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Nowadays,the air transportation was developed rapidly and
it cause to make the problem in the Air Traffiec Control (ATC) the
airport.Improving air traffic control system,rust be used new
technology to prevent the air accident.
Radar is the main equipment used for Air Traffic control, because
it can display aircraft’s position direction,true-air-speed and
the other important informations. Training the new air traffic
controller is very essential. but a conputer system that can
simulate  radar information and various situations is  very
expensive. so this thesis presents a computer system that can
perform such function.The system is based on widely used personal
computers and can be customized to meet the training system is

requirements
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I'e N s . _
Wanfuluia? (Window function)
§ P ' X [ I'd Q. v o4 < o a {
Wendy  Nagludiut  3zidudenTunniianuanineanuniT98e91 IUTRIA199
; .
=l < I's %) < E% a IS < (=5 I o o
Lfm 17170 78NUTRINTEIIN I 1THT19UTAY KTED13RL L UUNITL DEUB2ANHT
a v . It _— s ' o Sa .
WIATRRDINAINY AEIUIUTE 7 Fendaniuan g AsAd  window_(),
make_window(), deactive_win(), display_header(), draw_borderi(;,
window_puts(), window_putechar(), window-xy(), window_gets(),
window_getchar(), window_cls(), window_cleol(), window_upline(),
window_downline(), window_bksp(), save_video_win(),

restore_video_win(), get_special()

38



(  START )

\%

o ]
47

IF

SPECTIAL
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CHECK RIGHT OR LEFT
ARROW KEY THEN
ACTIVE THAT

Vv

CHECK FIRST OF EACH
ITEM MENU THE ACTIVE
THAT

v

KEY=ENTER
AND DOWN ARROW

i

STOP=SELECT MENU
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NO
4 VES
KEY=ESCAP
STOP=SELECT MENU
MENU OFF
YES ¥
%b RETURN LAST
NGO RETURN
Vi i ﬂx STOP
V
o= v
WS Y
A ) =
RETURN
LAST
\
DISPLAY WINDOW MENU
el AND SELECT MENU
I[TEM
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(Menu Choice)
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OPEN FLIGHT PLAN

RETURN

Ik VES
CHOICE=
NO
v
A YES
CHOICE=
NO

;

CLOSE FLIGHT PLAN
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SHOW MAP
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FIXMAP
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724 WAGITATIHTIIN1TAANIINTYTUATY (Quit Menuw)
w§¢a1n31§L?anﬁaiﬂ1un1uuas?§qwutﬁéauﬁmLﬁa§a¢n11n§uiﬂéaaﬁ
(Exit dos) na& f10 uaztgauunuﬁiwe1ﬂ§¢ Lu%ﬁaﬂ(Quit Menu) nALauLnas
(Enter) R7Ntuazimiif19sunIuazn1ndn "Do you want to exit to dos ¥

d v o
/N ?"nR yes tHaRBINIINAUARAA
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( START )

L~
A %
CHOICE=GETKEY()
[F YES
CHOICE=@ g
DISPLAY |
VERSION
NO
/ N4
WALT FOR PRES
Vv ANY KFEY
&k
HOICE=
CONFIRM GET
ANY ANSWER
INTO SURE
IF YES
Holffj;z/
NO
< v
RETURN
RETURN -2
gﬂﬁ N5 uﬁaq1w5ﬂwéanﬁiaaﬂaﬁntuu
<

(Quit Menu)

46



| START |

OPEN FLIGHT PLAN

7

CHOICE KEY=SELECT MENUO)

FLIGHT RUNCO)

NO IF

AN~

YES

PROTECTICONQO)

47



7.2.5  TATeAT19TUTUNINTWING Fu (Flight Run)
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SELECT FLIGHTO)

\%

Z//é/HUICE:GEI Kﬁjy//
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SHOW_DATA()
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FINISH
SELECTIN

FLIGHT

G

l

SHOW NO. FLIGHT
SELECTED

NO

LESERRRY

EVIUBS FLI

35

7

THIS FLIGHT WAS SELECTED
ALREADY
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9
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#include
#include
#include
#include
#include
#include
#include
#include
#include
#include
#include
#include
#include

#include

#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define

#define

<time.h>

<stdio.h>

<dos.h>

<stdlib.h>
<graphics.h>
<conio.h>
<math.h>
<graphics.h>
<bios.h>

<alloc.h>
<string.h>
"p\window\menu.h"
"p:\window\display .h"

"p:\pro\show.c"

NO_ALL_FLIGHT 20
NUM_AIRPOINT 40
MES_LINET * RADAR SIMULATION

MES_LINE2 " VERSION 1.00 3
MES_LINE3 " BY :
MES_LINE4 "MISS BUPPHA VUTTIPRASITH *

MES_LINES " ADVISOR

MES_LINEG * MR. SOMYOT JUNNAPIYA
MES_LINE7 "<< F10 TO MAIN MENU = >>"
UP_ARROW 0x4800

DW_ARROW 0x5000

RETURN  0x1COD

ESC 0x011B

BACKSPACE_KEY 8

int  kbhit(void);

void cls(void);

void  ‘map_(void);

void fix_

map(void);
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void
void
void
void
int

void
void
void
void
void
void

void

airway(void);
airport(void);
aircraft(void);
atc_(void);
menu_quit(void);
menu_file(void);
menu_rad_scp(void);
menu_detail(void);
open_f{void);
close_f(void);
disp_version(void);

window_cls(int);

/* void menu_quit(int); */

void
void
void
void
void
void
void
void
void
void
void
void

void

close_graphics_mode(void);
airway();

fix_mapl);

airport();

aircraft();

atc_();

read_airpoint(void);
show_map(void);
show_airway(void);
show_fixmap(void);
show_city(void);
show_compulsory_reporting(void);

show_cross_animation(int y);

/* void clearviewport(); */

void
void
void
void

void

void
void

void

show_aircraft_1(void);
show _aircraft_2(void);
show_aircraft_3(void);
show_aircraft_4(void);

show_aircraft_5(void);

set_flight(void);
show_data(int flight,int y);

flight_run(void);
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int each_flight_run(int flight_order,long now_time);

long time_2_long(int t);

void check_status(int flight);

float r(float a,float b);

int current_position{int Flight,long run_time,float *px,float *py);
int  find_airpoint(char *name);

void show_time(int hr,int min);

void display_flight_data(void);

void warn(char message(50]);

int  midx(void);

int  midy(void);

/************i********* FUNCT'ON PROTOTYPE ***!***************i****i*l***/

void menu_start(MENU s[],int fore, int back);
void first_active(MENU s[],int fore, int back);
void menu_on(MENU m{],int fore,int back);
void menu_off(MENU ml],int fore,int back);
void menu_end(void);

int  menu_choice(MENU m[},int fore,int back);

int select_menu(void);

void write_head(int x,int y,char *h,int f,int attr);

void clsmess(void);

void cls();

void active_off(char *m,int row,int col,int fore, int back);

void c_scroll(int row,int col,int wide,int deep,int num,int f,int color);
void colorstr(char *s,int fcolor, int bcolor);

void colorchr(int c,int fcolor, int beolor);

void scroll(int row,int col,int wide,int deep,int num, int function);

int getvpage(void);

int  getvmode(void);

int  video_mode(void);

void write_string(int x,int y,char *p,int attrib);

void- write_char(int x,int y,char ch,int attrib);
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void save_video(int num);

void restore_video(int num);

int  pulldown(int num);

int  make_menu(int num,char *menu(],char *keys,int count,int x,int y,int border);
void display_menu(int num);

void draw_border(int num);

void goto_xy(int x,int y);

void cursor(int row,int col);

void hide_cursor(void);

int  getvcols(void);

void find_cursor(int *row,int *col):

int get_key(void);

int get_resp(int num);

int is_in(char *s,char c);

void window_(int num);

int  make_window(int num,char *header,int startx,int starty,int endx,int endy,int border)
void deactivate_win(int num);

void display_header(int num):

void draw_border1(int num);

int  window_puts(int num,char *str,int attr):
int  window_putchar(int num,char ch,int at):
int  window_xy(int num,int x,int y);

void window_gets(int num,char *s);

int  window_getche(int num);

void save_video_win(int num):

void restore_video_win(int num);

int  get_special(void);

void read_point(void);

float get_float(FILE *fp);

struct airpoint_struct
{ char air_name[10];
float py;
float px;
b

struct flight_struct {

'
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int time;

char call_sign[10];

char flight{10];

int level

int speed;

int heading;

char from([10];

char airway[10];

char destination(10];

long cur_t;

float cur_x;

float cur_y;

b

struct flight_struct flighttNO_ALL_FLIGHT];
struct airpoint_struct airpoint{NUM_AIRPOINT};
int  status[NO_ALL_FLIGHT];
FILE *fp;
int  num_line=0;
char *cptr;
int last,menucount,menulen, *nptr,pcol,prow;
int arrow_get,arrow_item,arrow_item1;
int  key_geted key_recive key_recivel;
int arrow_choice,len_deso;
char far *vid_mem,
int  flight_selectiNO_ALL_FLIGHT];
int  Num_flight;
select to run */
float speed_fact=0.014455;

