_EIGHT header_sound{8].sound_filename
#define SOUND_NINE header_sound[9].sound_filename
tdefine SOUND_POINT header_sound(103.sound_filename
#define SOUND_TITLE1 header_soundCi1l.sound_filename
#define SOUND_TITLE2 header_soundf{12].sound_filename
#define SOUND_TITLE3 header_sound[13).sound_filename
#define SOUND_END1  header_sound{141.sound_filename
#define SOUND_ENDZ2  header_soundl15].sound_filenare
$define SOUND_END3 = header_sound[163.sound_filename

extern step_x,step-Y,hew-X,neu_Y;HAX_LONG,s;

extern Mode_Inserts

void display_menu(int menu_no,int color,int text_color,int node)s
void select_menu(int menu_no,int choice_no,int color);
‘'void unselect_menu(int menu_no,int choice_no,int color);

void inverse(int menu_no,int choice_no,int color);
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void normal(int menu_no,int choice_no);
void image_edit_sound(void);

void image_record_sound(void);

void play_sound(void)s; -
void Snd_menu_assignment(void);

void image_normal(int menu_no)

void Transfer_Snd_data(char *data,int Num,int lenght);
void Snd_Move_Data_buffer(char #source, char %dest, int buffer_lenght);
void Snd_get_word(char #buff,int X,int Y,int bkgnd_color);
void Edit_Sound_word(char *bqff,ipt No)s

void beckgd(veid);

void Read_file(void);

void Snd_Save_Data(void);

void SOUND_Ctrl(void);

void Snd_copy_data(char ¥copy,int lp);

void sound_playname(char play_namel] )3

void all_sound_play(char play_name[] )3

void Display_Sound_All(void)s

void Inage(void);i

char Sndfile_namel101;
char #B_filename= " . "s

L] LIPS

char %¥S_name = H
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typedef struct heading {

char #*choices

typedef struct menu_struct {
int framel4];

int rowINO_CHOICE]l;

int colum;

struct heading itemINO_CHOICE];
int last_choice;

)3

struct menu_struct mnusCNO_MENU];

typedef struct file_struct {

char sound_filename[101;

int start = 230,

one_choice_width = 23;
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void SOUND_Ctrl(void)
{
Image()s
Snd_menu_assignment ()3

select_menu(0,1,0);

void Snd_menu_assignment(void)
{
int one_parts;

one_part = 150;

/% assign menu no. 0 menu About ¥/
mnusC0].framel0] = start;
rnus[0].frame(1) = 160+one_choice_width+4;
enus{0].framef2) = start+one_part;

mnusCO].framel3] = 160+one_choice_width+one_choice_width#5;

anusfOl.rowl0] 1603

rnusC0l.rowlC1]

192;
rnus{0l.rowL2] = 213;
nnusCOl.rowl3] = 234;
anusCO0J.rowl4] = 2553
anusfO0).rowl5] = 2763

pnusf{0l.colum = start;
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mnusf0].itemf0].choice = " SOUND MENU "3

n
3
b
.

nnusC0].iteml1]).choice RECORD SOUND";

n
2
oo
.

mnusC0]).iten[2]).choice EDIT SOUND "3
mnusC0].itemC3].choice = " 3. PLAY SOUND ";
pnus[0].itenf4].choice = " 4. PLAY ALL s

rnusfo0l.item[5].choice = " 5. exit MENU "3

mnus{0].last_choice = 53

void bckgd(void)

{ .
fill_bar(190,140,getmaxx()-220,getmaxy()-140,3,3);
up-down_bar_color(190, 140, getnaxx()-220, getnaxy()-140,0,15)3
fill_bar(195,145,getraxx()-225,170,13,3);
up-down_bar_color(195,145,getnaxx()-225,170,8,15);
settextstyle(0,0,1);
setcolor(1);
outtextxy(250,155,"SOUND MENU");
setcolor(14);
outtextxy(251,155,"SOUND MENU");

}

void Snd_get_word(char #buff,int X,int Y,int bkgnd_color)
{
int lenght;
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char *buffer;

new_X=X3;
new_Y=Y;
buffer=buff;
MAX_LONG = strlen(buffer);
lenght = 03
i Mode_Insert =! INSERT;
Insert_Mode();
Draw_Cursor_Arrovw(nev_X,nev_Y);
do{
5 = Read_key()s
if(s==0) {

s=getch();

switch(s) {

case HOME : while(lenght)

{
lenght--;
buffer--;

new_X-=step_X; - -
}
Draw_Cursor_Arrow(new_X,new_Y);

breaks

case END : while(¥(buffer+1) != ’\07)
{
buffert+;
v lenght++;

nev_X+=step_X; }
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vhile(kbuffer == * ? & lenght > D)

{
buffer--3
lenght--3

new_X-=step.Xs
}
if (k(buffer+1) != ’\0” && lenght != 0
{
new_X+=step_X;
buffer++;
lenght++3
}
Draw_Cursor_Arrow(new_X,new_Y)s

breaks;

case LEFT : if(lenght »= 1) {
lenght--3
buffer--;
newv_X-=step_X;
} Draw_Cursor_Arrovw{new_X.,new_Y);

breaks;

case RIGHT : if(lenght ¢ MAX_LONG-1) {
lenght++;
buffer++;
new_X+=step_X;
} Drav_Cursor_Arrow(new_X,new_Y)s;
break;
case INSERT: Insert_Mode();
Draw_Cursor_Arrow(new_X,new_Y);

breaks;
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case DEL : Snd_Move_Data_buffer(buffer+1, buffer,
strlen(buffer+1));
¥(buffer + (strlen(buffer)-1))=? ’;
Display._Data(lenght, buffer,bkgnd_color);
Draw_Cursor_Arrovw(new_X,new_Y);

breaks;

default : Draw_Cursor_Arrow(nevw_X,new_Y);
break;

)

else {

switch(s) {

case SPCBAR : Draw_Cursor_Arrow(new_X,new_Y);

break;

case BACK_SPC: if(lenght > 0) {
lenght--;
Snd_Move_Data_buffer(buffer, buffer-1,
. strlen(buffér)); -
¥(buffer +(strlen(buffer)-1))=" 73
buffer--;
new_X-=step_X;
Display_Data(lenght,buffer,bkgnd_color);
}

Draw_Cursor_Arrow(new_X,nevw_Y);

break;

case ESC : breaks;
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case ENTER : Snd_copy_data(buffer,lenght);
new_X = coor_X;
new_Y += step_Y;
breaks;

default : if(Mode_Insert != INSERT)

¥buffer = s;
else {
Snd_Move_Data_buffer(buffer,buffer+i,
strlen(buffer)-1);
*buffer = s;3 }

Display_Data(lenght, buffer,bkgnd_color);

if (lenght ¢ MAX_LONG-1) {
lenght++;
buffer++;
nev_X+=step_X;

)
Dravw_Cursor_Arrow(nev_X,new_Y)s
}
}
}while( s != ESC && s != ENTER);
Erase_Buffer(buffer,lenght)s

void Snd_Move_Data_buffer(char *source,char #dest,int buffer_lenght)
{
if ¢ dest > source)
while( buffer_lenght-- )
¥(dest + buffer_lenght) = %(source + buffer_lenght);
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else while( buffer_lenght-- )

¥dest++ = %source++;

void Snd_copy._data(char *copy,int 1p)
{
int i=03
vhile(1p--)
{
copy--3
)
while(Ipt+ < HAX_LONG)
{
Sndfile_namelil=toupper (¥copy)s
copy++s;

it43

void Image(void)

