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ABSTRACT

This thesis is described about communications system
theory  especienly Amplitude Modulation and Frequency
Modulation. Which applied to Communication System Analysis
Program,

Software for Communications System Analysis |is
desig‘ned‘= by C lenguage. Because of it is easily, flexible
eand fastly in operating. C language is write in modua form,

This software consisted of 2 part, Amplitude
Modulation and Frequency Modulation. [t analysised in time
domain and frequency domain and the other it has the tutor

for communication system understanding of user.
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fe 5. 7Tﬂﬂuﬂ73mQWﬂaLnaﬂawunaan1ﬂLwaﬂiWﬁavtaﬂﬂﬂwoﬂawun ar Ly
5o lailaufida 9u
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WAL 75 % @1Naaeu asqﬁqmnmﬂwoL1a1uavatﬂﬂﬂ%Nmaoﬁqumﬂﬁﬁezﬂ
5.12, 5.13, 5.15, 5,16 mwuﬁﬁﬁuaaﬁqLnﬂLﬁuiﬁtﬁaLﬂaéLﬁuﬁ
ANTHDALANLAL  100%  WRIILTN [FdagIs AM Lwau1ﬂm07ﬂn 5.12 Rt
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o ( L
2. NITILATIERAYLWNITNDA L ANUWYY FM
u
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c(t) = A*Cos((wc) + p*sin(wm))

\NBATMUA Amplitude of signal = 10, modulation index = 5,

carrier frequency = 88, baseband frequency = 100
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TABLE 5. Amnateur Bands

Eand
desionation

Frequency

allocation{MHz)

1.800-2.000
3.500-4.000
7.000-7.300
14.000-14.350
21 .000-21.450
28 .000-29 .700
50.000-54.0
144-148
220-225
420-450
1,215-1,300
2,300-2,450
3,300-3,500
3,690-5,92%
10,000-10,500
24 -000-24.500

48 ,000-50,000

71,000:-76 ,000

165,000-170,000
240,000-250,000

abhove 300,000
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/*#*******##**‘*ﬁ*#*t#‘#l*##!l*#.'.l#& 2k a4 2 200 38 e bk 300 3K K 3 3 306 2 ¢ 360 3 ok 2 e 3 ol 3 e 2k e 0K

King Mongkut's Institute of Technology
KMITL
The Communication Systems Analysis VERSION 1.01

Software for Communication System Analysis VERSION 1.01
Communications System are concerned with the transmittion
of the information from a source to a sink DIGITAL & ANALOG
communications systems. This program is require a persional
computer which has an VGA or higher display

FILENAME : CCAD.C

progammer : WEERASAK NAMVONG

Create : 25/Feb/ 1992

Update : 19/ may/ 1992

Purpose  : Prototype function for CCAD.EXE

Comment : This utility for Communications System Analysis

Copyright (c) 1993 King Mongkut's Institute of Tectmology Ladkrabang

o4 30 20 45 ok o ok ok ok 3k ¢ 3 e 34 3 98 o6 3k o ok e e S ke ok ke s afe ol ol ot ok ok 3 ke 3 ********ﬁ***tﬁ‘*‘**#“#**#tt/
main()
( .
opengraph();- /* initial graphics mode */
ccadtitle(); /* logo TITLE window program */
closegraph(); /* retm to text mode */
}

/**********************#***t*‘**<cndofcanlc>**$***#*#*‘*#**‘tt*‘*lt***‘*‘/
0 A

=



/*****'#**t****tl.*.#ll***tt****t*tt*t#*tl*l*t******‘*#‘t**t*#****t*l********

FILE NAME : ALLKEY.H

progammer : WEERASAK NAMVONG

Create : 25/Feb /1992

Update : 19/ may /1992

Purpose : Prototype function for CCAD.EXE

Comment . This utility for Communications System Analysis

Copyright (c) 1993 King Mongkut's Institute of Technology Ladkrabang

************‘****t*t******tt******tt*****t*****t*!**#*****t********t*******#/

#define BS 8
#define CR 13
#define AQ 16
#define AW 17
#define AE 18
#define AR 19
#define AT 20
#define AY 21
#define AU 22
#define Al 23
#define AO 24
#define AP 25
#define ESC 27
#define AA 30
#define AS 31
#define AD 32
#define 33
#idefine AG 34
#define AH i A
#define Al 36
#define AK 37
#define AL 38
#define AZ 44
#define AX 45
#define AC 46
#define AV 47
#define AB 48
#define AN 49
#define AM 50
#define Fl 59
#define F2 60
#define F3 61
#define F4 62
#define F5 63
#define F6 64
fidefine F7 65
fidefine F8 66
#define F9 67
#define F10 68
#define Home 71
#define UP 72
#define PgUp 73

#define LEFT 75



#define RIGHT 77

#define End 79
#define DOWN 80
#define PgDn 81
#define Ins 82
#define Del 83
#define SF1 84
#define SF2 85
#define SF3 86
#define SF4 87
#define SF5 88
#define SF6 89
#define SF7 90
#define SF8 91
#define SF9 92
#define SF10 93
#define CFl1 94
#define CF2 95
#define CF3 96
#define CF4 97
#define CF5 98
#defie CF6 99
#define CF7 100
#define CF8 101
#define CF9 102
#define CF10 103
#define AF1 104
fidefine AF2 105
f#define AF3 106
#define AF4 107 A,
#define AF5 108 ' - .
#define AF6 109
#define AF7 110
f#idefine AF8 111
#define AF9 112
#define AF10 113
int getkey();

/*##***#****#**#***#‘***t****(END OF A l LKEY H>*t**t******#**#‘**l‘**ﬁ*****‘/

0



/********ﬂ*#****************!t****tlttl******#t**##*********t#'*t*****#*#**‘**#

FILE NAME : GET.H

progammer : WEERASAK NAMVONG

Create : 25/ Feb/ 1992

Update : 19/ may /1992

Purpose  : Prototype function for CCAD.EXE

Comment : This utility for Communications System Analysis

Copyright (c) 1993 King Mongkut's Institute of Technology Ladkrabang

*t‘*t‘t**&**#*t&*##*******************‘**t#t*************‘*****t#t**#*ﬂt#***/

/* get.h - prototypes for get.c functions and common macros */

extern char *get_string(char *);
extem int get _int(char * int int);
extern double get_float(char *double,double);

/* MIN, MA3, ROUND macros */

#define MAX(ab) (((2) > (b)) ? (a) : (b))
#define MIN(2,b) (&) < (b)) ? (a) : (b))
#define ROUND(a) (((&) < 0) ? (int)((2)-0.5) : (int)((a}*+0.5))

/**********************x*****<END OF GE'I‘ H>************************#***/

g



/**#*‘ﬁ***‘t‘*#*ﬁ**#’***l**#t##**t‘t*t*tt.*tﬂ*l'#tt***l**l*l!**t*tttt**tt*#t*

FILENAME : DFTH

progammer : WEERASAK NAMVONG

Create 1 25/Feb /1992

Update : 19/ may/ 1992

Purpose : Prototype function for CCAD.EXE

Comment : This utility for Communications System Analysis

Copyright (¢) 1993 King Mongkut's Institute of Technology Ladkrabang

i***‘**tt********‘t#t*t*#*********l*#*****tt********##***#*******#****#****t/

/* dfth - function prototypes and structures for dft and fit functions */
/* COMPLEX STRUCTURE */

typedef struct {
float real, imag;
} COMPLEX;

/* function prototypes for dft and inverse dft functions */

extern void iR(COMPLEX *,int),

extern void ifff COMPLEX * int),

extern void dft(COMPLEX *,COMPLEX *,nt),
extemn void idft(COMPLEX *,COMPLEX *.int);
extern void rffi(float *, COMPLEX *.int);

extern void ham(COMPLEX * int),

extern void han(COMPLEX *,int);

extem void triang(COMPLEX * int);

extern void black(COMPLEX *,int), s,
extem void harnis(COMPLEX *,int),

extemn int log2(unsigned int),

0 RS o R o 0 3 3o e e o o S K
<END OF DFT.H> /

a



/**********‘**l*ﬂ*ﬁ*****#*****l**tt#‘#t*!#l#*#******l*l********lt*#********i*

FILE NAME : DISK.H

progammer : WEERASAK NAMVONG

Create : 25/Feb /1992

Update : 19/ may/ 1992

Purpose : Prototype function for CCAD.EXE

Comment : This utility for Communications Systermn Analysis

Copyright (¢) 1993 King Mongkut's Institute of Technology Ladkrabang

***#***#*****#*******#*****************##*********‘*******t*tt******tlttt#t*/

/* disk.h - function prototypes and structures for diskio.c functions */

/* DSP INFORMATION STRUCTURE FOR DSP DATA FILES */

typedef struct {
unsigned char type; /* data type 0-7 as defined below */
unsigned char element_size; /* size of each element *f
unsigned short int records; /* number of records */
unsigned short int rec_len; /* number of elements in each record */
char *name; /* pointer to file name */
FILE *fp, /* pointer to FILE structure */

} DSP_FILE;

/* defines for data type used in DSP data file header and structure */

#define UNSIGNED_CHAR
#define UNSIGNED INT
#define UNSIGNED_LONG
#define FLOAT ‘
#define SIGNED_CHAR
#define SIGNED_INT
#define SIGNED_LONG
#define DOUBLE

NN DLW O

/* function prototypes for DSP disk file functions */

extern DSP_FILE *open_read(char *);

extern DSP_FILE *open_write(char * int,int int),
extern void read_record(char *,DSP_FILE *);
extern void write_record(char *,DSP_FILE *),
extern void seek_record(int, DSP_FILE *);

extem float *read float_record(DSP_FILE *);
extern char *read_trailer(DSP_FILE *);

extern char *append_trailer(char *,DSP_FILE *),
extem int write_trailer(char *,DSP_FILE *);

/*********t****#******‘***t**<END OF DISKH>***It********#****##*#t******/

8]