Degree=69.182 Nautical miles */

/* 1 Knot = 1 Naultical mile/hr = 0.014455 Degree/hr */
char  *file[]={
" Open flight plan ",
" Close flight plan *,
h

char *rad_scp()={

/* number of flight that

/* 1 Degree=110 Km,1

b9



c

" Map
" Fixmap
" Airway

" Airport "

har *detail[]={
" Aircraft

" ATC

char *quit{]=(

" Version

" Exit to dos ",

b

MENU  menu0[] = {

OPTION(" File *," Open flight plan and Close flight plan®,'f')
OPTION(" Radarscope *," Map Fixmap Airway and Airport *,'r’)
OPTION(" Detail "," Aircraft and ATC",'d")
OPTION(" Quit ","display Version or Exit to dos",'q’)
OPTIONENDY};

/* start of menu file */

void menu_file()

{

int choice;

arrow_choice=0;

key_geted=0;

pulldown(0);
while((choice=get_resp(0)) = -1) {

switch(choice) {

case 0:
open_f();
break;
case 1:
close_f();

break;

60



}

restore_video(0);

/* start of menu radarscope */

void menu_rad_scp()

{

case 0:
map_():
break;
case 1:
fix_map();
break;
case 2:
airway/();
break;
case 3:
airport();
break;
)
)
restore_video(2);
}
/* start of detail menu */
void menu_detail()
{
int choice;
arrow_choice=0;
key_gqeted:O;
pulldown(1);
while({choice=get_resp(1)) != -1) {

int choice;

arrow_choice=0;key_geted=0;

pulldown(2);

while((choice=get_resp(2)) !=-1) {

switch(choice) {

switch(choice) {

case 0:
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}

display_flight_data();

break;
case 1:
atc_():
break;
}
}

restore_video(1);

/* start of map menu */

void map_()

{

J

int driver =DETECT ,mode;

initgraph(&driver,&mode,"c:\Nang\bc\bg*);
setcolor(15);

setbkcolor(1);

show_map);

set_flight();

flight_run();

closegraph);

make_menu(6, rad_scp,"'mafp",4,2,17,BORDER);
cls();

cursor(2,5);

menu_startimenu0,0,7);

first_active(menu0,0,7);

menu_choice(menu0,0,7);

/* start of airway menu */

void airway()

{

int driver =DETECT ,mode;
initgraph(&driver,&mode,"c:Nang\bc\\bgi');
setcolor(15);

setbkcolor(1);

show_airway();
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void show aircraft 4(void);

void show aircraft 5(void);
getch();

closegraph);

make_menu(6, rad_scp,'mafp*,4,2,17,BORDER);

cls();
cursor(2,5);
menu_startimenu0,0,7);
first_active(menu0,0,7);
menu_choice(menu0,0,7);
}
/* start of fixmap menu */
void fix_map()
{
int driver =DETECT ,mode;
initgraph{&driver,&mode,"c:Nlang\bc\ogi”):
setcolor(15);
setbkcolor(1);
show_compulsory_reporting();
getch();

closegraph();

make_menu(B, rad_scp,"'mafp",4,2,17,BORDER);

cls();
cursor(2,5);
menu_start(menu0,0,7);
first_active(menu0,0,7);
menu_choice(menu0,0,7);
}
/* start of airport menu */
void airport()
{
int driver =DETECT ,mode;
initgraph(&driver,&mode,"c:Nlang\Woc\ogi");
setcolor(15);
setbkcolor(1);
show_city();
getch();

closegraph();
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void scroll(int row,int col,int wide, int deep,int num, int function);

make_menu(1, detail,"at",2,2,31,BORDER);
int getzﬁggﬁ(void);
cursor(2,5);
menu_startimenu0,0,7);
first_active(menu0,0,7);
menu_choice(menu0,0,7);
}
void atc_{)
{
}
struct menu_frame {
int startx, endx, starty,endy,
unsigned char *p;
char **menu;
char *keys;
int border ,count;
int active;
Yrame[MAX_FRAMELJi;
struct window_frame {
int startx, endx, starty,endy;
int curx,cury;
unsigned char *p;
char *header;
int border;
int active;

Yrame_win[MAX_FRAME];

/*************************i**RR&&lﬂ**t

4 MENU  FUNCTION *

********-ﬁ****************************/

void menu_start(MENU s[],int fore, int back)
{

int ircwide;

wide = getvcols()-1;

find_cursor(&prow,&pcol);



float get float(FILE fp);

c_scroll(prow,pcol-4,wide,1,0,6,back << 4):

struct aigggggtestruct

}

nptr = (int *) calloc(wide,sizeof(int));
cptr = (char *) calloc(wide,sizeof(char)):
for(menulen =i = 0; sfil.prompt;i++) {

find_cursor(&r,&c);

nptrli] = c;

cptrli] = sli].letter;

colorstr(s[i].prompt,fore,back << 4);
if (i 1=4)

colorstr(MARGIN, fore,back << 4):

menulen += sli].plen;
}

menucount = 1;

menulen += (strlen(MARGIN) * (menucount-1)):

void first_active(MENU sl],int fore, int back)

{

Jsc;

union scan {
int c;

char ch(2];

do {
hide_cursor();
sc.c = get_keyl);

while(sc.ch[1] I= F10);

switch(last) {
case 0:
pcol = 5;
break;
case 1:
pcol =17;
break;
case 2:
pcol = 35;

break;
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/* 1 Knot = 1 Naultical mile/hr = 0.014455 Degree/hr x/

char  xfile[]=]

case 3:
n

Open flight plan ",

pcol =49;
break;
default:

break;

cursor(prow,pcol);

colorstr(s[last].prompt,back, A_INTENSE);

len_deso = (80-strlen(s[last].deso)) / 2;

cursor(prow + 23,len_deso):

colorstr(s{last].deso,fore,A_NORM);

}

void menu_on(MENU m(],int fore,int back)

{
active(m(last]. prompt,prow,nptr(last] back, A_INTENSE);
active(mllast].deso,prow +23,len_deso,fore back);

}

void menu_off(MENU m[],int fore,int back)

{

active_off(m[last].prompt,prow,nptr(last],fore,back);

c_scrollfprow +23,len_deso,mllast].dlen,1,1,6,A_INTENSE):

}
void menu_end|(void)
{
free(nptr);
free(cptr);
}
int menu_choice(MENU m{],int fore,int back)
{
int stop = 0;
union scan {
int c;
char ch[2];

Jsc;

while(TRUE) {
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arrow_get=0;
hide_cursor();
sc.c = get_key();
if(sc.ch{0] == 0) {
switch (sc.ch[1]) {
case RARROW:
menu_off(m,fore,back);
if(last +1 >= menucount)
{
iflast == 3)
last = 0,
else
last++,
)
else
last = 0:
menu_on(m,fore,back);
break;
case LARROW:
menu_off(m,fore,back):
if(last - 1< 0)

last = menucount + 2;

else
last-;
menu_on(m,fore,back);
break;
default:

break;