{ fill_bar(4,4,getmaxx()-4,getmaxy()-4,9,7)3
fill_bar(4,4,getmaxx()-4,getmaxy()-4,1,7)3"
ud_fill_bar(10,10,getnaxx()-10,40,13,4,1);
out _text_xy((getmaxx()/3)+20,1045," SOUND DATABASE",0);
out _text_xy((getmaxx()/3)+20+2,1042+5," SOUND DATABASE", 14) 3
bckgd O3
}
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void display_menu(int menu_no,int color,int text_color,int mode)
{

int i;

if (mode==1)
fill_bar(mnus[menu_no].frame[O],nnus[nenﬁ_no].frane[l],
mnusCmenu_nol.framel2],mnusCmenu_nol.framef33,color,1);
if (mode==0)
drav_fill_rectangle(mnusCmenu_nol.framef01,
mnus[nenu_no].frane[l],nnus[nenu_no].frane[Z],
mnusCeenu_nol.fraxel3],color);
draw_rectangle(mnus[menu_no].frame[O];l,
mnusCmenu_no).framel11-1,
mnusCmenu_nol.frame[21+41,
enusCmenu_nol.framel31+1,text_color);
drav_rectangle(mnusCmenu_nol.framef01-2,
mnusCmenu_nol.framef1]-2,
mnus{menu_nol.framel23+2,
enus(menu_nol.framel31+2,text_color);
drav_rectangle (mnuSCmenu_nol.framef01,
nnusCmenu_nol.framel1],
mnusfmenu_nol.framel21,

enusCmenu_nol.framel31,text_color);

for(i=1s i¢(NO_CHOICE; i++)
out_text_xy(mnus[menu_no].colul,lnus[menu_no].row[i],

mnusimenu_nol.item[il.choice,text_color);
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void image_normal(int menu_no)
{ int js -
for(j=13j<NO_CHOICE; j++) {
erase_fill_rectangle(mnusCrenu_nol.colun+4,
enus(menu_nol.rowljJ,mnusCmenu_nol.colum+146,
mnusCmenu_nol.row(jl+17,9);
out_text_xy(mnusCmenu_nol.colum,enusimenu_nol.rowljl,
enusimenu_nol.itemljl.choice,14);

}

void select_menu(int menu_no,int choice_no,int color)
{
int new_menu_no,

new_choice_nos;

1% default menu ¥/
display_menu(nenu_no,color,14,15;
image_normal(0);

inverse(menu_no,choice_no,12);

for(ss) {
s = Read_key();
S if(s==0) {

s=getch();
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switech (s) {

case UP : if(choice_no == 1)
new_choice_no
= mnusCmenu_nol.last_choices
else new_choice_no = choice_no-1;
nornal (menu_no,choice_no)s;
inverse(menu._no,new_choice_no,12);
choice_no = new_choice_no;

breaks;

case DOWN : if(choice_no
== mnusC{menu_nol.last_choice)
new_choice_no = 1;
else new_choice_no = choice_no+1;
noreal (renu_no,choice_no);
inverse(menu_no,nev_choice_no,12);
choice_no = new_choice_nos

break;

else {

switch(s) {

case ENTER : erase_fill_bar(188,138,getmaxx()-218,
getmaxy()-138,1)3;
switch(menu_no) {

case 0 : switch(choice_no) {



case

case

case

case

case

case ESC = _QuitQ)s

breaks
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image_record_sound();

break;

image_edit_sound);

breaks;

play_sound ()3

breaks

Display_Sound_A110Q);

breaks;

BckgndMAINGO) 5
select_KEY(1,0,8,7,14);
breaks
}s

breaks;

33

void inverse(int menu_no,int choice_no,int color)

{

if (choice_no == 0) {
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draw_fill_rectangle(mnus{menu_nol.colum+4,
mnus{menu_nol.rowlchoice_nol,
mnusCmenu_nol.colun+146,
mhus[menu_no].rou[choice_no]+17,color);
}

else {
drawv_fill_rectangle(mnusCmenu_nol.colum+4,
mnus{menu_nol.rowlchoice_nol,
pnus{menu_nol.colum+146,
mnusCmenu_nol.rowlchoice_nol+17,color)s;

}
out _text_xy(mnusCmenu_nol.colum,mnusf{menu_nol.rowlchoice_nol,

mnusCmenu_nol.itemlchoice_nol.choice,15);

void normal(int menu_no,int choice_no)
{
erase_fill_rectangle(mnusCmenu_nol.colum+4,
nnusCmenu_nol.rowCchoice_nol,
mnnusCmenu_nol.colum+146,
mnusCmenu_nol.rowlchoice_nol+17,9);
out_text_xy(mnusfmenu_nol.colum,mnusCmenu_nol.rowlchoice_nol,

mnus{menu_nol.itemlchoice_nol.choice,14);

void unselect_menu(int menu_no,int choice_no,int color)

{
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do

if
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normal (menu_no,choice_no);

display_menu(menu_no,color,color,0);

id image_record_sound(void)
{
char chs

int n;

ud-fill-bar(lZO,160,500,350,3,3,1);
up_down_bar(120, 160,500, 350,0);
{

out._text_xy(130,180," FILE_NAME to RECORD :",0)3

out_text_xy(130+1,180+41," FILE_NAME to RECORD ", 14)3

draw_fill_rectangle(302,178,380,195,9);
up_down_bar(302,178,382,195,0);
Snd_get._word(B_filename,304,192,9);
out_text_xy(130,205," FILE_NAME is : ",0);
out_text_xy(131,206," FILE_NAME is : ",7);
(s != ESC) {
out_text_xy(260,205,Sndfile_name,0);
out_text_xy(261,206,Sndfile_name,10);
out._text_xy(130,225," Press a key to record

out_text_xy(131,226," Press a key to record

n=Read_key ()3

if (n==ESC) {

Esc to quit",0);
Esc to quit",15)3
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erase_fill_bar(118,158,502,352,1);
drawv_fill_rectangle(34%step_X-4,3#step_Y-4,42%step_X+4,
d¥step_Y+9,1);

select_menu(0,1,0);

drav_fill_rectangle(250,260,340,280,12);
up_down_bar(250,260,340,280,0);

out_text_xy(255,265," Recording ",14);
out_text_xy(210,300,"Press a key to end recording",10);
Recsound(Sndfile_name);
draw_fill_rectangle(248,258,342,282,3);

out_text_xy(210,300,"Press a key to end recording",3);

out_text_xy(130,275," RECORD another File_name <Y/N> ?",0);
out_text_xy(131,276," RECORD another File_namé <Y/N> ?",15);

ch =7 7;
vhile(ch != ’Y” && ch t= ’N”)

ch = toupper(getch());

if( ch == ’Y?) {
out_text_xy(410,275,"YES",14);
delay(50);
draw_fill_rectangle(122,162,498,298,3);
}

} while(ch != ’N?);
out_text_xy(410,275,"NO",14);
delay(50);
erase_fill_bar(118,158,502,352,1);
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draw_fill_rectangle(34#step_X-4,3%step_Y-4,42%step_X+4,

4¥step_Y+9,1)3

bckgd ()3

select_menu¢0,1,0);

void image_edit._sound(void)