/ut****‘t****************#***#l**t#*l*******ll‘#***l***&*.*“*‘***‘**#!******

FILE NAME : INITIAL.C

progammer : WEERASAK NAMVONG

Create : 25/Feb/ 1992

Update : 19/ may /1992

Purpose  : Prototype function for CCAD.EXE

Comment : This utility for Communications System Analysis

Copyright (¢) 1993 King Mongkut's Institute of Technology Ladkrabang

35 3k 2 2 e e ke 2k 34¢ 3k 3 ok sk ak 2k 3 o 2 sk sk 3 i ke ok 3k 3k 3k 2k 3 3 2k e 2k 3k 3 3K ke 2k 38 3 a0 350 3K 3K 2 3 3K K e I 30 3 o 3k 2 K 3K 38 ok 3k 31 3k e e e e ke k35 3k ok ok 3 o ok

Graphics Library for CCAD.C Its sofiwave for communication Systems
Analysis <- initial.¢ ->

a0 2k e je a2k 2k 2k ok 3¢ 3 3 2k 2k 3k ik 2 35 e 2k 2 ik e 3 3k 2k ¢ 2k o ke i ke 2k 2k e 2k e dlc ok s e e 20 2k 5 e lc e 3 o ke 2 3 3k 2k 3k 26 e 20 20 3k de 30 2k i 3 2k 2k 3 e 3c 2 3 ke ol ke ok

| bgiobj cga | bgiobyj trip | tlib graphics +cga +egavga |

| bgiobjegavga | bgioby litt | +herc +pc3270 +ibm8514 |

| bgiobj herc | bgiobjsans | +trip +htt +sans +goth |

| bgiobj att | bgiobjgoth | !

| bgiobj pc3270 | | }
_ | bgiobj ibm8514 | | |

*****************************************t***********t****#*************t‘**/

#include <graphics.h>

#include <stdlibh >

#include <stdioh >

#include <stdargh >

finclude <conioh >

#include <ctypeh >

#include <dos.h > N
#include <alloch > 1

#include <string.h >

int GraphDriver = DETECT, GraphMode, ErrorCode =0,
void Initialize()
{
initgraph(&GraphDriver, &GraphMode, " "), 3
ErrorCode = graphresult();

if(ErrorCode 1= grOk)
{
printf(" Graphics System Error: %s\n",
grapherrormsg(ErrorCode));
exit(1);
)
}
void RegisterDriverF()
{

iflregisterfarbgidriver(CGA_driver far )<0) exit(1);
if{registerfarbgidriver(EGAVGA _driver_far )<0)  exit(1);
if(registerfarbgidriver(Herc_driver_far )<0) exit(l),
if{registerfarbgidriver(ATT driver far )<0) exit(1);
iflregisterfarbgidriver(PC3270_driver_far ) <0) exit(1);
iffregisterfarbgidriverBM8514_driver_far ) < 0) exit(l),



}

void RegisterFontF()

{
iflregisterfarbgifont(triplex_font_far ) < 0) exit(1);
if{registerfarbgifont(small_font far )<0) exit(l);
if{registerfarbgifont(sansserif_font_far }<0) exit(1),
if{registerfarbgifont(gothic_font far )< 0) exit(l);

)

void opengraph()

{
RegisterDriverF();
RegisterFontF();
Initialize();

)

void Pause()
if(kbhit) getchQ,

x getch();

}

void speaker(int fint t)
sound(f);
delay(t),
nosound();

}

void bbx0(int sx,int sy.int ex.int ey,int ¢_tlint ¢_br,int ¢_mid)

{
setfillstyle(1,c_mid),
bar(sx,sy.ex.ey);
setfillstyle(1,c_tD);
bar(sx,sy,sx,ey);
bar(sx,sy,ex.sy); . Py
setfillstyle(l,c_br),
bar(sx,ey,ex.ey);
bar(=x.sv.ex,ey);
setcolor(0);

}

void bbx1(int sx,int sy,int ex,int ey,int ¢_tlint ¢_br,int ¢_mid)
{

setfillstyle(l,c_mid);

bar(sx,sy,ex.ey),

setfillstyle(l,c_tl);

bar(sx,sy,sx+1,ey);

‘ bar(sx,sy,ex,sy+1);
setfillstyle(l,c_br);
baI(SX+ 1 Y- 1 ,ex,ey),
bar(ex-1,5y+1,ex.ey);
setcolor(0);



}

void bbx(int sx,int sy,int ex,int ey,int ¢_tLint ¢_br,int ¢_mid)

{
setfillstyle(l,c_mid);

bar(sx,sy,exey);
setfillstyle(l,c_tl);
bar(sx,sy,sx+2,ey);
bar(sx,sy,ex,sy+2);
setfillstyle(1,¢_br);
bar(sx+2,ey-2,ex.ey),
bar(ex-2,5y+2,ex.ey);
setcolor(0);

}

void bbxtri(int sx.int sy)

{
intn;
bbx1(sx,sy,sx+16,sy+15,15,8,7),
for(n=0;n<=4;m++) {

bbx0(sx+8-n,sy+2-+1,5x+8+n,sy+2+1,0,0,0);
bbx0(sx+8-n,sy+12-n,sx+8+n,sy+12-n,0,0,0);
}

}

void bbxtri(int sx,int sy)

{
intn;
bbx0(sx,sy,sx+16,5y+15,8,15,14),
for(n=0;n<=4;n++) {

bbx0(sx+8-n,sy+2+n,sx+8+n,sy+2+n,0,0,0);
bbx0(sx+8-n,sy+12-n,sx+8+n,sy+12-n,0,0,0);
}

}

void bbxesc(int sx.int sy)

{ ")
bbx1(sx,sy,sx+16,5y+15,15,8,7);
bbx1(sx+4,sy+6,sx+12,5y+8,0,0,0);

)

void bbxesci(int sx.int sy)

{

bbx0(sx,sy,sx+16,sy+15,8,15,14);
s bbx1(sx+4,5y+6,5%+12,5y+8,0,0,0);
}

upkey(int sx, int sy)
{
ntn;
bbx1(sx,sy,sx+16,sy+15,15,8,7);
sx=1, sy-=l,
for(n=0;n<=4;n++) {
bbx0(sx+8-n,sy+5+n,sx+8+n,sy+5+n,0,0,0);



}
downkey(int sx, int sy)
{
mtn;
bbx1(sx,sy,sx+16,sy+15,15,8,7);
sx=1;, sy-=l;
for(n=0;n<=4;n++) {
bbx0(sx+8-n,sy+10-n,sx+8+n,sy+10-n,0,0,0);
}
)
leftkey(int sx, int sy)
{
ntn;
bbx1(sx,sy,sx+16,sy+15,15,8,7);
sx=1, sy-=l;
for(n=0;n<=4;n++) {
bbx0(sx+5+n,sy+8-n,sx+5+n,sy+8+n,0,0,0);
‘ }
}
rightkey(int sx, int sy)
{
intn;
bbx1(sx,sy,sx+16,5y+15,15,8,7);
sx=1; sy-=l;
for(n=0;n<=4;n++) (
bbx0(sx+11-n,sy+8-n,sx+11-n,sy+8+n,0,0,0);
}
)
upkeyi(int sx, int sy)
{
intm
bbxi(sx,sy,sx+16,sy+15,8,15,14);
for(n=0;n<=4;nr++) {
bbx0(sx+8-n,sy+5+1,sx+8+n,5y+5+1,4,4,4);
)
}
downkeyi(int sx, int sy)
{
intn;
bbx1(sx,sy,sx+16,5y+15,8,15,14);
for(n=0;n<=4;n++) {
bbx0(sx+8-n,sy+10-n,sx+8+n,sy+10-n,4,4,4);
)
}
leftkeyi(int sx, int sy)

{



int n;

bbx1(sx,sy,sx+16,sy+15,8,15,14);

for(n=0;n<=4;n++) {
bbx0(sx+5+n,sy+8-n,sx+5+n,5y+8+n,4,4,4);

}

}

rightkeyi(int sx, int sy)

{
intn;
bbx1(sx,sy,sx+16,sy+15,8,15,14),
for(n=0;n<=4;n++) {

bbx0(sx+11-n,sy+8-n,sx+11-n,sy+8+n,4,4,4),

}

}

writetext(int sx,int sy,int color,char font.int direct,
int size,char *text)

{
settextstyle(font,direct size);
setcolor(color);
outtextxy(sx,sy,text),

}

writetextxy(int xloc, int yloc, int color, char font, int direct,
int size, char *fint, ...)
{

va_list argptr;

char str{140];

struct textsettingstype textinfo,
va_start(argptr, format);
vsprintf{str, fmt, argptr);
gettextsettings(&textinfo);
settextstyle(font,direct,size);
setcolor(color);
outtextxy(xloc, yloc, str);
va_end(argptr),

10

}

void special(int f)
{
intn;
forth=1;n<=t;n++) {
sound(random(3000));
sound(random(5000));
sound(random(1000));
}

nosound();

}

/********#****#*****‘*#*tt**<md Oflmhal i>**l!‘**lt#"t##*****#**.***ttl*/

0o



/********#***********l*#‘*******t*##**tt****l#t*l*****#*t*l*#*t*#**‘**tl*ﬁ*tt

FILE NAME : thai.c

progammer : WEERASAK NAMVONG

Create : 25/Feb /1992

Update : 19/may /1992

Purpose  : Prototype function for CCAD.EXE

Comment : This utility for Communications System Analysis

Copyright (c) 1993 King Mongkut's Institute of Technology Ladkrabang

!****t****‘#****‘*l***t******#t*‘****#*********l#*****#****‘****tl*#*#‘*****/

#include <stdio.h>
#include <stdarg h>
#include <stdlib.h>
#include <dos.h>
#include <conio.h>
#include <graphics h>
#include <ctype.h>

void fontthai(void);
jnt byte_font[5120];

Fl(int x,int y.int e,int color)