Jelse
switch({tolower(sc.ch[O]){
case 'f"
menu_off(m,fore back);
last=0;

menu_on{m,fore,back);
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break;

case '
menu_off(m,fore back);
last=1;
menu_on(m,fore back);
break;

case 'd"
menu_off(m,fore back);
last=2;
menu_on{m,fore,back);
break;

case 'q":
menu_off(m,fore, back):
last=3;
menu_on(m,fore back):
break;

default:
break;

}

if (sc.ch[0] == ENTER Il sc.ch(1] == DARROW)

{
stop = select_menu();
if(stop == -2) return stop;

}

else if(sc.ch[0] == ESCAPE)
menu_off(m,fore,back);
clsmessl);
hide_cursor();

break;

dof
switch(arrow_get) {
case LARROW
menu_off(m, fore,back);
if(last - 1 < 0)

last = 3;



else
last—;

menu_on(m,fore,back);
stop = select_menu(),
if(stop == -2)return stop;
break;

case RARROW:
menu_off(m,fore back);
if(last + 1 >= menucount)

{

if(last == 3)

last = 0,
else

last++,
}
else

last-= 0;

menu_on(m,fore,back),
stop = select_menu();
if(stop == -2)return stop;
break;
case 10:
menu_off(m,fore,back);
return last,
}
Jwhile(arrow_get !=0);
)
return last;
}
int select_menu()
{
int sure = 0;
switch(last) {
case 0:
menu_file();

clsmessi);



break;

case 1:
menu_rad_scpl);
clsmess);
break;

case 2:
menu_detail();
clsmessf);
break;

case 3:

sure = menu_quit();
clsmess();

return sure;

return 0;
)
void write_head(x,y,h,f,attr)
int x,y,fattr;
char *h;
{
int i;
for(i=0;h(il;i++,x++) {
cursor{y,x);

colorchr(hfi],f,attr);

}
void clsmess()
{
cursor(23,2);
printf(" ),
}
void cls()
{
union REGS T,
r.h.ah=6;
r.h.al=0;



r.h.ch=0;
r.h.cl=0;
r.h.dh=24;
r.h.dl=79;
r.h.bh=7,
int86(0x10,&r,&r);
}
void active_off(char *m,int row,int col,int fore, int back)
{
cursor(row,col);
colorstr(m,fore,back << 4);
}
void active(char *m,int row,int col,int fore, int back)
{
cursor(row,col);
colorstr(m,fore,back);
}
void c_scroll(int row,int col,int wide,int deep,int num,int f,int color)

{
union REGS ireg;

row-;

col-;
ireg.h.ah=f;
ireg.h.al=num;

ireg.h.ch=row;
ireg.h.cl=col;
ireg.h.dh=row+deep - 1,
ireg.h.dl=col+wide;
ireg.h.bh=color;
int86(0x10,&ireg, &ireg);
}
void colorstr{char *s,int fcolor, int beolor)
{
int col,row,wide;
wide = getvcols();

find_cursor(&row,&col);
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while(*s) {
switch(*s) {
case \n"
St+,
TOW++,
col = 1,
break;
case \b"
S++,
col-
break:
case '\
S++,
col =1;
break;
case \t":
S++;
col += TAB;
break;
case '\
S++,
break;
case "a':
col++;
putchar(BELL);
continue;
case '\
col++,
break;
default:
col++;
break;
)

cursor(row,col);

colorchr(*s++,fcolor,bcolor);

if(col>wide){
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TOW++;
col=1:
}
}
cursor{row,col);
}
void colorchr(int c,int fcolor, int beolor)
{
union REGS ireg;
ireg.h.ah = 0x09;
ireg.x.cx = 1;
ireg.h.bh = getvpage();
ireg.h.al = (char) c;
ireg.h.bl = (char) (fcolor | beolor);
int86(0x10,&ireg,&ireg);
}
void scroll(int row,int col,int wide,int deep,int num, int function)
{
union REGS ireg;
ireg.h.ah = function;
ireg.h.al = num;
ireg.h.ch = row - 1;
ireg.h.cl = col - 1,
ireg.h.dh = row + deep;
ireg.h.dl = col + wide;
ireg.h.bh = 0;
int86(0x10,&ireg,&ireg):
}
int getvpage(void)
{
union REGS ireg;
ireg.h.ah= 0x0f;
int86(0x10,&ireg,&ireg);
return(ireg.h.bh);
}

int getvmode(void)
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union REGS ireg;
ireg.h.ah = 0xOf;
int86(0x10,&ireg,&ireg);
return(ireg.h.al);

}

int video_model)

{

union REGS r;

r.h.ah = 15;

return int86(0x10,&r,&r) & 255;

)
void write_string(x,y,p,attrib)
int x,y;
char *p;
int attrib;
{
register int i;
char far *v;
v=vid_mem;
v +=(x*160) + y*2;
forli=y; *p;i++) {
Vet = *pt4

*V4+4 = attrib;

}
void write_char(x,y,ch,attrib)
int X,y;
char ch;
int attrib;
{
char far *v;
v=vid_mem;
v+=(x*160)+y*2;
*V44=ch;

*v=attrib;
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)
void save_video(num)
int num;
{
register int ij;
unsigned char *buf_ptr;
char far *v,far *t;
buf_ptr = frame[num] p;
v=vid_mem;
for(i=frame[num] starty;i<frame[num].endy;i++)
for(j=frame[num].startx;j<frame[num].endx+1;j++) {
t=v+(j*160)+i*2;
*ouf_ptr++ = *t44;

*buf_ptr++

*tl

1) ="

}
void restore_video(num)
int num;
{
register int i,j;
char far *v far *t;
unsigned char *buf_ptr;
buf_ptr = frame[num].p;
v=vid_mem;
t=v,
forli=frame[num].starty;i<frame[num).endy;i++)
for(j=frame[num].startx;j<frame[num].endx+1;j++) {
v=t;
v+=(*160) + i*2;
*v++ =*buf_ptr++;
*v = *buf_ptr++;
)
frame[num].active = 0;
}

int pulldown(num)

i)



int num;

int vmode;
vmode = video_model();
if((vmode!=2)&& (vmode!=3)&&{vmode!=7))
{ printf("video most be in 80 column text mode ");

* exit(1):

iffvmode==7) vid_mem =(char far *)0xB0000000;
else vid_mem =(char far *)0xB8000000!;
if(Iframe[num].active)
{ save_video(num);
frame[num].active = 1;
}
if(frame[num].border) draw_border(num);
display_menu(num);
return 0;
}
int make_menu(num,menu,keys,count,x,y,border)
int num;
char *menu(];
char *keys;
int count;
int x,y;
int border;
{
register int i,len;
int endx,endy;
unsigned char *p;
if(num>MAX_FRAME)
{ printf(Too many menus \n");
return 0 ;
}
if((x>24) Il (x<0) Il {y>79) Il {y<Q))
{ printf('range error");

return O ;



}
len = 0;
for(i=0;i<count;i++)
if(strlen(menuli])>len)
len = strlen(menuli]);
endy =len + 2 +v;
endx = count + 1 + x;
if(lendx+1>24)llfendy+1>79))
{ printf("menu won't fit");
return O;

}

p = (unsigned char *) malloc(2 * (endx-x+1) * (endy-y+1));

if(!p)
exit(1):
frame[num].startx = x; frame[num].endx = endx:

frame[num].starty = y; frame[num).endy = endy;

frame[num].p=p;
frame[num].menu =(char**)menu;
frame[num].border = border;
frame[num].keys = keys;
frame[num].count = count;

frame[num].active = 0O;

return 1,
}
void display_menu(num)
int num;
{
int x,y;
register int i,x_;
char **m;
x_ = frame[num] startx+1;
m = frame[num].menu;
for(i=0;i<framelnum).count:i++,x_++)
write_string(x_, frame[num].starty+1,mli], A_INVERSE);
x=frame[num].startx+1;

y=frame[num].starty+1;
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goto_xy(x,y);
write_string(x,y,frame[num].menul0],A_INTENSE);
hide_cursor();
}
void draw_border(num)
int num;
{
register int i;
char far *v far *t;
v = vid_mem;
t=v,
for{i=frame[num)].startx+1:i<frame[num].endx:i++)