{
char chs;

int n,y=129,0ld_y=113,1,3,yy=115;

ud_fill_bar(30,100,315,400,3,5,1);

ud_fill_bar(330,100,615,400,7,5,1)3

out_text_xy(50,yy,"File sound ZERO",0);

out_text_xy(190,yy,":",14);
out_text_xy(50,yy+=2%step_Y,"File
out_text_xy(190,yy,":",14);
out_text_xy(50,yy+=2%step_Y,"File
out_text_xy(190,yy,":",14);
ont_text_xy(so,y§+=2*step-Y,”Fi1e
out_text_xy(190,yy,":",14);
out_text_xy(50,yy+=2%step_Y,"File
out_text_xy(190,yy,":",14);
out_text_xy(50,yy+=2%step_Y,"File
out_text_xy(190,yy,":",14);
out_text_xy(50,yy+=2%step_Y,"File
out_text_xy(190,yy,":",14)3
out._text_xy(50,vy+=2%step_Y,"File
out_text_xy(190,yy,":",14);

sound ONE",4);

sound TWO",5):

sound THREE",8);

sound FOUR",8);

sound FIVE",10);

sound SIX",12);

sound SEVEN",14)3
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out_text_xy(50,yy+=2%step_Y,"File sound EIGHT",15);
out_text_xy(190,yy,":",14);

yy=1153

out_text_xy(350,yy,"File sound NINE",0);
out_text_xy(490,yy,":",14);
out._text_xy(350,yy+=2%step_Y,"File sound POINT",10);
out_Lext_xy(dso,yy,“:",14);
out_text_xy(350,yy+=2%step_Y,"File sound Title_1",12);
out_text_xy(490,yy,":",14);

out _text_xy(350,yy+=2%step_Y,"File sound Title_2",14);
out,_text_xy(490,yy,":",14);
out_iext_ﬁy(350,yy+=2*step_Y,"File sound Title_3",15);
out._text_xy(490,yy,":",14)3
out_text_xy(350,yy+=2%step_Y,"File sound End_1",6);
out._text_xy(490,yy,":",14);
out_text_xy(350,yy+=2%step_Y,"File sound End_2",9);
out _text_xy(480,yy,":",14);
out_text_xy(350,yy+=2%step_Y,"File sound End_3%,11)3;
out_text_xy(490,yy,":",14)

draw_fill_rectangle(200,0ld_y,280,y,1);
vp-down_bar(200,0ld_y,280,y,0)3

for(i=031<¢=731++) {
draw_fill_rectangle(200,y+=step_Y,280,y+=step_Y,1);
up_down_bar(200,y-step_Y,280,y,0)3
}

y=129301d_y=1133
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draw_fill_rectangle(500,01d_y,580,y,1)3
up_down_bar(500,01d_y,580,y,0);
for(j=03i¢=63j++) {
draw-fill_rectangle(500,y+=step-Y,580,y+=§tep-Y,1);
up_down_bar(500,y-step_Y,580,y,0);
}
out_text_xy(240,430,"Press F2 to SAVE DATA",12);
out_text_xy(220,450,"Press ESC to Exit SOUND EDITOR",13):
Edit_Sound_word(S_name,0);

void play_sound(void)
{
char chs

* int n3

ud_fill_bar¢120,160,470,300,7,3,1)3
up_down_bar(120, 160,470,300,0);

do {
out_text_xy(129,179," FILE_NAME to play :",0);
out_text_xy(130,180," FILE_NAME to play :",14);
draw_fill_rectangle(290,178,370,195,12)3
up_down_bar(290,178,370,195,0);
Snd_get_word(B_filename, 293,192,12);
out_text_xy(129,189," FILE_NAME is : ",0)3;
out_text_xy(130,200," FILE_NAME is : ",14);

if (s 1= ESC) {
out_text_xy(259,201,Sndfile_name,0);
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out_text_xy(260,202,Sndfile_name,2);

out_text_xy(129,219," Press a key to play

out_text_xy(130,220," Press a key to play
n=Read_key();

if (n==ESC) {

erase_fill_bar(118,158,472,302,1);

draw_fill_rectangle(34%step_X-4,3%step_Y-4

Esc to quit",0)s
Esc to quit",11);

42%step_X+4,4%kstep_Y+9,1);

select_menu(0,1,0);

}

ud_fill_bar(250,250,340,270,12,1,0)3
out_text_xy(254,254," Playing ",0);
out_text_xy(255,255," Playing ",14); }
sound_playname(Sndfile_name);

draw_fill_rectangle(250,250,340,270,7);

out_text_xy(129,269," Play another File_name (Y/N> ?",0);

out_text_xy(130,270," Play another File_name <Y/N> ?",15);

ch=""7

w?ile(ch '= ’Y? && ch != ’N?)

ch = toupper(getch());

if ¢ ch == ’Y?) {
out_text_xy(410,275,"YES",14);
delay(50);
drav_fill_rectangle(122,162,468,298,7);
}
} while(ch != ’N”);
out_text_xy(410,275,"NO",14);
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delay(50);

erase_fill_bar(118,158,472,302,1);

draw_fill_rectangle(34%step_X-4,3%step_Y-4,
42%step_X+4,4%step_Y+9,1);

bckgd()s

select_menu¢0,1,0)3

void Recsound(char text_filel1)
{
FILE *fps

unsigned char results

outportb(0x303,0x99);

if ((fp=fopen(text_file,"w")) !=NULL)
{
do
{ outportb(0x301,0x0)3
result=inportb(0x300);
putc(result,fp);
} while(bioskey(1)==0)3
}
else out_text_xy(140,280,"couldn’t open file",12);
put.c(0x0,fp)s
fclose(fp)s
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void sound_playname(char play_name[] )
{

unsigned char as

FILE *f1;

out,portb(0x303,0x39);
if ((fi1=fopen(play_name,"r"))!=NULL)
* { while((a=getc(f1))!= 0)
{ oulportbh(0x301,a);
if (bioskey(1)1=0)
{ bioskey(0);

break;

}
fclose(f1)s
}
else {
out._text_xy(239,237,"Couldn’t open file",0);
out_text_xy(240,238,"Couldn’t open file",13); )
outportbh(0x301,0x%0); -

void Edit_Sound_word(char #buff,int No)
{
int lenght,i,s_Y=16;
‘char *buffer;
buffer=buffs
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MAX_LONG = strlen(buffer);
lenght = 03
Read_file();
Transfer_Snd_data(buffer,No,lenght); -
new_X= 2023nev_Y=110+s_Y3
Mode_Insert =! INSERT;
Insert_Mode();
Draw_Cursor_Arrow(nevw_X,new_Y);
do {
s = Read_key(Q)s
if(s==0) {

s=getch();

switch(s) {

case F2 ¢ while(lenght > 0) {

buffer--;

lenght--3:
)

i=03

while(lenght < MAX_LONG) {

header_sound{Nol.sound_filenamelil = #buffers;
it4s
buffer++;
lenght++;

}

wvhile(lenght > 0) {

buffer--;
lenght--3
}

Erase_Buffer(buffer,lenght);
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Snd_Save_Data();

new_X=202;
Transfer_Snd_data(buffer,No,lenght);
Drav_Cursor_Arrow(nev_X,new_Y);

break;

case UP ¢ while(lenght > 0) {

buffer--;

lenght--3
)

i=0;

vhile(lenght ¢ MAX_LONG) {
header_soundCNol.sound_filenamefil = #buffer;
it43
buffer++;
lenght++;
}

while(lenght > 0) {

buffer--;
lenght-~-;
)

Erase_Buffer(buffer,lenght);
lenght=0;
if (No==0) {
No = 163
new_Y += 14¥s_Y;
}
else {
if (No==9) new_Y += 16%step_Y;
else new_Y-=2%s_Y;