{
int a[9] = { 128,64,32,16,8,4,2,1,0};
int m=0,4k, n;

while( m < 20) -
{
k=m+e*20;
ForG=0;i<=T;i+-+) .
{ ~
n=(a[i] & byte_font[k] );
if(n 1=0)
{
putpixel(x+1y+m,color);
}
)
m+;
}
)
F2(int x,int y,int e,int color)
{

int a[9]={128,64,32,16,8,4,2,1,0};
int m=0,ikn;
while(m < 20)
{
k=m+ e*20,
fori = 0;i <=7, 1H+)
{

n=(a[i] & byte_font[k] );

ifln 1=0)

{
putpixel(x+2*i-1,y+m,color);
putpixel(x+2*1,y+m,color);



o

m++;
Y
S
)
F3(int x,int y,int e,int color)
{
int a[9]={ 128,64,32,16,8,4,2,1,0 };
int m=0,1k n;
while(m < 20)
{
k=m+e*20;
forG=0;i<=T7,1++)
{
n = (afi] & byte_font[k]);
ifin i=0)
{
putpixel(x+3*i-2,y+2*m,color);
putpixel(x+3*i-1,y+2*m,color);
putpixel(x+3*,y+2*m,color);
putpixel(x+3*i+1,y+2*m,color);
putpixel(x+3*i+2,y+2*m,color);
putpixel(x+3*i-2,y+2*m-+1,color),
putpixel(x+3*i-1,y+2*mr+1,color);
putpixel(x+3*i,y+2*m+1,color);
putpixel(x-+3*i+1,y+2*m+1 color),
putpixel(x+3*i+2,y+2*m+1,color),
}
}
m++;
}
}
void fontthai(void)
{
FILE *infile;
int pos=0;
int ch;

infile = fopen("CCAD.OVL","rb"),

if (linfile)
{
writetext(20,20,4,0,0,2,"Can't Open file CCAD.OVL");,
sleep(1);
closegraph();
exit(1);
)
rewind(infile),

while (pos++ <=5120)

ch = getc(infile),
byte_font{pos] = ch;



fcloseall();

}
writethai(int sx,int sy,int color,int size,char *text)
{
nt ijk;
i=j=0
while(text[i] !="\0"
{
k = text|i}+256;
iftk > 256)
k = toascii(text[i]);
ifi(k=209)]|k>=211 && k<=219)||(k>=231 && k<=238))
{
=3
. )
else
{
=10
}
switch(size) {
case 1 : F1(sx+j,syk,color); break;
case 2 : F2(sx+2%j,sy,k color); break;
case 3 : F3(sx+3%j,syk,color);, break;
)
r++;
3
}

/**************#****************<end Ofﬂ'lal c>**************#***t**********/

0 a

-



/***t*#‘#*‘**‘****#ttl**##*t*t*i*#**'**#*t*t****t***t***ttt*i**tk#****#t*****

FILE NAME : SONG.C

progammer : WEERASAK NAMVONG

Create : 25/Feb/ 1992

Update 1 19/ may/ 1992

Purpose  : Prototype function for CCAD.EXE

Comment : This utility for Communications System Analysis

Copyright (c) 1993 King Mongkut's Institute of Technology Ladkrabang

*Rll‘********t****ﬁ####*#*****t***t**#**#*****&**‘**‘**&**#t*ﬁt*t‘&*****#*l‘/

#include "DOS.H"
#define C 262
#define D 294
#define E 330
#defme F 350
#define G 392
#define A 440
#define B 467
#define CH 524
#define DH 588
* #define EH 660
#define FH 700

#defne GH 785

#define AH 880

#define BH 934

#define REST 25000
#define QQE 9375
#define Q 375

#define EN 187.5
#define ES 287.25
#define S 93.75
#define EP 187.5
#define QP 375

#define BLANK S
#define MAXNOTE 109
#define speed 0.866

void kmitsong(void);
void kmitsong(void)
{

int i=0;
int melodyf{] = {
A,DH,CH,A,G,F.D,GF,D,C,A,DH,CH,G,A,DH,CH,FH,DH,A,.CH,F,G,AG,
CA,GF,D,CF,G,A,G,A,CH,G,A,G,A,DH,CH,A, REST,A,G.DF,
B,CH,B,CH,REST,CH,REST, ,DH,CH,B,CH,A,G,F,REST,G,REST,G,REST,G,C,G,CH,A,G,E,D,E,G,E,D,C
REST,
A,DH,CH,A,G,F,D,GF,D,C,A,.DH,CH,G,A,DH,CH,FH,DH,A,CH,A,G,D,F
IR
int del[] = {
EN.EN,QQE,EN,EN,EN,EN.EN,EN,EN,Q.EN,EN,ES,S,EN,EN,EN,EN,EN,EN,EN,EN,EN,EN,Q,
EN.EN,QQE.EN.EN,EN,ES,S.ES,S,Q,EN,EN,ES,S,EN,EN,EN,S, BLANK,S,EN,EN,QQE,
ES,8,EN,Q,20,Q,EP.ES,S EN.EN,EN,EN,EN,EP,S,BLANK,S,BLANK,EN,EN,EN,EN,EN,EN,ES,S,EN,EM
-EN,EN,Q,QP,
EN,EN.QQE,EN,EN,EN.EN.EN,EN,EN,Q,EN,EN,ES,S,EN,EN,EN,EN.EN,EN,EN,EN,EN,EN,QQE



while(!bioskey(1)){
sound(melody[i]};
delay(delfi}*speed);
ifi < MAXNOTE) i++;
if(i = MAXNOTE){
nosound();
i=0;
}

}

nosound();
bioskey(0);

e 3 ok s 3k 3k 3 3K 2k 3 2 ke ajc ok 3¢ 3 3 e s ok ok abe e ke 2 e ok e 3k ke e ok ok ajc 23 e 3k e 3k 2 38 3 3k 3 2 3 2 3¢ 2k 3k 3k 3k 3k 2 3k 3k 3k 3k 3K K
/ <END OF SONG.C> /

o



/*tt#*********tlk***#tU*#**#**‘*t******l**'*#‘**‘**‘#**t‘#***‘**'liﬁt*#**‘#l*

FILE NAME : title.c

progammer : WEERASAK NAMVONG

Create : 25/Feb/ 1992

Update : 19/ may/ 1992

Purpose  : Prototype function for CCAD.EXE

Comment : This utility for Communications System Analysis

Copyright (¢) 1993 King Mongkut's Institute of Technology Ladkrabang

*t#‘*ﬁ*t****##*‘*t#t*****t*********t***t#**tt**l#!******‘***ﬁ#*.*‘***#***#‘t/

#include <stdlib.h>

»

char  *welcome[37] = {
"Wll,"e"’llln,”cu’"o","m"’”e"’" ","t"’"o"," ","A"’Ilnll’"a","l","y"’
"S","l","S"," ",HS"’ny”,"s","tn,"e","m"," ",”P" ,"rll,”oll’"g","rﬂ,

"aﬂ’llm"’" ! n’n ! n’n ! ]

char  *kanit[2] = (*-HH_Hi__robboge i),
char  *hotel[6] = {"H-+"1 M- +fi-",

",

B

char  *kisdakom(2] = { "--g-+-_i-l-+" "+ _-i+" };
char  *project{2] = { "a-++_BiH+ I+ fitee_+-llt ",
"SOFTWARE FOR COMMUNICATION SYSTEM ANALYSIS"

char  *engineering[] = ("fil-H-+i++-+-1+_");
int posx=50, posy=460, count;

void ccadtitle(void) *

{
mtx1,x2; -~
fontthai();

bbx0(0,0,639,479,11,11,9);
bbxesc(5,5), bbxtri(618,5);
bbx1(50,25,590,170,15,8,7);
writethai(226,51,8,2 kmit]1]),
writethai(225,50,14,2,kmit{1]);
writethai(70,30,12,2 kmit{0]);
bbx0(200,80,440,160,15,0,3),
writetext(264,35,8,1,0,20,"c");
settextstyle(1,0,20),
setcolor(4);

for(x1l = 265;x1 <= 285x1++)

{

outtextxy(x1, 35, "¢");
}
settextstyle(1,0,3);
setcolor(12);
speaker(800,10);
for(x2=328;x2>=325;x2--)

{
outtextxy(x2,109, "CAD"),
}



writetext(349,136,0,2,0,4,"R");

writetext(348,136,14,2,0,4,"R");

setcolor(8);

circle(350,141,5);

setcolor(14);

circle(350,141,6);

settextstyle(4,0,5);

setcolor(10);

bbx1(260,380,370,440,15,8,3),

writetext(286,403,0,0,0,2,"V1.0"),

writetext(285,403,6,0,0,2,"V1.0"),

settextstyle(4,0,5);

setcolor(13);

outtextxy(20,300, "Communications System Analysis"),

outtextxy(180, 250, " Software for ");

kmitsong();

bbx0(260,380,370,440,8,15,14);

writetext(286,403,0,0,0,2,"V1.0");

writetext(285,403,3,0,0,2,"V1.0");

for(count = 0; count <= 36; count++) {

writetext(posx-+15*count,posy-6,random(15),0,0,2,welcome{count]);
speaker(950,50);
writetext(posx+15*count,posy-6,11,0,0,2,welcome{count]);

)
bbxesci(s,5); bbxtrii(618,5);
for(count=1;count <= 3;count++) {

speaker(1000,90);
speaker(500,100);
}
bbxesc(5,5); bbxtri(618,5); 4

bbx1(260,380,370,440,15,8,3);

writetext(286,403,0,0,0,2,"V1.0™);

writetext(285,403,6,0,0,2,"V1.0");

delay(100),
/******#t*****##t**#**##*********<p2>****#**#*******************.***********/

bbx0(0,0,639,479,11,11,3);

bbxesc(5,5); bbxtri(618,5);

bbx1(50,5,590,150,15,8,7);

bbx1(50,400,590,470,15,8,7);

writethai(71,411,0,2 kmit{0]);

writethai(226,436,0,2 kmitf1]);

writethai(70,410,12,2 kmit{0]);

writethai(225,435,12,2 kmit{1]);

bbx0(200,110,440,140,15,0,6);

bbx0(150,170,490,240,8,15,0);

writethai(165,175,14,1, hotel[0]);

writethai(250,175,14, 1 hotel[1]);

writethai(165,195,14, 1 hotel[2]);

writethai(251,195,14,1,hotel{3]);

writethai(165,215,14,1,hotel[4]);

writethai(251,215,14,1 hotel[5]);

writetext(390,175,14,4,0,1,"34131171");

writetext(390,195,14,4,0,1,"34131172");

writetext(390,215,14,4,0,1,"34131173");