{v +=(i*160) + frame[num].starty*2;

*v++ = C_VD;
*v = A_INVERSE;
R

v +=(i*160) + (frame[num].endy-1)*2,

*v++ = C_VD:
*v = A_INVERSE;
V=1

)

for(i=frame[num].starty+1; i<framelnum] endy;i++)
{v += (frame[num].startx*160) + i*2;
*v+4+ = C_HD;
*v = A_INVERSE;
v =1t

v += (frame[num].endx*160) +i*2;

*v++ = C_HD;
*v = A_INVERSE;
V=t

}

write_char(frame[num].startx,frame[num].starty,C_ULD,A_INVERSE);

write_char(frame[num].startx,frame[num].endy-1,C_URD,A_INVERSE);

write_char(frame[num].endx, frame[num].starty,C_LLD,A_INVERSE);

write_char(frame[num].endx,frame[num].endy-1,C_LRD,A_INVERSE):



void goto_xy(x,y)
int x,y;
{
union REGS r;
r.h.ah=2;
r.h.dl=y;
r.h.dh=x;
r.h.bh=0;
int86(0x10,&r,&r);
}
void cursor(int row,int col)
{
union REGS ireg;
ireg.h.ah= 0x02;
ireg.h.bh= getvpagel();
ireg.h.dh= row-1;
ireg.h.dl= col-1;
int86(0x10,&ireg,&ireg);
}
void hide_cursor(void)
{
cursor(26,1);
)
int getvcols(void)
{
union REGS ireg;
ireg.h.ah = 0xOf;
int86(0x10,&ireg, &ireg);
ifireg.h.al < 2)
return 40;
ifireg.h.al > 3 && ireg.hal 1= 7)
return 0,
else
return 80;
}

void find_cursor(int *row,int *col)



union REGS ireg;
ireg.h.ah = 0x03;
ireg.h.bh = getvpagel);
int86(0x10,&ireg,&ireg);
*row = (int) ireg.h.dh + 1;
*col = (int) ireg.h.dl + 1;
}
int get_key()
{
union REGS r;
r.h.ah=0;
return int86(0x16,&r,&r);
}
int get_resp(num)
int num;
{
union inkey {
char ch[2];
int i
lc;
int key_choice;
int x,y;
arrow_get = 0;
x = frame[num].startx+1;
y = frame[num].starty+1;
dof{ c.i =get_key();
if(c.ch[0])

{ if(c.ch[0] == ESCAPE) return -1;
iflc.chl0] == ") break;
if(c.ch{0] == ENTER)

{ key_geted = arrow_choice,
return arrow_choice;

)

key_choice = is_in{frame[num] keys,tolower(c.ch[0));

if(key_choice==0)
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return -10;
goto_xy(x+key_geted,y);
write_string(x+key_geted,y,frame[num| menulkey_geted] A_INVERSE):
key_geted = key_choice-1;
if(key_geted)
{ if(key_geted==frame[num].count) key_geted = 0;
if(key_geted<0) key_geted=frame[num].count-1;
goto_xy(x+key_geted,y);
writ-e_string(><+key_geted,y,Trame[num} menulkey_geted], A_INTENSE);
hide_cursor();
} else
{ goto_xy(x+key_geted,y);
write_string(x+key_geted,y,frame[num] menulkey_geted] A_INTENSE):
hide_cursor();
)
arrow_choice=key_geted;
return key_geted;
} else
{ goto_xy{x+arrow_choice,y);
write_string(x+arrow_choice,y,frame[num|.menularrow_choice], A_INVERSE):
switch{c.ch(1])
{ case UARROW:
arrow_choice-,
break;
case DARROW:
arrow_choice++;
break;
case LARROW:
arrow_get = LARROW;
return -1;
case RARROW:
arrow_get = RARROW;
return -1;
}
iffarrow_choice==framel[num].count) arrow_choice=0;

if(arrow_choice<0) arrow_choice=frame[num].count-1;



key_geted = arrow_choice;
goto_xy(x+arrow_choice,y);
write_string(x+arrow_choice,y,frame[num].menularrow_choice] A_INTENSE);
hide_cursor();
}
Jwhile(TRUE);
return O;
)

int get_resp_sub(num)

int num;
{
union inkey {
char ch{2);
int i
b

int key_choice;
int x,y;
arrow_get = 0;
x = frame[num)].startx+1;
y = frame[num] starty+1;
do {
c.i = get_keyl(),
if(c.chl0)) {
if(c.ch[0] == ESCAPE) return -1;
if(c.ch[0] == ") break;
if(c.ch[0] == ENTER)
{
key_recive=arrow_item;
return arrow_item,
}
key_choice = is_in{frame[num].keys, tolower(c.ch[0}));
if(key_choice==0) return -10;
goto_xy(x+key_recive,y);
write_string({x+key_recive,y,frame[num|.menulkey_recive] A_INVERSE);
key_recive=key. choice-1;

if(key_recive) {
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if(key_recive==frame[num].count) key_recive=0;
if(key_recive<0) key_recive=frame[num].count-1;
goto_xy(x+key_recive,y);
write_string(x+key_recive,y,frame[num| menulkey_recive], A_INTENSE):
hide_cursor();

} else {
goto_xy(x+key_recive,y):
write_string{x+key_recive,y,frame[num].menulkey_recive], A_INTENSE);
hide_cursor();

)

arrow_item=key_recive;

return key_recive;

} else {

goto_xy(x+arrow_item,y;

write_string(x-+arrow _item,y, frame[num].menularrow_item],A_INVERSE):

switch(c.ch[1]) {
case UARROW:
arrow_item--;
break;
case DARROW:
arrow_item++;
break;

}
iflarrow_item==frame[num].count) arrow_item=0;
if(arrow_item<0) arrow_item=~frame[num}.count-1:
key_recive = arrow_item;
goto_xy(x+arrow_item,y);
write_string(x+arrow_item,y,frame[num].menufarrow_item],A_INTENSE);

hide_cursor();
}
Jwhile(TRUE),
return 0;
}
int get_resp_subl(num)

int num;
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union inkey
{
char ch[2],
int i;
be

int key_choice;

int x,y;

arrow_get = 0;
x = frame[num].startx+1,
y = frame[num].starty+1;
do { c.i = get_key();
if(c.ch[0])
{ if(c.ch[0] == ESCAPE) return -1;
if(c.ch[0] == ' ') break;
iffc.ch[0] == ENTER)
{
key_recivel=arrow_item1;
return arrow_item?1;
}
key_choice = is_in({frame[num] keys,tolower(c.ch[0)));
if(key_choice==0) return -10;
goto_xy(x+key_recivel,y);
write_string(x+key_recivel,y,frame(num] menulkey_recive1] A_INVERSE);
key_recivel = key_choice-1,
if(key_recivel)
{ if(key_recivel==frame[num] count) key_recive1=0;
if(key_recive1<0) key_recivel=frame[num].count-1;
goto_xy(x+key_recivel,y):
write_string(x+key_recivel,y, frame[num].menulkey_recive1] A_INTENSE);
hide_cursor();
} else
{ goto_xy(x+key_recive,y);
write_string(x+key_recivel,y,frame[num}.menulkey_recivel] A_INTENSE)

hide_cursor();
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}
arrow_item1=key_recivel,
return key_recivel;
} else
{ goto_xy(x+arrow_item1,y);
write_string(x+arrow_item1,y,frame[num}.menularrow_item1],A_INVERSE);
switch(c.ch[1])
{ case UARROW:
arrow_item1-;
break;
case DARROW:
arrow_item1++;

break;

J

if(arrow_item1==frame[num) count) arrow_item1=0;
iffarrow_item1<0) arrow_itemT=frame[num].count-1,
key_recivel=arrow_item1,
goto_xy(x+arrow_item1,y),
write_string(x+arrow_item1,y, frame[num).menularrow_item1},A_INTENSE);
hide_cursor();
}
} while(TRUE);
return O;
}
int is_in(s,c)
char *s,c;
{
register int i;
for(i=0;*s;i++)
if(*s++==c) return i+1;
return 0;
}
void window_(num)
int num;