No--3 }
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if (No>8 &% No<=16) new_X=502;

else new_X=202;
Transfer_Snd_data(buffer,No,lenght);
Draw_Cursor_Arrow(new_X,new_Y)3;

break;

case DOWN : while(lenght > 0) {

buffer--;
lenght~-3
}
i=03

vhile(lenght < MAX_LONG) {
header_sound[Nol.sound_filenamefil = ¥buffer;
it4s
buffer++;
lenght++;
}
vhile(lenght » 0) {
buffer--;
lenght--3
)
- - Erase_Buffer(buffer,lenght);
lenght=03
if (No==16) {
No = 03
new_Y = 110+s_Ys;
}
else { -
if (No==8) new.Y = 110+s_Y;
else new_Y+=2%s_Y;

No++s 1}
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if(No>8 && No<¢=16) new_X=502;

else new_X=2023
Transfer_Snd_data(buffer,No,lenght);
Draw_Cursor_Arrow(new_X,new_Y);

breaks;

case HOME : while(lenght)
{
lenght--;
buffer--;
new_X-=step_X;
}
Draw_Cursor_Arrow(new_X,new_Y);

break:;

case END : while(k(buffer+1) != ’\0”)
{
buffer++s
lenght++3
new_X+=step_X;
}
vhile(¥buffer == > ? && lenght > 0)
{
buffer--;
lenght--3;
nev_X-=step_X;
3
if (k(buffer+1) != ’\0’ & lenght != 0 )
{
nev_X+=step_X;

buffer++;
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lenght +4;
}
Draw_Cursor_Arrov(new_X,new_Y);

break;

case LEFT : if(lenght >= 1) {
lenght--3
buffer--;
new_X-=step_X;
}
Draw_Cursor_Arrow(new_X,nev_Y);

breaks;

case RIGHT : if (lenght < MAX_LONG-1) {
lenght++;
buffert+;
new_X+=step_X;
}
Drav_Cursor_Arrow(new_X,new_Y);

breaks;

case INSERT: Insert_Mode():
Draw_Cursor_Arrov(new_X,nev_Y);

breaks

case DEL Snd_Hove_Ddta_buffer(buffer+1,
buffer,étrlen(buffer+1));
¥(buffer + (strlen(buffer)-1))=" ?;
Display_Data(lenght, buffer,1);
Draw_Cursor_Arrow(nev_X,new_Y);

breaks
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default : Draw_Cursor_Arrov(nev_X,nev_Y);

breaks;

else {

switch(s) {

case SPCBAR : Drav_Cursor_Arrow(new_X,new_Y);

breaks;

case BACK.SPC: if(lenght > 0) {
lenght--3
Snd_Move_Data_buffer(buffer,
buffer-1,strlen(buffer))s;

#(buffer +(strlen(buffer)-1))=? ’;

buffer--;

new_X-=step_X;
Display_Data(lenght, buffer,1);
}
Draw_Cursor_Arrow(néw_X,new_Y);

breaks;
case ESC : breaks

case ENTER : while(lenght > 0) {
buffer--;
lenght--3
}

i=0;
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while(lenght < MAX_LONG) {
header_soundfNol.sound_filenamelil = #buffer;
it4s
buffer++;
lenght++;
}
while(lenght > 0) {
buffer--;
lenght--;
}
Erase_Buffer(buffer,lenght);
lenght=0; :
if (No==18) s=ESC;
else {
if (No==8) new_Y = 110+s_Y;
else new_Y+=2%s_Y;
Not+3
}
if (No>8 @& No<=16) new_X = 5023
else new_X = 2023
Transfer_Snd_datacbuffer,No,lenght);
Draw_Cursor-Arrow(new_X,new_i);

break:;

default : if(Mode_Insert != INSERT)
*¥buffer = s;
else {
Snd_Move_Data_buffer(buffer,buffer+1,
strlen(buffer)-1);
sbuffer = s;3 )
Display_Data(lenght, buffer,1);



if (Jenght < MAX_LONG-1) {
lenght+4;
buffer++;
new_X+=step_X;
}
Draw_Cursor_Arrow(nev_X,new_Y);
}
}
ywhile( s !'= ESC )3
Erase_Buffer(buffer,lenght);
erase_fill_bar(30,100,615,400,1)3
draw_fill_rectangle(34%step_X-4,3%step_Y-4,
42%step_X+4, 4%step_Y+9,1);
out_text_xy(240,430,"Press F2 to SAVE DATA",1);
out _text_xy(220,450,"Press ESC to Exit SOUND EDITOR",1);
bekgd ()3

select_menu¢0,1,0);

Qbid Snd_Save_Data(void)
{
FILE *fps
unsigned int size;
9 2.
 J

char ch=

void *blk;

size = image_size(190,250,465,305);
blk
getinage(190,250,465,305,blk);

palloc(size);
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£i11_bar (190,250, 450,290,12,1);

shardow(190,250,450,2%0);
drawv_rectangle(190,250,450,290,14);
draw_rectangle(192,252,448,288,14);
out_text_xy(200,265,"Do you want SAVE DATA [Y/N1..?7",14);

while(ch != ’Y’ && ch !'= ’N”)
ch = toupper(getch());
putimage(190,250,blk,0);

if (ch == ’Y”) {

if(({p=fopen("FSOUND.dat",fu"))=fNULL) {
out_text_xy(200,265,"Do you want SAVE DATA [Y/N1..7",12);
out_text_xy(220,265,"Program need FSOUND.dat",14);
getchOs
}

else {
furite(theader_sound,sizeof header_sound,1,fp);
if (ferror(fp)) {

out_text_xy(230,265,"Error in writting",14);

get.ch()s
} fclose(fp)s

else 3

free(bllk);
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L Check file *FSOUND.DAT? ----commmommmcanu-

void Read_file(void)
{ N
FILE *fp;
void #*bks
int i,J,y=113;

unsigned int sizes

if ((fp=fopen("FSOUND.dat","r"))==NULL) {
size = image_size(190,250,465,305);

bk = mallocisize);

get image(190,250,465,305,bk) 3

shardow(205,265,465,305,0)3
fill_bar(190,250,450,290,12,1)3
drav_rectangle(190,250,450,290,14)3
drav_rectangle(192,252,448,288,14);
out_text_xy(200,265,"This Program need *FSOUND.DAT’",14);
getch(O)s

putimage(190,250,bk,0);

free(blk)s i

delay(1000);

BckgndMAINO) 5

.select_KEY(1,0,8,7,14)3

}
vhile(fread(theader_sound,sizeof header_sound,i,fp)==1) {
fclose(fp)s
For(i=05i¢=85i++) {
out_text_xy(202,y,header_soundfil.sound_filename,14);

y+=2%step_Y; 3
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y=113;

for(j=93j¢=165j++) {
out _text_xy(502,y,header_soundfjl.sound_filename,14);
y+=2%step_Y;
}

void Transfer_Snd_data(char *data,int Num,int lenght)