)

/#******t*lt*******************##<end Ofﬁﬂe c>****t**#************t*ll****/

O

writetext(68,78,4,1,0,2,project{1]);
writethai(65,37,11,2,project[0]);
writethai(233,114,14,1 engineering[0});
bbx1(150,260,490,290,14,8,2),
writethai(188,263,0,1 kisdakomn([0]);
writethai(355,263,0,1 kisdakorn{1]);
bbxesci(5,5);  bbxtrii(618,5);
sleep(1),

speaker(1000,90);

bbxesc(5,5), bbxtri(618,5);
Select();

- -



/*#t*“*“‘******#*****t**l#l#‘*‘*#‘.****l*‘t#t#*‘**l*#i*!t*******tt*#t**#*!k

FILE NAME : SELECT.C

progammer : WEERASAK NAMVONG

Create : 25/Feb /1992

Update : 19/may/ 1992

Purpose  : Prototype function for CCAD.EXE

Comment : This utility for Communications System Analysis

Copyright (c) 1993 King Mongkut's Institute of Technology Ladkrabang
i******##**.**##*##**‘t*#***#*#*#*ﬁ*********‘**###******t*t****tt**#**ﬁ*****/
#include <graphics.h >

#include <stdiibh >

#include <stdioh >

#include <stdargh >

#include <comioh >

#include <ctypeh >

#include <dosh >

char  *sec[3]={
"TUTOR", "ANALYSIS", " EXIT"
3

char  *infor[3] = {
"COMMUNICATION TUTORIAL",
"communication analysis”,

"EXIT to DOS"
IR
int  mation[3]={
70,70,240
Y 3
mnt barsec[3] = {
145,215,285
%
it barX[3]={
280,256,274
Y;
int funC[2] = {
514, 600
IR
int funR[6] = {
20, 80, 140, 200, 260, 320
%
int  funX[6]={
542,542,542,542,542,542
I
int funY[6] = {
38,98,158,218,278,338



int blockY[9] = {
20,60,100,140,180,220,260,300,340
|
mnt blockX[8] = {
10,70,130,190,250,310,370,430
5
mnt sx1=245, ex1=388;
int begin, start;
void Select()
{
int key;
backg(;

bbx(sx1-3,barsec[0}-11,ex1+3,barsec[2]+75,7,7,7);
bbxesc(s,S); bbxtri(618,5),
bbx(sx1,barsec[0],ex1,barsec[0]+60,15.8,4);
bbx(sx1,barsec[1],ex1,barsec[1]+60,15,8,3),
bbx(sx1,barsec[2],ex1,barsec[2}+60,15,8,3);
bbx1(50,440,590,470,8,15,3);
writetext(barX[0],barsec[0}+23,3,0,0,2,sec[0]);
writetext(barX[1],barsec[1]+23,6,0,0,2,sec[1]);
writetext(barX[2],barsec[2]+23,6,0,0,2,sec[2]);
writetext(mation[0},448,14,0,0,2,infor{0]);
begin=0;

do{
moveto(640,480);
key = getch(Q),
iffkey=0) {
key=getch();
ifi(key=72) || (key=80)) {
check(key);
}
}
iftkey == 27) {
bbxesci(s,5); bbxtni(618,5);
delay(500);
ccadtitle(),
break;
}
else {
iftkey=13) {
bbxtrii(618,5);

bbx1(sx1,barsec[begin],ex1,barsec[begin}+60,8,15,14);
writetext(barX[begin},barsec[begin}+23,3,0,0,2,

secbegin]);
bbx1(50,440,590,470,8,15,3),

wiitetext(mation[begin],448,14,0,0,2.infor[begin]);

delay(200),
switch(begin) {
case 0: tutor(); break;



case ] : analysis(); break;

case 2: closegraph(); exit(1);

break;
)
}
)
} while((key |=13));
setcolor(15);
)
backg(
{
int i I
bbx0(0,0,639,479,13,13,7);
bbxesci(s,5); bbxtrii(618,5);
for(=1;i<=7i++) {
for(=13j<=13;++) (
ic(3*45-9,i* 58-38 random(2)+7);
}
}
}
/* checking key when the button is pressed */
int checkgint key)
{
iftkey==72) {
speaker(1000,10);

)

bbx(sx1,barsec[begin],ex1,barsec[begin}+60,15,8,3);
writetext(barX[begin],barsec[begin}+23,6,0,0,2,sec[begin]);
begin = (begin=0)7?2: begin - 1,
bbx(sx1,barsec[begin],ex1,barsec[begin]+60,15,8,4);
writetext(barX[begin], barsec[begin]+23,3,0,0,2,sec[begin]);
bbx1(50,440,590,470,8,15,3),
writetext(mation[begin),448,14,0,0,2 infor{begin]),

}

iftkey=80) {

speaker(1000,10);
bbx(sx1,barsec[begin],ex1,barsec[begin]+60,15,8,3);
writetext(barX[begin],barsec[begin]+23,6,0,0,2,sec[begin]);
begin = (begin=2)? 0 begin + 1;
bbx(sx1,barsec[begin],ex1, barsec{begin}+60,15,8,4);
writetext(barX[begin],barsec[begin}+23,3,0,0,2,sec[begin]);
bbx1(50,440,590,470,8,15,3);
writetext(mation[begin],448,14,0,0,2.infor{begin]);

)

ic(int x,int y,int color)
{

intn;
bbx1(x,y,x+20,y+45,15,0,color);
bbx1(x+7,yx+13,y+1,7,15,7);



bbx1(x+8,y,x+12,y+2,7,15,7);
bbx1(x+8,yx+12,y+3,7,15,7);
bbx1(x+9,yx+11,y+4,7,15,7);
bbx1(x+9,y,x+11,y+5,7,15,7);
writetext(x+8,y+10,0,2,1,1,"74L.S04");
for(n=1;n<=T;n++) {
bbx1(x-1,y+(6*n-3),x+1,y+6*n,15.8,7),
bbx0(x+19,y+(6*n-3) x+21,y+6*n,15,8,7);
} :

/****#****#####********#***#**(md ofse]ectc>**¢****¥‘******t*##**‘*t**t**/

0



/*t*#*******t*******#**********#tlt**##**********lﬁ***!*#****#**t**#*‘*‘*#*l***

FILE NAME : TUTOR.C

progammer : WEERASAK NAMVONG

Create : 25/ Feb /1992

Update : 19/ may/ 1992

Purpose  : Prototype function for CCAD.EXE

Comment : This utility for Communications Systemn Analysis

Copymght (¢) 1993 King Mongkut's Institute of Technology Ladkrabang
***#**#**#t**t**l***ﬁ***************&***#t***#.**t#***t*l**#t##*t##t********/
#include <graphics.h>
#include <stdlib.h>
#include <stdio.h>
#include <string.h>
#include <process.h>
#include <math.h>
#include "dft h"
#include "geth"
#include "disk.h"
#include "allkey.h"

void tutor(void);
void calwave(void);

char *com [8] = {"Fl H,"Fz "’"FB ll,"F4II’HF5"’"F6","F‘7" } ;
char  *mand[8] = {

"-WAVE" "-TCF""-FCT","-AM","-FM","-PLOT","-RETURN"
I

Chaf *key[zol = {nn,n/n,nlr",n_n,n7n,n81:,119"’11_’_"’"4",»5"’

NN NN YN DN NN BN AN N H B NE
6’ ,1’2,3’ ,0,',",

)5

int status;
void tutor(void)
{

setviewport(0,0,getmaxx(),getmaxy(),0);
bbx0(0,0,639,479,7,7,7);
bbx0(0,0,639,33,9,9,9);
bbx0(0,0,34,479,1,1,1);
bbx0(605,0,639,479,1,1,1);
bbx0(0,464,639,479,9,9,9);
bbxesc(1,1); bbxesc(623,1);
bbxtri(17,1), bbxtri(606,1);
press();

bbx0(35,33,604,463,15,15,7),
writetext(60,13,4,0,0,1,com[0]);
writetextxy(75,13,11,0,0,1,mand{0]),
writetext(140,13,4,0,0,1,com[1]);
writetextxy(155,13,11,0,0,1,mand[1]);
writetext(215,13,4,0,0,1,com[2]);
writetextxy(230,13,11,0,0,1,mand[2]);
writstext(285,13,4,0,0,1,com[3]);
writetextxy(300,13,11,0,0,1,mand[3]);
writetext(350,13,4,0,0,1,com{4));



writetextxy(365,13,11,0,0,1, mand[4]);
writetext(420,13,4,0,0,1,com[5]);
writetextxy(435,13,11,0,0,1,mand[5]);
writetext(500,13,4,0,0,1,com[6]);
writetextxy(515,13,11,0,0,1,mand[6]);
writetext(260,469,11,0,0,1,"Alt-X to Exit"),
while(Ibioskey(1)) {

switch(getkey() {

case Fl: cwave(), break;
case F2: tcf(), break;
case F3: fet(); break;
case F4: amo(); break;
case F5: fimo(); break;
case F6: print(); break;
case F7: ret(); break;

case CR: help0(; break;
case ESC: Select(); break;
case AX: closegraph(); exit(1);

‘ default : help2(); break;
}

}
bioskey(0);
analysis();

}

cwave()

{
writetext(60,13,12,0,0,1,com[0]);
press1(); delay(90),
writetext(60,13,4,0,0,1,com[0]);
pressQ);
calwave();