{

int vmode;



int .y,
vmode = video_model);
if((vmode!=2) && (vmode 1=3) && (vmode !=7))
{ printf("video must be in 80 column text mode");
exit(1);
}
iffvmode==7) vid_mem = (char far *) 0x0000000;

else vid_mem = (char far *) Oxb8000000!,

if(lframe_win[num].active)
{
save_video_win(num);
frame_win[num].active =1;
}
iffframe_win[num).border) draw_border1(num);
display_header(num);
x = frame_win[num].startx + frame_win[num].curx +1;
y = frame_win[num].starty + frame_win[num}.cury + 1;
goto_xy(x,y);
)
int make_window(num,header,startx,starty,endx,endy,border)
int num;
char *header;
int startx,starty;
int endx,endy;
int border;
{ unsigned char *p;
if(num>MAX_FRAME)
{ printf('Too many windows \n ");
return 0;
}
if((startx>24) Il (startx<0) Il (starty>78) Il (starty<Q))
{ printf(‘range error");
return 0;
)
if((lendx>24) Il (endy>79))
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{ printf("'window won't fit'");
return 0;
}
p = (unsigned char *) malloc(2*(endx-startx+1)*(endy-starty+1));
if(Ip) exit(1);
frame_win[num].startx = startx; frame_win[num].endx = endx;
frame_win[num].starty = starty; frame_win[num].endy = endy;
frame_win[num].p = p;
frame_win[num].header = header;
frame_win[num].border = border;
frame_win[num].active = 0;
frame_win[num].curx = 0; frame_win[num]|.cury = 0,
return 1,
)
void deactivate_win(num)
int num;
{
frame_win[num].curx = 0;
frame_win[num].cury = 0;
restore_video_win(num);
}
void display_header(num)
int num;
{
register inty, len;
y = frame_win[num].starty;
len = strlen{frame_win[num].header);
len = (frame_win[num]endy -y - len) / 2,
if(len<0) return;
y =Yy + len;
write_string(frame_win[num].startx,y,frame_win(num].header, A_INVERSE);
}
void draw_border1(num)
int num;
{ registerint i,

char far *vfar *t;



v=vid_mem;
t=v,
for(i=frame_win[num].startx+1;i<frame_win[num].endx;i++)

{v += (i*160) + frame_win[num].starty*2;

*v++ = C_VD;
*v = A_INVERSE;
v=t,

v +=(i*160) + frame_win[num].endy*2;

*v+4 = C_VD;
*v = A_INVERSE;
v=t;

}
for(i=frame_win[num].starty+1, i<frame_wininum}.endy:i+ +)

{v += (frame_win[num].startx *160)+i*2-

*v++ = C_HD;
*v = A_INVERSE;
V=t

v += (frame_win[num].endx*160) + i*2;

*v++ = @_HD;
*v = A_INVERSE;
vV =i

}

write_char(frame_win[num].startx,frame_win[num].starty,C_ULD,A_INVERSE);

write_char(frame_win[num].startx,frame_win[num].endy,C_URD,A_INVERSE);
write_char(frame_win[num].endx,frame_win[num|.starty,C_LLD,A_INVERSE):
write_char(frame_win[num].endx,frame_win[num].endy,C_LRD,A_INVERSE);
}
int window_puts(num,str,attr)
int num,attr;
char *str;
{ if(Iframe_win[num].active) return 0;
for(; *str;str++)
window_putchar(num, *str,attr);
return 1,

)

int window_putchar(num,ch,at)
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int num,at;

cha

r ch;

{ register int x,y;

}

char far *v;
if(lframe_win[num].active) return 0;
x = frame_win[num].curx + frame_win[num|.startx + 1,
y = frame_win[num] cury + frame_win[num] starty + 1;
v = vid_mem;
vV += (x*160) + y*2;
iftly>=frame_win[num].endy)
return 1;
if(x>=frame_win[num].endx)
return 1;
iflch=="n")

{ X4+,

y = frame_win[num].startx+1;
v = vid_mem;
v += (x*160) + y*2;
frame_win[num].curx++;
frame_win[num].cury = 0;
} else
{ frame_win[num].cury++;
*v++ = ch;
*V++ o= at;
}

window_xy(num,frame_win[num].curx,frame_win[num)].cury);

return 1;

int window_xy(num,x,y)

int num,x.y;

{

if(x<0 Il x+frame_win[num].startx>=frame_win[num].endx-1)
return 0;
ifly<0 Il y+frame_win[num].starty>=frame_win[num].endy-1)
return 0;

frame_win[num].curx = x;
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frame_win[num].cury = vy;
goto_xy(frame_win[numl.startx+x+1,frame_win[num| starty+y+1):
return 1;
}
void window_gets(num,s)
int num;
char *s;
{ char ch,*temp;
temp = s;
for(;;)
{ ch = window_getche(num);
switch(ch)
{ case ESCAPE
*s = 4
return;
case ENTER:
*s="\0;
return;
case BKSP :
if(s>temp)

{ s—; frame_win[num].cury-;
iffframe_win[num].cury<0) frame_win[num].cury = 0;
window_xy(num,frame_win[num].startx+

frame_win[num].curx+1,frame_win[numl.starty+frame_win[num}.cury+1)

)

break;

'

default :

}
int window_getche(num)
int num;

{ union inkey {

char ch{2}:
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int i,
b
if(lframe_win[num)].active) return O;
window_xy(num,frame_win[num].curx,frame_win[num].cury);
c.i = bioskey(0);
if(c.ch[0])
{ switch(c.ch[0])
{ case ENTER:
break;
case BKSP:
break;
default:
if(frame_win[num].cury+frame_win[num).starty < frame_win[num].endy-1)
{
write_char(frame_win[num|.startx+frame_win[num].curx+1,frame_win[num] starty +frame_win[num].cury+1,c.ch[0]
A_INVERSE);

frame_win[num].cury++;

}
if(frame_win[num].curx < 0)frame_win[num].curx = Q;
if{frame_win[num].curx+frame_win[num] startx >frame_win[num].endx-2)
frame_win[num}.curx--;
window_xy{num,frame_win[numj.curx,frame_win[num].cury);
}
return c.i;
}
void window_cls(num)
int num;
{ register int i,j;
char far *v far *t;
v=vid_mem;
t=v;
for(i=frame_win[num)].starty+1:i<frame_win[numl.endy;i++)
for(j=frame_win[num|.startx+1;j<frame_win[num].endx;j++){
v=t;

v+=(*160) +1*2;



Vit =
*v = A_INVERSE;
}
frame_win[num].curx = 0;
frame_win[num].cury = 0;
}
void window_cleol(num)
Int num;

{

register int i,x,y;

x=frame_win[num].curx;
y=frame_win[num].cury;
window_xy(num,frame_win[num].curx,frame_win{num].cury):
for(i=frame_win[num].cury;i<frame_win[num].endy-1;i++)
window_putchar(num, ' ', A_INVERSE);
window_xy(num,x,y);
}
int window_upline(num)
int num;
{
if(frame_win[num].curx>0) {
frame_win[num].curx-;
window_xy(num,frame_win[num].curx,frame_winlnum] .cury):
)
return 1,
)
int window_downline(num)
int num;

{

if(frame_win[num].curx<frame_win[num].endx-frame_win[num)].startx-1)