{ int i=03

vhile(lenght ¢ MAX_LONG) {
#¥data = header_sound[Numl.sound_filenamelil;
data++s
it4s
lenght+4;
}
vhile(lenght > 00 {
data--3
lenght--3
}

void Display_Sound_All(void)
{
FILE *fp;

int i3
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if ((fp=fopen("FSOUND.DAT","r"))==NULL) {
draw_fill_rectangle(lso,240,480,300,12);
up_down_bar (190, 240, 460, 300,0);
out_text_xy(200,260,"This Program need FSOUND.DAT",14);
out_text_xy(210,275,"Can not Play SOUND",14);
delay(lOOD);
BckgndMAINO) 3
select _KEY(1,0,8,7,14);
H

uhile(fread(&header-sqund,sizeof header_sound,1,fp)==1) {
fclose(fp)s
draw_fill_rectang]e(ISO,240,460,290,12);
up_down_bar(190, 240, 460,290,0);
out_text_xy(199,259,"PLAYING Sound Filename ", 003
out_text_xy(200,260,"PLAYING Sound Filename :",14);

for(i=05i<=165i++) {
out*text_xy(sso,260,header-sound[i].sound_filenane,14);
all_sound_play(header_sound[i].sound_filenane);
out-text_xy(sso,280,header-sound[i].sound-filenane,12);
} i
}
erase_fill_bar(188,238,462,302,1);
bckgd ()

select_menu(0,1,0);
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void all_sound_play(char play.namell )
q .
int as

FILE %f1;

outportb(771,152);
if ((fi1=fopen(play._name,"r"))!=NULL)
{ while((a=getc(f1)) = 0)

{ outportb(769,ai;

if (tkbhit ())
a=0;
)
fclose(fl);
}
else {

out_text_xy(239,245,"Couldn’t open this file",0);
out_text_xy(240,246,"Couldn’t open this file",13);
delay(1000)3

out_text_xy(239,245,"Couldn’t open this file",12);
out_text_xy(240,246,"Couldn’t open this file",12);
}

outportb(769,0);
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Integrated DTMF Receiver

Features
® Compiete DTMF Receiver
® Low Power Consumption
e Internai Gain Setting Amplifier
» Adjustable Guard Time
e Central Office Quality
e Power-down Mode
o inhibit Mode

Aophcat;ons

Receiver System for British Telecom (8T) or
CEPT Spec (MTB870C- 1)

Paging Systems

Repeater Systems/Mobile Radio

Credit Card Systems

Remote Controfl

Personal Computers

Telephone Answering Machine

Description

The MT8870C'MTB8870C-1 is a compiete DTMF
receiver integrating both the bandsplit filter and
digitai decader functions, fabricated in Mitel’s
Zouble poly 1S02-CMOS technoiogy. The filter
section uses switched capacitor techniques ior

ISSUE 1 November 1987

9161-102-094-NA

Pin Connections

IN+ E 1 Un VoD
IN— 2 17 St/GT
Gs [ » 16 ESt
VRef [] & 15 ! St0
INH O] S 14 L Qe
PWON 6 130 Q3
osct 7} 7 12 5\01
osQ il s 11 1
vss L] 9 10 2 Toe

Ordering Information

MT887CCE/MTS870CE-1  Plastic DIP

MT8870CCMTB870CC-1 Cerdip

MT8870CS/MT8870CS-1  SOIC
—40°Cto +85°C

high' and low group filters; the decoder uses
digrtal counung techniques to detect and cecoce
all 16 DTMF tone-pairs into a 4-bit code. Exiernal
¢omponent count is minimized by on chip provision
of a differential input amplifier, clock oscillator and
latched thre 2-state bus inxerface._

voD  VSS VRel INM
M 4 b ]
A\NA !
f 1
BIAS ,
ovioN =
cmcurr ;/Gg:ER
L

{ !
(]
ZHIP CHIP

:

Q1

DIGITAL Co0E

HiGH GROUP

POWER  BIAS r FILTER _.U— !£ k
/ DETECTION | | CONVERTER [ * 02

'"‘*"—\_ ot | 26RO CROSSING ALGORITHM | | AND LATCH |
.- ] / } rous“] JETECTORS _ﬁ_.. a3

jLFLTER |

GS l———f L] towagroc®
——V

S
CHIP

CLoCxs

) ]
FRTER _ﬂlﬁb_‘ -

Qe

I

St STEERING
- GT  LOGK

D>

— : ;
R -y Lol - —
osc1 osc2 SUGT €5t $TD TO0E
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Is02-cmos MT8870C/MT8870C-1

AC Electrical Characteristics - voy=5.0v£ 5%, Vg =0V, -20°C 5 To 5 +85°C. using Test Circuit shown in Figure 2.

Characteristics { Sym | Min i Typs | Max | Units Conditions
1 Tone present detect time | top S I 1 14 ms | Note 12
2] Tone absent detect time toa | 05 | 4 8.5 ms | Note 12
T 7 Tone duration accept tagc | 40 ms | User adjustable
Skl R 7 -
| 4] ) |Tone duration reject wec | 20 ms | User adjustable
51 6 |Interdigit pause accept o X 40 ms | User adiustable
5 | Interdigit pause reject 00 20 | ms | User adjustable
7 -Prooagation delay (St10 Q) 1 g ! 8 " us {TOE=Vpp
_8q o ‘Propagation delay (St to $tD) ! tostp | 12 16 ns | TOE=Vpp
__’i g Qutput data setup ( Qto StD) ! 205t 34 #s | TOE=Vpp
10| ¥ |Prooagation delay (TOE to Q SNABLE} | ‘tore 50 ns | loadof 10kQ,
| s = 50 pF
" Propagation delay (TOE 1o Q DISABLE) | 'o10 300 ns  fload of 10k€,
; 50 of
12 I Crystai #clock irequency | i¢ 13.5759]3.5795{3.5831| MHz
E S Clock :nout rise time | tune ! 110 ns | Ext. clock
14| o | Clock input fall ime ] teicL y 110 ns i Extlclock
15| $ [Clock inout duty ycle [ OCc | 40 | 50 | 80 | % | Ext. clock
761 [Caoacitive 0ad (05C2) ¥Coh : 30 | pF

! Tyocal hgures are 31 25°Cand are for dengn aid only 10t guaranteec and not subje<t to production testing.

Voo
<
otmr O—i =
input B MT8870C/MT8870C-1  /
1IN+ u Voo b—J|
] IN- SUGT :J'——‘&_" R
T 65 tse Pt B
AP il st0 P——-=C
O——— 7 INH Q4 )
O————J rown Q3 E——O
E——: osct 02 b NOTES:
X-tal ‘m-—‘: 0sC2 9t b—— R Ry =100k 21 %
[—-—: Vs roe [— Ry=300k0 = 1%
: €C,.C=100nF £5%

X-tal=3 S79545 MHz +1.1 %
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Voo I
!
— - C
Vao I
' St/GT | Ve
o AANA
1311
R
St0
MT8870C) t5:a=(RCIIN (Vog ! Veg,)
MT8870C 1

tre = (RC) 1N Vg 7 (Vg -Veg,ll

Figure 5- Basic Steering Circunt

*err =(ReCy) i [V ! (Van-Vy)

tnra = (RCd In (Vg £ Vg

3, =(R,P)) /(R =]

SUGT

a) decreasing tory: (teptasa)

tgre = (R, Cy) In Voo / Vop-vd
tra =(ReCy) In (Vg0 1 V§ J

Ry = (R,Ry) 1 (R, - §

Ry R7T b) decreasing tara: (top Xra)

Figure 6- Guard Time Adjustment’
Crystal Oscillator

The internal clock circuit is completed ®h the
addition of an external 3.579545 MHz crystt and is
normally connected as shown in Figure ISingis
Ended Input Configuration). However, it ispssible

MT8870C/
& N+ MT8870C-1
O +
—Q -
N-
o —Ann-
G
Ry
GS
n 2 4
A
T T Veer
g O

OIFFERENTIAL INPUT AMPUIFIER
Ci=C, = 10nF
Ry=Ry=Re=1004Q
Ry=60%0. Ry=37.5kQ
ay= R.R:

a,. R,

All reustors are = 1 % tolerance
All capacitors are 5 3% tolerance.