}

tef))

{
writetext(140,13,12,0,0,1,com[1]);
press1(); delay(90);
writetext(140,13,4,0,0,1,com([1]);
press();

}

fet)

{
writetext(215,13,12,0,0,1,com[2]);
pressi(); delay(90);
writetext(215,13,4,0,0,1,com[2]);
pressQ;

}

amo()

{

writetext(285,13,12,0,0,1,com[3]);
pressl1(); delay(90);



writetext(285,13,4,0,0,1,com[3]);
pressQ);
ammod();

fmo()

{
writetext(350,13,12,0,0,1,com{4]);
press1(); delay(90);
writetext(350,13,4,0,0,1,com[5]);
pressQ;
fmmod();

}

print()

{
writetext(420,13,12,0,0,1,com[5]);
press1(); delay(90);
writetext(420,13,4,0,0,1,com[5]);
press();
plot(;
tutor();

}

ret)

{
writetext(500,13,12,0,0,1,com([6]);
press1(); delay(90);
Select();

} .

void calwave(void)

{

char  *equation[9] = {"_I(t) = sine wave", "_2(t) = cos wave”,

"_3(t) = square wave", "_4(t) = triangle wave",

"_5(t) = saw wave", "_6(ty=half circle wave",
"_7(t)= pulse wave", "_8(t) = gaussian wave",
(] mn } .,
int X, ¥, keys;
window31(40,20);

writetext(230,4,14,2,0,4," Application Windows MKWAVE");

bbx(40,250,162,455,15,8,7);
bbx0(50,265,150,290,8,15,14);
for(y =1,y <=5; y++) {
for(x=1;x<=4; x++) {
bbx1(25*x+30,25%y+300,25%x+50,25%y+320,15,8.7);
writetext(25*x+37,25%y+307,0,0,0,1 key[(y-1)*4+x-1]);
}
}
writetext(52,295,8,2,0,2,"FX-5000F");
bbx1(55,425,100,445,15,8,7);
bbx1(130,350,150,395,15,8,7);
bbx1(130,400,150,445,15,8,7);



writetext(137,370,0,0,0,1 key[7]);
writetext(65,432,0,0,0,1,key[16]);
writetext(62,332,0,2,0,1,"NUM");
writetext(135,410,0,2,1,3, "ENTER"),
writethai(100,30,14,2," 4+l — .+");
writetext( 104,130,0,2,0,8,"FX-5000F"),
bbx1(100,70,500,120,8,15,14);
writetext(120,90,3,0,0,2,equation{0]);
wn'tetext(60,275,3,2,0,2,equaﬁon[0]);

status = Q;
do{
moveto(640,480);
keys = getch();,
iftkeys==0) {
keys=getch();
ifi(keys=T72) || (keys=80)) {
iftkeys==72) {
speaker(1000,10);
status = (status ==0) ? 8 : status - 1;
bbx0(52,267,148,288,14,14,14);
bbx1(105,75,495,115,14,14,14);
writetext(l 20,90,3,0,0,2,equation[status]),
writetext(60,275,3,2,0,2,equaﬁon[status]);
)
ifkeys=80) {
speaker(1000,10);
status = (status =8) ? 0 : status + I
bbx0(52,267,148,288,14,14,14);
bbx1(105,75,495,115,14,14,14);
writetext(120,90,3,0,0,2,equation[status]);
Wxitetext(60,275,3,2,0,2,equaﬁon[status]);
}
}
}
iftkeys == 27) {
tutor();
break;
}
else {
iftkeys==13) {

switch(status) {
case 0: si(); break;
case 1: co();  break
case 2: sq(); break;

case 3: tr(); break;
case 4: sa);  break;
case 5: ha();  break;

case 6: pu(); break;
case 7: gu();  break;
case 8: tutor(); break;
}



} while((keys = 13));
setcolor(15);

tutor();

1
J

/***********t*t*t*#**t**#****l*<md oftutor c>*¥#**t***.#t**t*t#*****t**t*t/

o



/‘****‘***#*******ﬁ‘*****##*****t*t*ttt***tt*t****ﬁ**t#*t#*l**#*#*l***l*##*l#

FILE NAME : demo.c

progammer : WEERASAK NAMVONG

Create : 25/ Feb/ 1992

Update : 19/may /1992

Purpose : Prototype function for CCAD.EXE

Comment : This utility for Communications System Analysis

Copyright (c) 1993 King Mongkut's Institute of Technology Ladkrabang
**************t***#*****t********#t**tt*&t**tt***t**Rt***#**t*i**#ﬁ*********/
#include <graphics.h>

#include <alloc.h>

#include <conio.h>

#include <stdio.h>

#include <stdlib.h>

#include <stdargh>

#include <math.h>

#include "allkey.h"

void  pauses(void),

void  window31(int x, int y),;

void  *Readlmage(char *filename);
void tutor(void);

void  calwave(void),

clm *com[’]] = ("Fl "’"F2"’"F3II,HF4","F5"”1F6"};

char  *mand[7]= {
"WAVE","FREQ","TRAN","AMOD","FMOD","EXIT"

5

dm ‘key[zo] —_ {"W "/" okt !l_" "7" "8" "9” "+" "4" "5" .
"6”,"","1","2","3","","0","II,II'","" 9

b

int status;

void tutor(void)

viewdemo(),

botton(90,5,150,25);
botton(170,5,230,25);
botton(250,5,310,25);
botton(330,5,390,25);
botton(410,5,470,25);
botton(490,5,550,25);
writetext(96,12,4,0,0,1,com[0]);
writetext(114,12,1,0,0,1,mand[0]);
writetext(176,12,4,0,0,1,com[1]);
writetext(194,12,1,0,0,1,mand[1]);
writetext(256,12,4,0,0,1,com[2]);
writetext(274,12,1,0,0,1,mand[2]);
writetext(336,12,4,0,0,1,com[3]);
writetext(354,12,1,0,0,1, mand[3]);
writetext(416,12,4,0,0,1,com[4]);
writetext(434,12,1,0,0,1,mand[4]);
writetext(496,12,4,0,0,1,com[5]);



writetext(514,12,1,0,0,1,mand[5]);
bbx1(150,150,490,370,15,8,7);

writetext(290,180,9,4,0,2,"DEMO");
writetext(165,220,3,1,0,1,"COMMUNICATION SYSTEM ANALYSIS");
writetext(210.280,3,2,0,4,"KING MONGKUT'S INSTITUTE OF TECHNOLOGY");
writetext(290,300,11,2,0,4,"LADKRABANG");

while(tbioskey(1)) {
switch(getkey()) {
case F1: cwave(); break;
case F2: freqsQ; break;
case F3: trans(); break;

case F4: ammods();, break;
case F5: fmmods(); break;
case F6: ret(), break;
case CR: kmitsong();  break;
case ESC: ret(); break;
case AX: closegraph(); exit(1);
default : break;
}

)

bioskey(0);

analysis();
}

viewdemo()
{ “
setviewport(0,0,getmaxx(),getmaxy(),0);
bbx1(0,0,getmaxx(),getmaxy(),0.0,0);
bbx1(20,0,620,getmaxy(),11,8,3);
setcolor(0);

line(30,10,610,10);

line(30,10,30,30);

line(610,10,610,30);

1ine(20,30,620,30);

1ine(20,450,620,450);

setcolor(l1);

Line(31,11,609,11);

Ine(31,11,31,30);

line(609,11,609,30);

line(21,31,619,31),

line(21,451,619,451);
bbx1(31,31,610,470,8,11,8);

}

botton(int sx,int sy,int ex.int ey)

{
setfillstyle(1,3);
bar(sx,sy,ex.ey);
setfillstyle(1,11);
bar(sx,sy,sx+1,ey);
bar(sx,sy,ex,sy+1),
setfillstyle(1,8);
bar(sx+1,ey-1,ex.ey);
bar(ex-1,5y+1,ex.ey);



setcolor(0);
rectangle(sx-1,sy-1,ex+1,ey+1);
}

bottonl(int sxint sy,int ex,int ey)
{
setfillstyle(1,7),
bar(sx,sy.ex,ey);
setfillstyle(1,8);
bar(sx,sy,sx+L,ey);
bar(sx,sy,ex,sy+1);
se de(1,11);
bar(sx+1,ey-1,ex,ey);
bar(ex-1,5y+1,ex.ey);
setcolor(0);
rectangle(sx-1,sy-1,ex+1,ey+1);

}

cwave()

{
botton1(90,5,150,25);
writetext(96,13,12,0,0,1,com([0]);
writetext(114,13,9,0,0,1,mand[0]);
delay(200);
botton(90,5,150,25);
writetext(96,12,4,0,0,1,com[0]);
writetext(114,12,1,0,0,1,mand([0]);
calwave();

}

freqs(

{
botton!(170,5,230,25),
writetext(176,13,12,0,0,1,com[1]);
writetext(194,13,9,0,0,1,mand[1]);
delay(100);
botton(170,5,230,25);
writetext(176,12,4,0,0,1,com[1]);
writetext(194,12,1,0,0,1,mand(1]);
freqsdemo();

}

trans()

({
botton1(250,5,310,25);

writetext(256,13,12,0,0,1,com[2]);
writetext(274,13,9,0,0,1,mand[2]);
delay(100),

botton(250,5,310,25);
wiitetext(256,12,4,0,0,1,com[2]);
writetext(274,12,1,0,0,1,mand[2]),



ammods()

{

}

botton1(330,5,390,25);
writetext(336,13,12,0,0,1,com(3]);
writetext(354,13,9,0,0,1,mand{3]),
delay(100),

botton(330,5,390,25);
writetext(336,12,4,0,0,1,com[3]);
writetext(354,12,1,0,0,1,mand[3]);

fmmods()

{

ret()