{
frame_win[num).curx++;
window_xy(num,frame_win[num].curx,frame_win[num|.cury);

return 1;
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return 0,
}
void window_bksp(num)
int num;
{
if(frame_win[num].cury>0) {
frame_win[num].cury--;
window_xy(num,frame_win[num].curx,frame_win[num].cury);
window_putchar(num, ' ', 1);
frame_win[num)].cury-;
window_xy(num,frame_win[num].curx, frame_win{num].cury),
}
}
void save_video_win(num)
int num;
{
register int i,;
unsigned char *buf_ptr;
char far *v far *t;
buf_ptr = frame_win[num].p;
v = vid_mem;
for(i=frame_win[num|.starty; i<frame_win[num].endy+1;i++)
for(j=frame_win[numl].startx;j<frame_win[num].endx+1;j++) {
t=v+ (j*160) + i*2;
*buf_ptr++ = *t++;
*buf_ptr++ = *t;
1) ="
)
)
void restore_video_win(num)
Int num;
{
register int i,;
char far *v, far *t;
unsigned char *buf_ptr;

buf_ptr = frame_win[num].p;



v = vid_mem; t=v;
for(i=frame_win[num].starty;i<frame_win[num].endy+1:1++)
for(j=frame_win[num].startx;j<frame_win[num].endx+1;j+ +)
{v=t;
v+=(%160) +i*2,
*v++ = *buf_ptr++,
*v = *buf_ptr++;
}
frame_win[num].active = 0;
)
int get_special()
{
union inkey { char ch(2];
int i;
e,
while(lbioskey(1)):
c.i=bioskey(0):
return c.ch(1];
}
extern char *cptr;
extern int last,menucount,menulen,mouse_here, * nptr,pcol,prow;
extern int arrow_get,arrow_item,arrow_item1;
extern int key_geted,key_recive, key_recivel,

extern int arrow_choice,len_deso;

/* start of quit menu */
int menu_quit()
{
int choice;

char ch;

arrow_choice=0;key_geted=0;

pulldown(3);

while({choice=get_resp(3)) != -1) {
switch(choice) |

case 0;
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case 1:

disp_version();

break;

window_(3);
window_cls(3);

window_xy(3,0,1);

window_puts(3,"Are you sure exit to dos [y/n] ? " A_INVERSE);

window_xy(3,0,36);

ch = window_getche(3);

ifftolower(ch)=="y") {
deactivate_win(3),
restore_video(3);
exit(0);

Jelse { deactivate_win(3):hide_cursorf): }

J

break;

}
restore_video(3);

return 0;

void disp_version()

{

window_(0); window _cls(0);

window_xy(0,1,(40-strlen(MES_LINE1))/2);
window_puts(0,MES_LINE1,A_INVERSE);
window_xy(0,2,(40-strlen(MES_LINE2))/2);
window_puts(0,MES_LINE2 A_INVERSE):
window_xy(0,3,(40-strlen(MES_LINE3))/2);
window_puts(0,MES_LINE3,A_INVERSE);
window_xy(0,4,(40-strlen(MES_LINE4))/2);
window_puts(0,MES_LINE4,A_INVERSE);
window_xy(0,5,(40-strlen(MES_LINES))/2);
window_puts(0,MES_LINE5,A_INVERSE);
window_xy(0,6,(40-strlen(MES_LINEG))/2);
window_puts(0,MES_LINES,A_INVERSE);
window_xy(0,8,(40-strlen(MES_LINE7))/2);

[ Ngeturn -2 ¥/
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window_puts(0,MES_LINE7 A_INVERSE);
hide_cursor();
get_key(),

deactivate_win(0);

void read_airpoint{void)
{ FILE *file;

int i1=0;

file=fopen('airpoint.dat","rt");
while(i<NUM_AIRPOINT&& Ifeof(file))
{ fscanf(file,"%s %f %f" &airpointli.air_name,
&airpointli].py, &airpoint(i].px);

I++;

void show_map(void)
{
int i=0;
float x0,y0,x1,y1;
FILE *file;
file=fopen('point.dat’,"rt");
if(Ifile)
printf("can’ t open file point.dat");
exit(1);
}
setcolor(15);

while(i<2000 && !feof(file))

{ fscanf(file,"%f %f %f %f" &x0,&y0,&x1,&y1);

line(x0,y0,x1,y1);

void close_graphics_mode(void)



closegraphl();
}
void set_flight{void)
{
void far  *image;
static int no_flight=0;
char num_flight[4],num_flight_select[4];

int i,x,y,end,flight=1,no_flight_select=0;

for(i=0;i<NO_ALL_FLIGHT;i++)
{ flight_selectli]=0;
statusli]=0;
}

y=getmaxy()-120;

image = farmalloc(imagesize(0,y,getmaxx(),getmaxy()-20));
ifimage==NULL)
return;
getimage(0,y,getmaxx(),getmaxy()-20,image);
setfillstyle(SOLID_FILL,LIGHTCYAN);
setcolor(MAGENTA);
bar(0,y,getmaxx(),getmaxy()-20);
y=y+10;
outtextxy(20,y,"SELECT FLIGHT PLAN"):
outtextxy(20,y+15,"SELECT NUMBER OF FLIGHT "),
outtextxy(20,y+30,"NUMBER FLIGHT SELECTED )
outtextxy(20,y+45,"TIME CALL-SIGN FLIGHT LEVEL SPEED HEADING FROM AIRWAY
DISTINATION");
outtextxy(20,y+60,"0101 A3341 F28 270 420 115 BETNO G463  BKK");

setfillstyle(SOLID_FILL, MAGENTA);
setcolor(LIGHTCYAN),

x=20+textwidth("'SELECT NUMBER OF FLIGHT : "),
y=y+15;

bar(x-2,y-1,x+32,y+9);
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sprintf(num_flight,"%d",no_flight);
outtextxy(x,y,num_flight);
forfend=0:end==0))
{ switch(bioskey(0))
{ case UP_ARROW : if(no_flight == 0) no_flight = NO_ALL_FLIGHT;
else no_flight -= 1;
bar(x-2,y-1,x+32,y+9);
sprintf(num_flight,"%d",no_flight);
outtextxy(x,y,num_flight);
break;
case DW_ARROW : if(no_flight == NO_ALL_FLIGHT) no_flight = 0:
else no_flight += 1;
bar(x-2,y-1,x+32,y+9):
sprintfinum_flight,"%d",no_flight);
outtextxy(x,y,num_flight);
break;
case RETURN ' : setfillstyle(SOLID_FILL,LIGHTCYAN);
setcolor(MAGENTA);
bar(x-2,y-1,x+32,y+9);
sprintfinum_flight,"%d",no_flight);
outtextxy(x,y,num_flight):
end=1;
break;
case ESC putimage(0,getmaxy(}-120,image, COPY PUT);
farfree(image):;

return;

}
setfillstyle(SOLID_FILL,MAGENTA);
setcolor(LIGHTCYAN);
y=y+15;
x=20+textwidth('NUMBER FLIGHT SELECTED : ")
sprintf(num_flight_select,"%d",no_flight_select);
bar(x-2,y-1,x+32,y+9);
outtextxy(x,y,num_flight_select);

show_data(1,y+30);
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forlend=0;end==0;)
{ switch(bioskey(0))
( case UP_ARROW : if(flight == 1) flight = NO_ALL_FLIGHT;
else flight -= 1,
show_datalflight,y+30);
if(statuslflight]==1)
outtextxy(10,y+30,"*");
break;
case DW_ARROW : if(flight == NO_ALL_FLIGHT) flight = 1;
else flight += 1;
show_datalflight,y+30);
if(statuslflight]==1)
outtextxy(10,y+30,"*");
break;
case RETURN " if(no_flight_select==no_flight) warn(‘FINISH SELECTING
FLIGHT");
else if(statuslflight]==1) warn(THIS FLIGHT WAS SELECTED
ALREADY");
else {
outtextxy(10,y+30,"*");
status(flight]=1;
flight_select[no_flight_select]=flight-1;
no_flight_select +=1;
sprintf(num_flight_select,"%d",no_flight_select);
bar(x-2,y-1,x+32,y+9);
outtextxy(x,y,num_flight_select);
if(no_flight_select==no_flight) {
setfillstyle(SOLID_FILL,LIGHTCYAN);
setcolor(MAGENTA);
bar(x-2,y-1,x+32,y+9);
outtextxy(x,y,num_flight_select);

warn(FINISH SELECTING FLIGHT");

}
break;

case ESC . putimage(0,getmaxy()-120,image, COPY_PUT);
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farfree(image);
end=1;
Num_flight = no_flight_select;

return;