VOLTAGE GAIN (A, diff}= 3
A,

INPUT IMPEDANCE

/ 7\2 ]
(Zinpies) =2 !,’LK-R

Figure 7- Differential Input Configuration
2mploying only a single oscillator crystal. The
oscilator output of the first device in the chain is
coucled through a 30 cF capacitor to the oscillator
input (0SC1) of the next device. Subsequent devices
are connected in a similar fashion. Refer to Figure 8
for details. The problems associated with
unbalfanced loading are not a concern with the
arrangement shown, ie; precision balancing
capacitors are not required.

To 0OSC1 of next
MT8870C/ MT8870C-1

L
(- o X-tal 7
osct f— osc2
L
ja §
osC2 _T_.”__ osct
<

C=30pf
X-tal =1.57954S MMz
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APPLICATION

RECEIVER SYSTEM FOR BRITISH TELECOM SPEC POR
1151

The circuit shown in Fig. 10 illustrates the use of
MTB870C-1 device in a typical receiver system. BT
Spec defines the input signals less than -34 dB8m as
the non-operate level. This condition can be
attained by choosing a suitable values of Ry and R;
to provide 3 dB attenuation, such that-34 dBminput
signal will correspond to -37 dBm at the gain setting
pin GS of MT8870C-1. As shown in the diagram, the
comoonent values of Ry and C; are the guard time
requirements when the total comoonent tolerance
is6%. Forbetter performance, itisrecommenaded to
use the non-symmetric guard time circuit in F:3. 9.

tore = (ReCy} 10 Voo / (Vpp-Virg, )]

tora = (RyCyd In (Vpq / Vg,

Re=(RyRy} 7 (Ry +Ry)

Voo O l

StGT Q—’—*I G
| &

T
ESt 2

Notes:

R, = 368K + 1%

Ry=2.2M0 21%

C, = 100nF = 5%

Figure 9 - Non-Symmetric Guard Time Circuit

Ysp ™
cl b
DTMF ,\.)_l}'_‘f y
Input s R, MT8870C-1 =,
«<
I.-—-:' M- U Vao :——4
] iN- U Sy
AA—t—| GS €57 :—-———/v«v' Ry
¢ ] Var st —+——D
0 dein (17744, breNles
o Jrwon o5
rf‘ 0sC 1 02 [——O NOTES:
X ] osc2 o1 —4—0 R,=102K0 £ 1%
[——-—-: Vig 1o |>— Ry=71.5K0 1%
Ry=190K0 = 1%
77 €. ;=100 nF 5%
Xy =3.57954S MHz £0.1%
Voo = 5.0V =5%

Figure 10 - Single-Ended Input Configuraticn for BT or CEPT Spec
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EVENTS A 3 [ ¢ |

ESt

St/G

Qs .Qa

StD

TOE

m
"
(A}

N g 4 i et e ‘= »ito e

[_] . TONE TONE
) L_I TONE #n ' fn-t #n+
[ I L] ] I
A A 7 L~ I
<y - tosio

for — A= - -,
' ‘GTA
i s R S
! Vst
[
SECODED TONE # (n-1) - Jf 4n >__@

EXPLAMATION OF EVENTS

a} TOME 3HRSTS DSTECTED, TONE DURATION INVALID QUTPUTS NOT UPDATED

3} TCNE #nDETIZTED, TONE DURATION VALID, TONE DECODED AND LATZHED 1IN OUTPUTS

oy ZHD OF TOME ¢n DETECTED, TONE ABSENT DURATION VALID, DUTFUTS REMAIN LATCHED UNTIL NEXT VALID TONE.

ol QUTIUTS SVITCHED YO KIGH IMPEDAMCE STATE.

) TONE #n+ DETECTED. TONE DURATION VALID, TOMNE DECODED AND LATCHED IN QUTPUTS (CURRENTLY HIGH
1RPEDANCE) 5

3] ACCEFTARLE DROPOUT OF TONE #n+ 1, TONE ABSENT DURATION INVALIO, OUTPUTS REMAIN LATCHED

G) EMD OF TONE #n~ 1 DETECTED, TONE ASSENT DURATION VALID, QUTPUTS REMAIN LATCHED UNTIL MEXT VALID TONE,

EXPLANATION OF SYMBOLS

V.. DTMF COMPCSITE INPUT SIGNAL . .

£5¢ €ARLY STEERING OUTPUT. INDICATES DETECTION OF VALID TOME FREQUENCIES.

SU/GT  STEERING INPUT/GUARD TIME QUTPUT. DRIVES EXTERNAL RC TIMING CIRCUIT.

0,-0, 4-BITDECODED TONE OUTPUT,

StD OSLAYED STEZRING QUTPUT, INDICATES THAT VALID FREQUENCIES HAVE BEEN PRESENT/ABSENT FOR THE REQUIRED
GUARD TIME TRUS COMSTITUTING A VALID SIGNAL.

TOE TONE OUTPUT ENABLE (INPUT). ALOW LEVEL SHIFTS Q,.Q, TOITS HIGH IMPEDANCE STATE.

sz MAXIMUM D™MF SIGNAL DURATION NOT DETECTED AS VALID. )

tece MINIMUM DTMF SIGNAL DURATION REQUIRED FOR VALID RECOGNITION.

to MINIMUM TINE BETWEEN VALID DTMF SIGNALS.

too PMAXIMUM ALLOWABLE DROP OUT DURING VALID DTMF SIGNAL

ths TIME TO DETECT THE PRESENCE OF VALID DTMF SIGNALS.

tha TIME TO DETECT THE ABSENCE OF VALIO DTMF SIGNALS.

tore GUARD TIME, "ONE PRESENT,

tssa  GUARD TIME, TONE ABSENT.

Figure 3- Timing Diagram
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Digit| Toe { mn | EsT | @ | @ | & | @
ANY | ¢ X MR z 4
R | H L H 2 ] o] 1
2 W L H b} ] 1 0
3 H t H b} 0 1 1
3 H L H 0 1 0 0
5 H L H b ' 0 1
6 H o} . H 9 ! 1 0
7 oo H b} : 1 1
8 ow | H ' c oo
s i w [t 1m0l o]
0 j A1 L M | v |o v oo
* b ow L} ow ! 0 ' 1
2} W oy L H : 1 0 9
A bon oL lH ' 0 1
8 | ou ) l - L 1 0
¢ j w4 j v omH ! ! 1 i
ot K L H 3) 9 ol o
EEEE " 24 9 | o0 1
) I R I 3 ol Y 0
3 fomoiow H b 0 1 ?
3 i " w | ow f) ! o { o
H H. Y H 3 1 0 1
- 6 H “ H 3 1 1 )
1 W H H k) 1 1 1
g ! oH H H H 2 L 1}
9 i ™ 4 | H 1 0 0 1
0 4 H H t 2 ' 0
. H H H 1 0 1 i
P) H H H 1 1 0 Q
A H H L undetected, the 2utout
8 M Y L | code will zemain the same
C iomjoH L | a3 the previous detected
D : ~ | H L |Tede

L= 0GIC LOW, H = _OGIC HIGH. Z = HIGH IMPEDANCE
Table 1 - Functional Decode Table

the interdigit pause between signals. Thus, as well
as rejecting signais too short to be considered valid,
the receiver will tolerate signal interruptions
{dropout) 100 short to be considered a valid pause.
This facility, together with the capability of selecting
the steering time constants externally, allows the
designer to tailor periormance to meet a wide
variety of system requirements.