)

botton1(410,5,470,25),
writetext(416,13,12,0,0,1,com[4]),
writetext(434,13,9,0,0,1,mand{4]);
delay(100);

botton(410,5,470,25),
writetext(416,12,4,0,0,1,com[4]),
writetext(434,12,1,0,0,1,mand[4]);

botton1(490,5,550,25);
writetext(496,13,12,0,0,1,com([5});
writetext(514,13,9,0,0,1,mand[5));
delay(100);

botton(490,5,550,25);
writetext(496,12,4,0,0,1,com[S]);
writetext(514,12,1,0,0,1, mand[5]);
Select();

i

void calwave(void)

{

char

*equation[9] = {"_1(t)=sine wave”, "_2(t)=cos wave",

" 3(t) = square wave", " 4(t) = triangle wave",
"_5(f) = saw wave", "_6(ty=half circle wave",
"_7(t) = pulse wave", " 8(t) = gaussian wave",
" exit" } :
int X, ¥, keys;
window31(40,20);

writetext(230,4,14,2,0,4," Application Windows MKWAVE");
bbx(40,250,162,455,15,8,7),
bbx0(50,265,150,290,8,15,14),
fory=1,y <=5, y+) {
forx=1;x<=4; x++) {
bbx1(25*x+30,25%y+300,25*x+50,25*y+320,15,8.7);
writetext(25*x+37,25%y+307,0,0,0,1 key[(y-1)*4+x-1]);



writetext(52,295,8,2,0,2,"F X-5000F"),
bbx1(55,425,100,445,15,8,7);
bbx1(130,350,150,395,15,8,7);
bbx1(130,400,150,445,15,8,7);
writetext(137,370,0,0,0,1 key[7]);
writetext(65,432,0,0,0,1 key[16]);
writetext(62,332,0,2,0,1,"NUM");
writetext(135,410,0,2,1,3,"ENTER™);
writethai(100,30,14,2,"i++-§-_~i-+");
writetext(104,130,0,2,0,8,"FX-5000F");
bbx1(100,70,500,120,8,15,14),
writetext(120,90,3,0,0,2,equation{0]);
writetext(60,275,3,2,0,2,equation[0]);

status = 0;
do{
moveto(640,480);
keys = getch();
iftkeys==0) {
keys=getch(),
ift(keys==72) || (keys—80)) {
iftkeys==72) {
speaker(1000,10);
status = (status==0) ? 8 : status - 1;
bbx0(52,267,148,288,14,14,14),
bbx1(105,75,495,115,14,14,14);
writetext(120,90,3,0,0,2,equation{status]);
writetext(60,275,3,2,0,2,equation[status]);
)
iflkeys=80) {
speaker(1000,10); |
status = (status=—8)?0 : status + 1; *
bbx0(52,267,148,288,14,14,14),
bbx1(105,75,495,115,14,14,14);
writetext(120,90,3,0,0,2,equation|status]),
writetext(60,275,3,2,0,2,equation[status]);
}
}
}
iftkeys = 27) {
tutor();
break;
}
else {
ifftkeys=13) {
switch(status) {
case 0: si(); break;
case 1: co();  break,

case 2: 5q();  break;
case 3: tr(); break;
case 4: sa();  break;
case 5: ha();  break;
case 6: pu(); break;
case 7: gu(); breeak;
case 8: tutor(); break;



)
}
} while((keys = 13));
setcolor(15);
tutor();
)
fregsdemo()
inti;

setviewport(0,0,getmaxx(),getmaxy(),0);
bbx0(0,0,getmaxx(),getmaxy(),15,1,7);
bbx1(5,5,getmaxx()-5,50,11,8,3);
bbx0(5,60,410,175,11,8,3);
bbx0(5,185,410,265,11,8,3);
bbx0(5,275,410,460,11,8,3);
bbx0(425,60,getmaxx()-5,460,11,8,3);

writetext(30,185,0,2,0,4,
"S 4 3 2 1 0 -1 -2");
writetext(20,190,0,2,0,4,
"0 10 10 10 10 10 10 10 @m";
writetext(20,240,0,2,0,4,
"3 30 300 3 30 300 3 30 (O,

writetext(20, 15,14,0,0,3,"BROADCAST FREQUENCY BANDS");
writetext(10, 70,0,0,0,1,"TABLE 1. Frequency Designations"),

writetext(10, 90,0,0,0,1,"VLF (very low frequencies) 3 Hz to 30 kHz"),
writetext(10,100,0,0,0,1," LF (low frequencies) 30kHzto 30 kHz");
writetext(10,110,0,0,0,1," MF (medium frequencies) 300 kHz to 30 kHz");,
writetext(10,120,0,0,0,1," HF (high frequencies) 3MHzto30 kHz");”
writetext(10,130,0,0,0,1," VHF (very high frequencies) 30 MHz to 30 kHz"),
writetext(10,140,0,0,0,1,"UHF (ultrahigh frequencies) 300 MHz to 30 kHz"),
writetext(10,150,0,0,0,1,"SHF (superhigh frequencies) 3 GHz to 30 kHz"™);
writetext(10,160,0,0,0,1,"EHF (extra-high frequencies) 30 GHz to 30 kHz"),
writetext(10,290,0,0,0,1,"TABLE 2. Radar Frequency Bands");
writetext(10,215,4,0,0,1,"VLF LF MF HF VHF UHF SHF EHF");
writetext(10,250,0,0,0,0,"kHz kHz kHz MHz MHz MHz GHz GHz"),

writetext(10,310,0,0,0,1,"Band Wavelength.cm");
writetext(10,330,0,0,0,1," HF

Frequency range

3-30 MHz

10,000 - 1,000");

writetext(10,340,0,0,0,1,"VHF 30-300 M:z 1,000 - 100",
writetext(10,350,0,0,0,1,"UHF ~ 300-1000 MHz  100-30");
writetext(10,360,0,0,0,1,"L. 1020 GHz  30-15";
writetext(10,370,0,0,0,1,"S 2.0-40 GHz 15-7.50");
writetext(10,380,0,0,0,1,"C 4080 GHz  17.50-3.75")
writetext(10,390,0,0,0,1,"X 8.0-120 GHz  3.75-2.507;
writetext(10,400,0,0,0,1,"Ku  12.0-180 GHz  2.50- 1.67");
writetext(10,410,0,0,0,1,"K 180270 GHz  1.67-1.11");
writetext(10,420,0,0,0,1,"Ke ~ 27.0-400 GHz  1.11-0.75");
writetext(10,430,0,0,0,1,"Millimeter 40-300 GHz  0.75-0.10");
writetext(10, 80,0,0,0,1," ",
writetext(10,200,0,0,0,1," "
writetext(10,230,0,0,0,1," ",
writetext(10,300,0,0,0,1," "



writetext(10,320,0,0,0,1," ",
writetext(10,440,0,0,0,1," ",

pauses();

viewdemo(),

bbx1(33,33,608,408,15,8,7);

bbx1(35,45,603,215,11,8,3);

bbx1(35,255,603,400,11,8,3);

writetext(260,55,14,0,0,2," AM Band"),

writetext(260,265,4,0,0,2,"FM Band");

writetext(50,85,1,0,0,1,

"Stations are assigned carrier frequencies at 10 kHz intervals from"),
writetext(50,100,1,0,0,1,

"540 to 1600 kHz. The bandwidth of transmissions is nominally about™);
writetext(50,115,1,0,0,1,

"l0kHz Stations in local proximity are usually assigned camier"),
writetext(50,130,1,0,0,1,

"frequencies which are separated by 30 kHz or more. Interference”),
writetext(50,145,1,0,0,1,

"between transmissions is controlled by a combination of frequncy");
wiitetext(50,160,1,0,0,1,

"allocation, transmitter power, transmitting antenna pattern, and");
writetext(50,175,1,0,0,1,

"possible night-time operating restrictions. Required carrier”);
writetext(50,190,1,0,0,1,

"stability +/-20Hz;locensed power output is for unmodulated carrier”),
writetext(50,295,5,0,0,1,

"Stations are assigned carrier frequencies at 200 kHz intervals from"),
writetext(50,315,5,0,0,1,

"88 MHz to 108 MHz. Transmissions recived beyond the line-of-sight"); .
writetext(50,330,5,0,0,1, 3
"distance are week signals in the presence of strong signals. These"),
writetext(50,345,5,0,0,1,

"effectshelp to define the station broadcast area. Peak frequency™),
writetext(50,360,5,0,0,1,

"deviation is 75 kHz. Minimum required carrier frequency stability™");
writetext(50,375,5,0,0,1,

s (+/-) 0.002% (that is, (+/-) 2kHz)."),

pauses();

bbx0(0,0,getmaxx(),getmaxy(,0,0,0);

bbx0(0,0,480,370,15,1,7);

writetext(50,70,14,0,0,1,"TABLE 3. VHF Television statation Allocations"),

wiitetext(50, 80,0,0,0,1," ",
writetext(50,110,0,0,0,1," "
writetext(50, 90,4,0,0,1,"Channel Frequency span Video carrier”),
writetext(50,100,4,0,0,1,"number  (MHz) (MHZ)");
writetext(50,120,1,0,0,1," 1 Not used");
writetext(50,130,1,0,0,1," 2 54 - 60 55.25M);
writetext(50,140,1,0,0,1,” 3 60 - 66 61.25");
writetext(50,150,1,0,0,1,"4 66 -76 67.25");
writetext(50,160,1,0,0,1," 5 76-82 77.25™),
writetext(50,170,1,0,0,1,” 6 82-88 83.25"),

writetext(290,180,1,0,0,1,"(Standard FM)");



writetext(295,190,1,0,0,1,"band 88-108");

writetext(50,200,1,0,0,1," 7 174 - 180 175.25"),
writetext(50,210,1,0,0,1," 8 180 - 186 181.25"),
writetext(50,220,1,0,0,1," 9 186-192 187.25"),
writetext(50,230,1,0,0,1,"10 192-198 183.25");
writetext(50,240,1,0,0,1,"11 198 - 204 199.25"),
writetext(50,250,1,0,0,1,"12 204-210 205.25"),
writetext(50,260,1,0,0,1,"13 210-216 211.25"),
pauses();
viewdemo();
writetext(40,70,14,0,0,1,"TABLE 4. UHF Television statation Allocations™);
writetext(40, 80,0,0,0,1,
5 3
writetext(40,110,0,0,0,1,
L ");
writetext(40, 90,1,0,0,1,
"Channel Freg-span Video carrier Channel Freq-span Video carrier");
writetext(40,100,1,0,0,1,
"mumber (MHz) (MH2) number (MHz) (MH2)"),
for(i=1;i<=28;++) {

writetextxy(40,120+10%,11,0,0,1,

"%d  %d-%d  %d.25 %d  %d-%d  %d.25",

13+1,464+6*1,470+6*1,465+6*1,41+1,632+6*1,638+6*1,633+6*);