}
void warn(char message(50])
{

void far *image;

int half_size;

half_size = textwidth(message)/2+30;,

image = farmalloc(imagesize(midx()-half_size,300,midx{)+half_size,330)):

ifimage)

{
getimage(midx()-half_size,300,midx()+half_size,330,image);
seftfillstyle(SOLID_FILL,RED);
setcolor(WHITE);
bar(midx()-half_size, 300, midx()+half_size,330);
outtextxy(midx()-half_size +30,310,message);
getch();
putimage(midx()-half_size,300,image, COPY_PUT);
farfree(image);

}

else printf(\007");

int midx(void)
{
return (getmaxx()/2);

J

int midy(void)
{

return (getmaxy/()/2);



void open_f{void)

{intn;

fpo=fopen("flight.dat" "rb");
rewind(fp);
for(n=0;n<NO_ALL_FLIGHT && !feof(fp);n++)
{/* fscanf(fp,"% d\t%s\t% s\t % d\t % d\t % d\t % s\t % s\t % s\n", */
fscanf(fp,"%d%s%s%d%d%d%s%s %s\n",

&(flight[n].time),flight[n].call_sign,flight[n] flight,

&(flightn].level), &(flight(n].speed), &(flight[n). heading),

flight(n].from,flight[n].airway,flight[n].destination);
J
fclose(fp);
}
void close_f(void)

{intn;

fp=fopen('flight.dat" "wb");
for(n=0;n<NO_ALL_FLIGHT;n++)

{ fprintf(fp,"% d\t % s\t % s\t % d\t % d\t % d\t % s\t % s\t Yes\n*,
flight[n].time, flight(n].call_sign, flight(n] flight,
flight[n].level flight[n].speed flight(n] heading,
flight[n].from,flight[n].airway,flight[n].destination);

)

fclose(fp);

void display_flight_data()

{
int driver =DETECT ,mode;
int  nxy;

char str[4];

initgraph(&driver,&mode, ‘c:\Nang\bc\bgi");
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if(lfp)
warn('NO FILE LOADED");

else {
setfillstyle(SOLID_FILL,LIGHTCYAN),
setcolor(LIGHTMAGENTA),
bar(0,0,getmaxx(),getmaxy());
rectangle(10,30,getmaxx()}-10,getmaxy()-10);
rectangle(15,35,getmaxx()-15,getmaxy(-15);
setfillstyle(SOLID_FILL,LIGHTMAGENTA),
setcolor(LIGHTCYAN);
bar(midx()-100,25,midx()+100,40);
outtextxy(midx()-96,28,"DISPLAY FLIGHT PLAN DATA"):
setfillstyle(SOLID_FILL,LIGHTCYAN;

setcolor(LIGHTMAGENTA);

outtextxy(30,60,"TIME . CALL-SIGN FLIGHT LEVEL SPEED HEADING FROM AIRWAY
DESTINATION");

y=70;

for(n=0:n<NO_ALL_FLIGHT;n++)

{
x=30;
sprintf(str,"%d" flight[n].time);
outtextxy(x,y,str);
x+=textwidth('TIME ");
sprintf(str,"%s" flight[n].call_sign);
outtextxy(x,y,str);
x+=textwidth("CALL-SIGN "),
sprintf(str,"%s" flight[n].flight);
outtextxy(x,y,str);
x+=textwidth("FLIGHT );
sprintf(str,"%d" flight[n] level);
outtextxy(x,y,str);
x+=textwidth("LEVEL "),
sprintf(str,"%d" flight(n].speed);
outtextxy(x,y,str);

x+=textwidth('SPEED ");



sprintf(str,"%d" flight[n].heading);
outtextxy(x,y,str);
x+=textwidth("HEADING *);
sprintf(str,"%s" flight[n].from);
outtextxy(x,y,str);
x+=textwidth('FROM ");
sprintf(str,"%s" flight[n] airway);
outtextxy(x,y,str);
x+=textwidth('AIRWAY );
sprintf(str,"%s" flight[n].destination);
outtextxy(x,y,str);
y=y+12;
)

getch();

}

closegraph);

make_menu(6, rad_scp,'mafp",4,2,17,BORDER);

cls();

cursor(2,5);

menu_start(menu0,0,7);

first_active(menu0,0,7);

menu_choice(menu0,0,7);

void flight_run(void)
{int i,n,run=1f;

clock_t now_time=0,start_time;

start_time=clock(}-3600;
/* now_time=3600; */
for(n=0; n<Num_flight; n++)

{ f=flight_select[n];

flight{f].cur_t = time_2_longlflight(f].time);

i = find_airpoint(flight(f].from);
flight(fl.cur_x = airpoint(il.px;

flight[f].cur_y =airpointi].py;
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}
while(run)
{ for(n=0,run=0; n<Num_flight; n++)
{ now_time=clock()-start_time:
run += each_flight_run(flight_select[n],now_time): /* status for not complete return
true */
show_time(now_time/3600, (now_time % 3600)/60):

if(kbhit()) if(getch()=="q") return:

J

warn("Already flight to destination complete’):

int each_flight_run(int flight_order,long now.time) /* return-1-for not complete */
{ long flight_time;
float *p_x=&(flightflight_order].cur_x);

float *p_y=&(flight[flight_order].cur_y);

flight_time=time_2_long(flight[flight_order].time):
if(now_time-flight_time>=0)
{ if(current_position(flight_order,novv_time,p_x,p_y))
{ check_statusl(flight_order):
H*p_x>=94 && *p_x<113.4 && *p_y<=21 && *p_y>8.2)
putpixel(@3.*(*p_x-94.),(21 -*p_y)*37.5, YELLOW):
} else return 0;
}

return 1;

long time_2_long(int t)
{ return ((t/100)*3600 + (t%100)*60):
}

void check_status(int Flight)
{ float x11,x21,y11,y21,Speed;rt:
[*x12,x22,y12,y22,m1,m2,x,y; */



/*

*/

int n;

for(n=0; n<Num_flight; n++)
{ if(flight[Flight].level==flightflight_select[n]].level && flight_select[n]! =Flight)
{ x11 :‘flight[FIightl.cur_x,
y11 = flight[Flight].cur_y;
/* ] = find_airpoint(flight(Flight].destination):
x12 = airpoint[j].px;

y12 = airpoint(j].py;

J =find_airpoint(flight/n].destination):
x22 = airpoint(j].px;
y22 = airpointljl py;

y/

x21 = flight[flight_select[n]].cur_x:
y21 = flightlflight_select(n]] cur_y:
Speed = flight(Flight].speed+flightin]. speed:
rt=r(x21-x11,y21-y11);
if(rt<(Speed*speed_fact*180/3600.0))
warn('CLASH CLASH CLASHI!IY);

if(x12==x11 Il x22==x21)
return O;
m1 = (y12-y11)/(x12-x11);
m2 = (y22-y21)/(x22-x21):
if(m11=m2)
{x = (y21-y1)+m1*x11-m2*x21) / (m1-m2);
y = m1*(x-x11)+y11;
status = (r(x-x11,y-y11)<=r(x12-x11,y12-y11));

status &= (r{x-x21,y-y21)<=r(x22-x21,y22-y21)):
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/*
flight(flight].speed
flight(flight].from
flight[flight].destination
*/

float r(float a,float b)

{ return sgrtfa*a + b*b); }

int current_position(int Flight,long cur_time,float *px,float *py)
{ float distance,factor; /* run_time in unit minuts */
long run_time;

int j;

j = find_airpoint(flight[Flight].destination);
run_time = cur_time- flight(Flight].cur_t;
distance = sqrt(pow(*px-airpoint(j].px,2)+pow(* py-airpoint{jl.py,2));
factor = (flight[Flight].speed * speed_fact * run_time/3600.0)/distance;
if(factor<1)
{ *px=((airpoint(jl.px- *px)*factor+ *px);
*py=((@irpoint(j].py- *py)*factor+ *py);
flight(Flight].cur_t = cur_time;
return 1;
}

return 0;

int find_airpoint(char *name)
{int i,found:;

char msgl40];

for(i=-1,found=0; i<NUM_AIRPOINT && !found; i++)
found = Istrcmplairpoint(i+1].air_name,name);
if(Ifound)