Guard Time Adjustment

In many situations not requiring selection of tone
duration and interdigital pause, the simple steering

circuit shown in Figure 5 is applicable. Component
values are chosen according to the formula:

tagc =top~tGTp
to=toa+tGgTA

The value of tgp is a device paramete: {see Figure 3)
and trec is the minimum signal duration to be
recognized by the receiver. Avalue for Cof 0.1 ;F is
recommended for most applications, leaving R to be
selected by the designer.

Different steering arrangements may be used to
select independently the guard times for tone
oresent (tgrp) and tone absent (tgral. This may be
necessary to meet system specifications which place
both accept and reject limits on both tone duration
and interdigitai pause. Cuard time adjustment also
allows the designer 10 tailor system parameters such
as talk off and noise ‘mmunity. Increasing tagc
improves talk-off performance since 1t reduces the
arobability that tones simuiated by sp2ech will
maintain signal condition long enough to be
registered. Alternativeiy, a relatively short tgge with
along tpg would be acpropriate for extremely noisy
environments wheare fast acquisition time and
immunity to tone drop-outs are r2auired. Design
information for guard time adjustment is shown in
Figure 6.

Power-down and Inhibit Mode

A logic high 2pplied to pin 6§ (PWDN) will power
down the device ¢ minimize the power
consumption n a standby mode. It stops the
oscillator and the functions of the filters.

Inhibit mode is enabled by a logic high input to the
pin 5 {INR). It inhibits the detection of tones
representing characters A.8.C and D. The outout
code will remain the same 35 the previous detected
code (see Tabie 1).

Differential lnput Configuration -

The input arrangement of the MT8870C/MTB8870C-1
provides a differential-input operational ampolifier
as well as a bias sourc2(Vges) which is used to bias the
inputs at mid-rail. Provision is made for. connection
of a feedback resistor to the op-amp output (GS) for
adjustment of gain. In a single-ended configuration,
the input oins are connected as shown in Figure 2
with the op-amp connected for unity gain and Vae¢
biasing the ‘nout at yVpp. Figure 7 shows the
differeatial configuration, which permits the
acdjustmant of gain with the feedback resistor Rs.
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Pin Description

Pin# Name f Description
1 IN+ Non-Inverting Op-Amp (Input).
IN- linverting Op-Amp (Input).
GS  iGain Select. Gives access to output of front end differential amplifier for connection
' of feedback resistor.

4 Veet Reference Voltage (Output), Nominally Vngp/2 is used to bias inouts at mid-rail (see
17ig.2).

5 INH  {Inhibit (Input). Logic high inhibits the detection of tones representing characters A, 8,
! Cand D. This pininput is internally pulled down.

6 PWDN  Powvser Down (Input). Active high. Powers down the device and inhibits the oscillator.

1 This pin inobut is internally pulled down.
7 0SCt ‘Clock (Input).

8 0sC2 ! Clock (Output). A 3.579545 MHz ciysta! cannected between pins OSC1 and 0SC2

ycompletes the internal oscillator circuit.
Vs Negative Power Supply (Input).

10 TOE :Three State Output Enable (Input). Logic high enables the outputs Q1-Q4. This prn s

foulleg up internally.
14-14 Q1-Q4 : Three State Data (Outout). Wher enabled by TOE, provide the code corresponding to
i the last valid tone-pa:r recervad (see Table 1). When TOE is logic low, the data ouputs
! are high impedance. i
15 S0 ; Delayed Steering (Qutput).Presents a iogic high when a received tone-pair has been
'ogastnred and the outout fatch undated: returns to logic low when the voltage on
S(IGT falls below Vrg;

16 ESt -arI/ Steering (Output). Presents a iogic high once the digital algorithm has detected
{avalid tone pair (signal zonciticn). Any mementary ioss of signal condltxon will cause
iEStto return to a logic fow,

17 StU/GT S(eerlng Input/Guard time (Output) Bidirectional. A voltage greater than Vyg,

!detacted at St causes tha device 19 register the deteczad tone pair and update the
.output latch. A voltage less than Vrg, frees the device to accept a new tone pair. The
ST output acts to'reset the external steering time-constant; its siate is a function of
! i 25t and the voltage on St. 4 .
18 I Vpp ! Positive power supply (Input).




22

MT8870C/MT8870C-1 1S02-CMOS

0

Absolute Maximum Ratings’

Parameter I Symbol Min Max Units
1{ DCPower Supply Voltage i Voo 6 . v
2| Yoltage on any pin | V) Vgs—0.3 Vpp+0.3 v
3! Current at any pin {other tnan supply) ! I | 10 mA
41 5torage temoerature b Terg -35 +150 C
S| ?ackage power dissipation i Po ! 1000 mwW

"Zycesding these values may cause permanant damage. Functional operation under these conaitions is not impiied.
Detate above 7S °C at 16 mW 1 C. Allleads soldered to board

R ecommended Operating Conditions - Voltages are witn respect to ground (Vo) unless otherwise statad.

i Parameter sym i Min | Typr | Max | Units Test Conditions
1 DC Power Suppiy Voitage Vop | 475 1 5.0 5.25 v
2 Operating Temperature To | -40 T -85 *C
[-—— "
i Crystal'Clock zequency A A% 13 379545 MHz
ot
41 | CrystatiClock Freq Tolerance ' Afc | CE00 %

: Typecai igures ace at 25°C ana are for design a1d oniy. not guaranteec rd NOt suby2ct tO DroguCticn tasting

DC Electrical Characteristics - vay=50v= 5%, Vg = OV, 40T =i T4 < ~85°C, uniess otnenwise siated

i Characteristics Sym{ Min | Typ' | Max |Units! Test Conditions

o 3 Stancby supply current 500 | 100 | nA ? PWDN =Inp

2| » |Operating supply current oo 3.0 9.0 mA |
—; 7 |Powerconsumption Po 1S 50 mW | fc=3.579545 MHz

BE

3 High fevelinpu? Vin 35 \Y :Voo-'-' 5.0V
z ' Low lever input »oltage Vi hed v lvpp=350v .

§| ¢ |Input leakage current ity 9.1 | wA Vi =Vssor Vpp
2 ; Pull up {source) current lso 7.5 20 KA }TOE (pin :0)=0,

) SN 4 Voo = S.ov

£ 5 jPull down (sink) current e i5 45 KA CINH =330V, PWON =50V,
L—-—- i Vpp=5GV
i Inputimoagance (IN= IN=){ Ry 10 MQ Js@ tkHz

10 Steering tareshold voltage | Vrs, 2.2 | | 25 l \ }voo = 3.0V

1 Low level output voitage Vou '[ Vgs+0.03] V I No load
-!_; 3 High level output veltage VoH {vpp-0.03 V |Noload
[ 13 ] : Output low (sink) current lor 1.0 2.5 mA 1Vgyr=0.4V
_1_4_‘ iy {Output high (source) current| 1oy 0.4 0.8 mA |Voyr=4.6V
35 ; Vigef OUtDUL vOItage Veer| 2.4 2.7 VvV }Noload, Voo = 5.0V

5 Va,.f OUtDUL resistance Ror 10 kQ

tTerreat iguras are a1 13°C and are for denign aid only: not cuaranteed and notsubject to orodustion testing .=
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Operating Characteristics -vo,=50v =5t v =0V, -40°C 5 75 5 +85°C.uniess dtherwise stated.
Gain Setting Amplifier

Characteristics Sym | Min Typ* | Max | Units Teét Conditions

1 | Input teakage current lin i i 100 ! nA |Vsss Vin SVpo

2 linput resistance Rin l 10 MQ !