}

pauses();

bbx0(0,0,getmaxx(),getmaxy(),0,0,0);

bbx0(0,0,320,370,15,1,7);
bbx0(350,0,639,370,11,8,3);

writetext(30, 70,14,0,0,1,"TABLE 5. Amateur Bands");

writetext(30, 80,0,0,0,1," ",
writetext(30,110,0,0,0,1," "%
writetext(30, 90,3,0,0,1,"Band Frequency™),
writetext(30,100,3,0,0,1,"designation  allocation(MHz)"),
writetext(30,120,4,0,0,1,"160 1.800-2.000"),
writetext(30,130,4,0,0,1," 80 3.500-4.000™),
writetext(30,140,4,0,0,1," 40 7.000-7.300™),
writetext(30,150,4,0,0,1," 20 14.000-14.350™),

writetext(30,160,4,0,0,1," 15
writetext(30,170,4,0,0,1," 10
writetext(30,180,4,0,0.1," 6
writetext(30,190,4,0,0,1," 2
writetext(30,200,4,0,0,1,"
writetext(30,210,4,0,0,1,”
writetext(30,220,4,0,0,1,"
writetext(30,230,4,0,0,1,"
writetext(30,240,4,0,0,1,"
writetext(30,250,4,0,0,1,"
writetext(30,260,4,0,0,1,"
writetext(30,270,4,0,0,1,"
writetext(50,280,4,0,0,1,"
writetext(30,290,4,0,0,1,"

21.000-21.450");
28.000-29.700");
50.000-54.0");
144-148";
220-225");
420-450";
1,215-1,300");
2,300-2,450");
3,300-3,500");
5,650-5,925");
10,000-10,500");
24,000-24,500");
48,000-50,000");
71,000-76,000");



writetext(30,300,4,0,0,1," 165,000-170,000™);
writetext(30,310,4,0,0,1," 240,000-250,000"),
writetext(30,320,4,0,0,1," above 300,000™),

writetext(390, 70,4,2,0,4,"Notes...");

writetext(390,100,1,2,0,4,"1. Maximum authonized power input to"),
writetext(390,115,1,2,0,4," the final transmitter stageis 1 kKW™),
writetext(390,130,1,2,0,4,"2. Maximum amplitude modulation allowed"),
writetext(390,145,1,2,0,4," is 100%. Except for brieftests or");
writetext(390,160,1,2,0,4," adjustments, the transmitter may not"),
writetext(390,175,1,2,0,4," emit a carrier wave on frequencies”),
writetext(390,190,1,2,0,4," below 51 kMHz unless modulated for™),
writetext(390,205,1,2,0,4," the purpose of communication.”),
writetext(390,220,1,2,0,4,"3. Single-sideband: lower sideband is");
writetext(390,235,1,2,0,4," customarily use on 80m and 40m,upper”);
writetext(390,250,1,2,0,4," sideband on the higher frequencies."),

pauses(),

tutor();

}

void pauses(void)
while(kbhit() getch();
getch();

)

void *ReadImage(char *filename)

{
unsigned xsize,ysize;
unsigned long size;
FILE *fl=fopen(filename,"r"),
void far *tempimage;
xsize=fgete(fl)|(fgete(f1)<<8),
ysize=fgete(f1)|(fgetc(f1)<<8);
size=imagesize(0,0,xsize,ysize);
tempimage=(void far*)farmalloc((long)size);
if{ltempimage) {

beep(;
calwave();

}
rewind(fl);
fread(tempimage,size,1,f1);
felose(fl),
return(tempimage),
farfree(tempimage);

}

tektronix()

{
inti;
setviewport(0,0,639,479,0);

bbx0(0,0,639,479,7,7,7);
bbx1(50,20,590,460,15,8,7);
bbx0(70,40,570,440,15,15,0);



bbxesc(5,5); bbxtri(618,5);

setlinestyle(1,I, NORM_WIDTH),

for(i=1;i<=9;i++) {
setcolon(2);
ine(71,50*1+40,569,50*1+40);
line(50*1+70,41,50*i+70,439);
writetextxy(555,50*i+30,10,2,0,2,"-%d",10*1);

)
for(=0;i<=4;i++) {
writetextxy(75,100%-55,10,2,0,2,"%d",125-25*1);

)

setcolor(10);

line(71,340,569,340);

line(320,41,320,439);,
bbx0(70,390,90,440,10,10,0);
bbx0(570,390,550,440,10,10,0);
writetextxy(75,395,10,2,1,5,"LIN %");
wiitetextxy(555,395,10,2,1,5,"LOGdB"),
writetext(70,28,1,0,0,1, " Tektronix");
writetext(160,28,0,0,0,1,"2710");
writetext(320,28,0,2,0,4,"10kHz - 1.8GHz 500hm");
setlinestyle(SOLID_LINE,1,NORM_WIDTH);

)

void window31(int X, int y)

{
setviewport(x,y,getmaxx(),getmaxy(),0);
bbx0(1,1,getmaxx(),getmaxy(),15,15,3);
bbxesc(1,1); bbxesc(623-x,1);
bbx0(22,21,getmaxx()-x-21,getmaxy(-y-15,15,15,9); N
bbx0(22,2,getmaxx()-x-21,16,15.8,6),

)

/**ti*lll***#*#**##******#*****#‘<end Ofdetno c>*****#*******#******t#****ﬁt*t/

O



/****#l***t*t**t##*t*##*#*!**t**’##***‘t#**‘tl‘!‘l##****tl.l***‘t##*#*******l

FILE NAME : ANALYSIS.C

progammer : WEERASAK NAMVONG

Create : 25/Feb/ 1992

Update : 19/ may /1992

Purpose  : Prototype function for CCAD.EXE

Comment - This utility for Communications System Analysis

Copyright (c) 1993 King Mongkut's Institute of Technology Ladkrabang

*#*##***#***t**‘*tt*t*t##********#*##***ﬁ**#*##*#‘#ﬁ*#**tt#*t#t*.*****l**#**/

#include <graphics.h>
#include <stdlib.h>
#include <stdio.h>
#include <strng.h>
#include <process.h>
#include <math.h>
#include "dfth"
#include "get h"
#include "disk.h"
#include "allkey.h"

void  analysis(void),
void  plot(void);

char  *gettext(char *title_text);

char  “peak(3];

char *datal [7] = {"Fl "’WF2",HF3"’"F4","F5"’"F6"’"F7ﬂ} ;

char  *data2{7] = {
"_MAKE"’"_MIX","_MOD"’"-PLOT","_AM","_FM","-RE'IURN"

b
int px = 512,2apx=500; A
double xfaaxf,

float *value,”"valu,aanmgbbnun,amx,bmx;
float  linl.Jin2,*lin;

void analysis(void)

{
setviewport(0,0,getmaxx(),getmaxy(,0);
bbx0(0,0,639,479,7,7,7);
bbx0(0,0,639,33,9,9,9);
bbx0(0,0,34,479,1,1,1);
bbx0(605,0,639,479,1,1,1);
bbx0(0,464,639,479,9,9,9);
bbxesc(1,1), bbxesc(623,1);
bbxtri(17,1); bbxtri(606,1),
press();
bbx0(35,33,604,463,15,15,7),
writetext(60,13,4,0,0,1,data1[0]);
writetextxy(75,13,11,0,0,1,data2{0]);
writetext(145,13,4,0,0,1,datal [1]);
writetextxy(160,13,11,0,0,1,data2[1);
writetext(225,13,4,0,0,1,datal[2]);
writetextxy(2490,13,11,0,0,1,data2[2]);
writetext(300,13,4,0,0,1,datal{3]);



writetextxy(315,13,11,0,0,1,data2[3]);
writetext(380,13,4,0,0,1,datal[4]);
writetextxy(395,13,11,0,0,1 data2[4]);
writetext(445,13,4,0,0,1,datal{5]);
writetextxy(460,13,11,0,0,1,data2[5]);
writetext(500,13,4,0,0,1,data1{6]);
writetextxy(515,13,11,0,0,1,data2[6]);

writetext(260,469,11,0,0,1,"Alt-X to Exit"),

while(tbioskey(1)) {
switch(getkey() {
case F1: mkwav(); break;
case F2: mix(); break;
case F3: mod(; break;
case F4: draws(); break;
case FS: am(), break;
case F6: fm(); break;
case F7: helpl(); break;
case CR: help0(); break;

case ESC: Select(); break;
case AX: closegraph(); exit(l);
default : help2(); break;

}

)
bioskey(0);
Select();

} t

mkwav()

{
writetext(60,13,12,0,0,1,datal[0]);
pressiQ; delay(90);
writetext(60,13,4,0,0,1,datal[0]);
pressQ);
mkwave();

)

; ix(
writetext(145,13,12,0,0,1,datal[1]);
press1Q; delay(90);
writetext(145,13,4,0,0,1,datal[1]);
pressQ;
mixer(),

}

mod()

{

wiitetext(225,13,12,0,0,1,datal[2]);
presslQ;  delay(90);
writetext(225,13,4,0,0,1,datal[2]);
press();

modulation();



(
writetext(380,13,12,0,0,1,datal[4]);
pressl();  delay(90);
writetext(380,13,4,0,0,1,datal [4]);
pressQ);
ammod();