{ strepy(msg,"No data of fixpoint "),
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strcatimsg,name);
warn(msg);
exit(0);
}
return i
}
void show_time(int hr,int min)
{ int old_color;

static char st_time[10),0ld_str[10];

old_color = getcolor();
itoa(hr+100,st_time, 10);
itoa(min+100,st_time+3,10);
st_time[0]=" "
st_time[3]=""";
if(stremp(st_time,old_str)==0)
return,
strepy(old_str,st_time);
setfillstyle(SOLID_FILL,CYAN);
setcolor(MAGENTA);
bar(getmaxx()-50,0,getmaxx(), textheight(" *)):
outtextxy(getmaxx()-50,0,st_time);

setcolor(old_color);

void main()

{int back, chk=0,fore,mode:

read_airpoint();

make_window(0,"PROJECT" 8,19,18,60,BORDER):;
make_window(3,"CONFIRM",10,20,12,59, BORDER);
make_menu(0, file,"oc" 2,2,2,BORDER):
make_menu(2, rad_scp,'mafp".4,2,17,BORDER);
make_menu(1, detail,"at",2,2,31,BORDER);
make_menu(3, quit,"ve",2,2,49,BORDER):

cls();
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cursor(2,5);
mode = getvmode();
if {mode == 1 Il mode == 3) {
fore = 0;
back = 7;
} else {
fore = 0;
back = 7;
}

menu_start(menu0,fore back);

disp_version();

do {
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NAME OF FIXMAP

LIMLA

OSUKA

BEK

SELKA

UBL

BUTRA

PUT

ASIDO

HTY

VKB

TANEX

CMA

BEKOD

POLAK

REGOS

DIRAX

UPNEB

RELIP

TAMOS

PUKOX

OSADI

BDRY

BOMAS

TATEL

uﬁﬁﬁ?ﬂﬂgﬂﬂﬂﬁiﬂiﬁﬂﬁﬂu

LATTITUDE

15.818667

14.80000

13.99500

14.40000

15.25333

15.41867

8.11187

7.77167

6.93000

£.16500

14.05000

18.76500

16.37167

13.34867

12.00000

11.00000

8.70167

6.53333
18.00000
18.32333
19.80000
17.38333

17.48333

LONGTITUDE
98.80000
99.75000
100.65333
102.00000
104.86500
105.80000
98.31000
97.71687
100.39500
102.29333
98.97500
98.96500
99.84833
100.62833
100.58500
100.55000
100. 498667
100.44187
100.40500
97.71687
98.87500
98.95000
98.10000

98.76667



PATKA
TAPON
PAK

EKAVO
MENEK
SUWAN
IDAGA
TIKAL
NOLIK
TOTOX
BETNO
RYN

ALGOR
KABAS
MOSLA
BIBRO
KANTO
BATOK
HE&AM
MAKAS
PSL

EKIVI
REMAD
PARAM
BELER
ADPAT

KIBAG

8.00000

7.00000

15.13333

11.82500

11.14000

8.05333

11.00000

8.04333

6.25833

8.95000

15.09687

12.77833

8.00000

7.00000

5.82187

4.24823

6.826867

13.97500

13.95500

16.82833

16.76833

16.65500

8.00000

8.02000

7.00000

5.93333

11.00000

106.50000
105.96667
105.78333
99.51000
399.76500
101.34187
100.90000
101.75000
102.268000
97.03333
98.21187
101.881867

104.00000

105.42833
106.45000
103.80500
101.90000
102.79500

98.50000

100.29500

102.64500
103.00000
104.09187

109.51500



DOVEL
SAPAM
ADNEP
SISUK
NAN

ANBOK
CTR

TOMIP
ROBNO
UTHAI
DOBAX
TANEX
GOMES
BOKAK
PIMAN
MANGU
SEKSI
ALBOS
VTN

MAMAK
ADPINM
OLTOS
KAKET
LEHOK
SUKAR
LANVI

RASER

9.21333
8.086867
8.06000
19.80000
18.80833
18.60833
19.94833
15.18333
10.00000
7.00000
6.441867
14.05000
13.45000
12.965833
11.35500
11.86333

12.26833

10.16187
11.24333
10.85000
10.00000
12.36667
10.00000

10.00000

109.268667

97.54500

101.05833

98.04833

100.781867

101.21667

99.88187

101.26667

97.08333

99.50000

100.07823

98.97500

101.63000

102.50000

110.75500

112.53500

114.00000

101.016867

102.53322

108.66000

111.45000

114.00000

102.60000

103.038687

110.89823

104.00500

105.09332



TSN
MAARI
IDRUX
LAVEN
MARDA
KRT
UDN
KILOB
KKN
SKN
MST
'L
MHS
APRIL
STN
LPN
PR
TRN
PT
NTW
DELTA
LY
UTTAR
NOBER

TK

HHN

10.82333

5.93833

8.37667

12.36687

14.12187

14.92667

17.38323

16.21833

16.47000

17.26687

16.69833

15.266867

19.318

124
o

)

11.00000

9.136867

18.28333

18.12687

750833

8.78667

68.52667

17.34187

17.45000

17.71687

15.27833

16.88687

8.461867

12.83500

106.86000

108.81333

110.32687

112.91000

114.00000

102.12833

102.77833

103.92500

102.79167

104.13333

98.54167

100.30000

97.91000

99.72167

99.151867

99.51687

100.168667

99.63000

101.14833

101.74500

100.93833

100.93833

100. 45500

100.65333

99.28000

99.961867

99.95500



HOTEL
SM

RECNO
POPID

BUT

12.89730

100.

100.

99.

100.

101.

33333

08887

47667

54000

03150
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gﬂ&suﬂﬁﬂ 3N
Af S LIMLA
Al S OSUKA
Al s BKK

Al S SELKA
Al 5 <[ UBL

Al S BURTA
Al S PAPRA
Al S DANANG
Al S CAVOL
A1 S DAGON
A576 S MEDAN
A5T78 s DAKIL
A576 S SALAK
A576 S KASTA
A578 S WESTPOINT
4901 S DANANG
A901 s IPROP
4901 S IGNIS

A901

S IDOS

p=¥']
L

OSUKA

BKX

SELKA

UBL

BURTA

PAPRA

DANANG

CAVOI

DAGON

CH

DAKIL

SALAK

KASTA

WESTPOINT

SIN

IPROP

IGNIS

IDOS

CH



A327

1464

AdB4

AdB4

AdB4

AdB4

AdB4

AdB4

Adg4d

AdB4d

AdB4

Adsd

Adgd

Adg4

AdB4

AdB4AA

A581

A581

A581

A581S

PUT

HTY

VKB

BKK

CNA

BEKOD

BKX

POLAK

REGOS

DIRAX

UPNEB

RELIP

HTY

TAMOS

ALORSETAR

VBA

MALACCA

PASLA

PONTIAN

PUKOK

OSADI

CHA

BOMAS

ASIDO

VKB

ADPAT

TAN

BEKOD

BKK

POLAK

REGOS

DIRAX

UPNEB

RELIP

HTY

TAMOS

ALORSETAR

VBA

MALACCA

PASLA

PONTIAN

SIN

0SADI

CMA

BDRY

TATEL



AS81S

A583

A583

A583

A583

A589

A5889

A589

AS89

A589

B460

B480

B460

B460

B460

B460

B460

B460

B480

B460

B463

B463

B483

B483

TATEL

CH

NABOK

ISBOK
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TOTOX
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BOPDO

ISBOK
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PaK

YIPOP

NODAN

VASKA

BIVAK

TOTOX

MARDA
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BKX

POLAK

REGOS
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TIKAL
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VKB

PEKAN
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MERSING
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BETNO
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KAKET
LEHOX
ALGOR
KABAS
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BKXK
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KANTO

ADPAT

RISTA
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ADPAT

KIBAG

DOVEL
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TAPON

BKX

ALBOS
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ADPIM
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