3 | Input offset voitage Vos 25 | mv

4 | Power supply rejection PSRR 50 | 48 | 1kHz

5 | Common mode rejection CMRR a0 | dB | —-3.0Vs V<30V
6 | DC openlooo voltage gain | Avol 32| | dB | .

7 | Unity gain bandwidth f | 030 , MHz

8 | OQutput voltage swing Vo . 40 | Vpp iload =100k 0 Vg
9 | Maximum capacitive 10ad (GS) | C_ ! 100 | oF
10 l Maximum resistive 10ad (GS) | Ry i 50 ! «Q |
11 | Common mode range Vem @25 | Voo |NoLoad

MT8870C AC Electrical Characteristics’  inp =50V 25%, Vg =0V, -30°C € To % = 857C. using Test Cozuit shown iy

iqure?.
Characteristics i Sym -Min i i Typ: ! *Max Units { Notes*
. oy v -29 i dBm 1123539
I\ b 2R g [ 123363
signal) -1 | d8Bm {1,2.3.553
359 | mVans | 1.2.3.5.8.9
7] Negative twist accept 5 { d8 2,3,6.9
3] Positive tw'st accept 5 . d8 23,69
T Frequency geviation accept **+1.5% = 2Hz i 2,3,5.9
T frequency dewiation reject %£3.5% 2,359
(5] |Third tone wolerance {16 | 98 |2,3.4.5.3.10
7 Noise tolerance b=z 48 |2,3,4,57.9.10
B Diai tone tolerance Po-22 i dB 123,453,811

Typical figures are at 25°C and are f-1 8esign aud cnly' nctguaranteec and Not SUD2CT to 2 2duCtion testing.

*NOTES

L SRV IR - VIR PSR VR

3. For an error raze of better than 1in 10,000,
10. Referenced to lowest level frequency component in DTMF signal.
11. Referenced to the minimuc valid acceot level,

12. For guard time caiculation surposes.

48m= dec'bals above or below a reflerence ower oi | =W into a 02 ohm load
Digit sequence consists of all DTMF tones.

Tene duration = 30 ms, tone pause= 30 Mg,
Signal condition consists of aominal DTMF frequencies.
3oth tones in composite signal have an equal amplituce
Tone pair 1sdeviatedby =5 % = 2Hz,

Bandwidth limited (3 kN7 ) Gaussian norse.
The preqise dialtone frequencies are {350 Hz and 420 H2) = 2 %.
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CMOS

MTB870C-1 AC Electrical Characteristics' . v3,=50v+ 5%, v =0V, -40°C < To S +85°C. using Test Circuit
shown in Figure 2.

] Characteristics Sym ' Min I Typt ] Max Units Notes*
Valid inputsignal levels -3 -1 dBm i Vnp=5.0V
1 (_each tone of composite 318 869 | mVams 1,2.3.5,5.9
signal)
. ) =37 dBm | Vpp=5.0V
2 Input Signal Level Reject 0.9 MVams 1.2,3,5,6.9
R —
3 Negative twist accept 6 d8  }2.3,6,9
3 Positive twist accept 6 dB z 2,3,6,9
5 Frequency deviation accept = 1.5%+ 2H: 12,359
[ Frequency deviation reject *3.5% 12,3,5,9
7 Third tone toterance -18.5 dB  12,2,4,% 9,13
3 Noise tolerance | -12 c8 2,3,4,5,7,9,10
. T S
] Dial tone tolerance l +22 d8 2,3,4,58,9, 11

'Tvoscal figures are at 25 "C and are for design ard ontv =3+
*noTES

Digit sequente consists of all DTMF tones.

Tone duration= 40 ms, tone pause = 40 ms.

Signal condition consists cf nominal OTMF frequencies
Both tonesin composite 4gnai have an squai ampinuce
Tone pairisdeviated by %1 5% = 2 Hp,

Jandwidth limited (3 *H1 ) Gaussian nosse,

3 The precise dial tone frequencies are (350 Hz and 480 +1;
3. For an ercor rate of better than 1 in 10,000,

U e A

~

Juaranteed and not subject 0 production testing.

2%,

10 Referenced 29 lovsest levet frequency component in D™ 4F s1gnal,

11 Referenced to the minimum vahd accent level.
t2 For guard time calculaticn curpeses.

dBm = decibels above or helow a reference sower of * =%/ 'ato 3 600 ohm load.

'3 Referenced toFig. 10inout DTMF tone level a1 .25d8~ 2B¢8m 3t GS Pin) interference frequency range between 48C-3400Hz.

A
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Functional Description

The MT8870C/MT8870C-1 monolithic DTMF receiver
offers smalil size, low power consumption and high
performance. Its architecture consists of a bandsolit
filter section, which separates the nigh and low
group tones, followed by a cigital counting section
which verifies the frequency and duration of the
received tones before passing the corresponding
code to the outputbus.

Filter Section

Separation of the low-greup and high group tones is
azhieved by applying the DTMF signal ;o the inputs
of two sixth-order switched capacitor bandoass
filters. the bandwidths of which correspond to the
low and high group frequencies. The filter section
also incorporates notches at 350 and 440 Hz for
exceptional dial tane rejection (see Figure ). Eacn
filter cutput is followed by a single order switched
caoacitor filter section which smooths the signais
orior to limiting. Limiting is performed by high-gan
comparators which are provided with hysteresis 0
prevent detection of unwanted low-lfevei signals
The outputs of the comparators orovide fuil rai
logic swings at the frequencies of the 'ncomung
DTMF signals.

Decoder Section

following the filter secuon is 3 decoder emoloying
digital counting techniques to determine the
frequencies of the tncoming tones and (o venfy that
they correspond to standard DTMF frequencies. A
complex averaging algorithm prote<ts against tone

xulation by extraneous signals suzn as voicz while
pviding ‘olerance to small frequency deviations
o variations. This averaging aigonthm has been_
#eloped to ensure an optimum c¢ombination of
munity 1o tafk-off and tolerance ic the presence
tinterfering frequencies (third tones) and noise.
hen the detector recognizes the sresence of two
did tones (this is referred to as the “signal
ndition” in some industry specifications) the
arly Steering” (ESt) output will go to an active
ste. Any subsequent loss of srignal condition will
use ESt to assume an inactive state (see ~“Steering
feuit”).

®ering Circuit

tfore registration of a decoded tone paw, the
teiver checks for a valid signal duration (referred
1as character recognition condition). This ¢cneck s
riormed by an external RC time zonstant driven by
2. Alogichigh on ESt causes v {see Figure 5} to rise
2 the capacitor discharges. P-ovided signal
ndition is mamntained (ESt remans nigh) for the
dfidation period (tgrp). v, reacnes the threshoid
kso) of the steering iogic to regisier he tone parr,
&hing its corresponding 4-bit coce (see Table 1)
to the output latch. At this point tne 5T output is
tivated and drives v 10 Vpp. GT continues to drive
%h as long as ESt remains high. Finally, after a
ort deiay to allow the output latcn to settle, the
dayed steering outout flag (StD) goes high,
inailing that a received tone 2air has been
mistered. The contents of the sutput latch are
sde available on the 4-bit outout bus by rasing
£ three state control input (TOE) %0 a logic high.
® steenng circuit works in reverse to validate

0 v vt —
NN <7 A Bia TONES
V | !V ‘ ; ~ = 50 Hz
10 l | l Y= 440 Hz
” , T STMF TONES
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