}

fmQ

{
writetext(445,13,12,0,0,1,datal[5]);
pressl();  delay(90),
writetext(445,13,4,0,0,1,datal {S]);
pressQ);
fmmod();

)

draws()

{
writetext(300,13,12,0,0,1,datal{3]);
presslQ; delay(90);
writetext(300,13,4,0,0,1,datal[3]);
pressQ);
plot0;
analysis();

}

press()

{
upkey(17,17);  upkey(606,17),
downkey(17,464); downkey(606,464);
leftkey(1,17); leftkey(1,464),
rightkey(623,17); rightkey(623,464);

)

pressi()

{
upkeyi(17,17);  upkeyi(606,17);
downkeyi(17,464);, downkeyi(606,464),
leftkeyi(1,17); leftkeyi(1,464);
rightkeyi(623,17); rightkeyi(623,464);

)

help00

{
bbxtrii(17,1);  bbxtri(606,1);
kmitsong();

bbxtri(17,1);  bbxtri(606,1);
bbx0(35,33,604,463,15,15,7);



help1()

bbxesci(1,1);  bbxesci(623,1),

delay(150);
bbxesc(1,1); bbxesc(623,1),
Select();
)
help2(
{
bbxesci(l,1); bbxesci(623,1);
bbxtri(17,1);  bbxtrii(606,1);
bbx0(150,115,236,135,15,8,7);
writetext(155,120,12,2,0,4,"select F1...F7");
sleep(1);
bbxesc(1,1); bbxesc(623,1);,
bbxtri(17,1); bbxtri(606,1),
bbx0(35,33,604,463,15,15,7);
}
,help30
{
bbxesci(l,1); bbxesci(623,1);
delay(150);
bbxesc(1,1); bbxesc(623,1);
Select();
}
void plot(void)
{ a

DSP_FILE *dsp_info,*dsp_infol,*dsp_info2;
COMPLEX *samp, *filt;

int ijklength fit length.colma;

mt mea,view,begin,center,centerl center2;

float  *linearss,*signal, *signall *signal? *log_magl,m,ab,cmx;
double amp,arg twopi,wc,freql,freq2 tempfit;

bbx0(0,0,639,479,1,1,1),
bbx0(64,36,576,444,15,15,0);

bbxesc(5,5); bbxtri(618,5);
setlinestyle(DOTTED_LINE,1, NORM_WIDTH),
setcolor(15);

line(192,40,192,440);

line(320,40,320,440);

1ine(448,40,448,440),

line(64,240,576,240),
setlinestyle(SOLID_LINE,1,NORM_WIDTH),
bbx0(100,9,540,33,15,8,0);

/* Read the input data file specified by the user */

gotoxy(27,2),
dsp_info = open_read(gettext("File name"));
length = dsp_info->rec_len,



’

signall = (float *) calloc(length,sizeof{float));

if!signall) {
bbx0(35,33,604-50,463,15,15,7);
wrtetext(50,50,12,0,0,2,"Unable to allocate samples");
free(signall);
beep(;
analysis();

)

signal2 = (float *) calloc(length,sizeof(float));

if(!signal2) {
bbx0(35,33,604-50,463,15,15,7);
writetext(50,50,12,0,0,2,"Unable to allocate samples”),
free(signal2),
beep();
analysis();

}
signall =read_float_record(dsp_info),
amx =-1000.0; bmx=1000.0;
for(i = 0;1 < length; i++) {
amx = MAX(amx,signal1fi]),
bmx = MIN(bmx,signall[i});
)
free(value);
value[0] = amx;
value[1] = bmx;
value[2] = (value[0] + value[1])/2;
value[3] = value[0] - value[1];
value[4] = length;
for(i = 0; i < length; i++) {
signal2i] = (value[0] - signal1[i])*400/vatue[3] + 40;

)

xf=(double) (px)/length;

moveto(65,signal2[0]);

setcolor(14);

for(col = 0; col < length; col++) {
lineto(dx(col)+64,signal2[col]);

}

writetextxy(25,35,12,0,0,1,"%1 2" walue[0]);
writetextxy(20,437,12,0,0,1,"%1 26" value[1 ]);
writetexbey(25,235,12,0,0,1,"%1.2f" value[2]);
writetext(60,460,12,0,0,1,"0");
writetextxy(175,460,12,0,0,1,"%]1 26" value[4)/4);
writetextxy(305,460,12,0,0,1,"%1 26", value[4}/2);
writetextxy(425,460,12,0,0,1,"%] 26" value[4]*3/4);
writetextxy(545,460,12,0,0,1,"%1 2f" value[4]);

pauses();

bbxesci(5,5);  bbxtrii(618,5);

free(signal2),  free(value);
writetext(320,465,14,0,0,1,"Please Wait! 15 Second");
mea = log2(length);

fit_length = 1<<mea;



samp = (COMPLEX *) calloc(fft_length, sizecoRCOMPLEX));
if{!samp)(

error();

free(sampy;

analysis();
)

linearss = (float *) calloc(ft_length, sizeof COMPLEX)),
if(linearss){

error();

free(linearss),

analysis();

)

for i=0;i<length ; i++) samp[i]xeal=signall[i];
han(samplength);

for =0 ;i< length ; i++) signallifi} = samp[x]xeal

/* Find the spectrum of the data */
fit(samp,mea);

7* do log magnitude */
amp = 4.0/((double)length * length);
for(i=0;i< fit_length;i++) {
tempflt = sampli].real * sampli].real,
tempflt += sampli].imag * samplfi] imag;
tempflt *=amp;
linearss(i] = tempflt;
sampli].zeal = 10 * log10(MAX(tempfit,1.e-14));
}

/* Copy a section of the spectrum to the magnitude file.
This allows a close up plot of a particular segment of the
spectral magnitude of the signal. */

center = ffit_length/2;
view = fit_length;
begin = center-view/2;
log_mag] = (float *) calloc(view sizeof{float));
if{flog_magl){
error(;
free(signal2),
analysis();

)
for(k =0 ; k < view ; k++){
i=k+ begin,
if(<0)i=0;
if G>=fR_length)i=fRt length -1,
log_magl[k] = samplfi].real;



/* Read the input data file specified by the user */
tektronix();
length = view;
1in1=-1000.0; 1in2=1000.0;
for(i=0;i<length;i++) {
linl = MAX(inl linearss[i]);
in2 = MIN(lin2,linearss[i]);
)
free(lin),
1inf0] = linl;
lin[1] =Iin2;
1inf2] = (in[0] + LEn[1]/2;
lin[3] = Lin[0] - lin{1];

for(=0;i<lengthi++) {
linearss[i] = (in[0]-linearss{i])*350/tn[3] + 80;
}

aaxf=(double) (aapx)/length;

moveto(70,linearss[0]);

setcolor(14);

for(col = 0; col < length; cob+) {
lineto(addx(col)+70,linearss[col]);

}

writetext(320,465,14,0,0,1,"linear scale™),
writetext(185,445,1,0,0,1,

"<-(-)freq OHz (+)freq—>");
getch();

bbxesci(5,5); bbxtrii(618,5);
free(linearss),

/* Read the input data file specified by the user */
tektronix();
length = view;
aamm = -1000.0; bbmm = 1000.0;
for(i=0;i<lengthsi++) {
aamm = MAX(asmm,log_magl[i]);
bbmm = MIN(bbmm,log_mag]{i]);
)

free(valu);

valu[0] = aamm;

valu{1] = bbmm;

valu[2] = (valu[0] + valu[1])/2;
valu[3] = valu[0] - valu[1];

for(=0;i<length;i++) {
log_magl[i] = (valu[0]-log_magl[i])*350/valu[3] + 80;
}

moveto(70,}og_magl[0]);

setcolor(14);

for(col = 0; col < length; cobH+) {
Iineto(addx(col}+70,log_magl[col]);

}
writetext(320,465,14,0,0,1,"log scale™),
writetext(185,445,1,0,0,1,



"<-(freq OHz (+)ffeq-->"),
getch();
bbxesci(5,5); bbxtri(618,5),

tektronix();

aaxf<(double) (aapx)/center,

moveto(70,log_mag]{[center]),

setcolor(14);

for(col = 0; col < center; col++) {
lineto(addx(col)}+70,log_magl[col+center]);

}
writetext(320,465,1,0,0,1,"span (+)fregs™);
writetext(70,445,1,0,0,1,
"0Hz  (+)freq —>");
pauses();
bbxesci(s,5); bbxtrii(618,5);
free(signall),  free(valu),
free(log_mag]l); free(samp),

\ analysis();

" int dx(int vx)

return((int) (xf*vx));

int addx(int vx)

retum((int) (aaxf*vx));
) .

int getkeyQ
{
mt ch0l;
ch01 = getch();
if (ch01 =0)
ch01 = getch();

retum ch01;

}

char *gettext(char *title_string)
{

char *alpha;
alpha = (char *) malloc(80);
if{talpha) {
writetext(200,100,0,0,0,1," String allocation efror in get_string™);

}
printf{"Enter %s : " title_string);
gets(alpha),

} retum(alpha);

/t&# % * *w*‘*****t(md ofma]ysjs.c>$#‘#*t**##ﬁ*‘**#‘*tl**t*ttﬂ*/
o




/*#****l**#l****#****t*t"******’#**l*#*‘*.****#'**‘***#****#*‘l****t#l**##**

FILE NAME : dftc

progammer : WEERASAK NAMVONG

Create : 25/Feb /1992

Update : 19/ may /1992

Purpose  : Prototype function for CCAD.EXE

Comment : This utility for Communications System Analysis

Copyright (¢) 1993 King Mongkut's Institute of Technology Ladkrabang

#t*t##***tﬁﬁ******#****##t#*t*#**tt***************ﬁ*t*‘**‘#ﬁ#*******#*#*#***/

#include <mathh>
#include <stdlibh>
#include <stdio.h>
#include "dfth"

/***t****t********t****###t****t**#*#*******#‘t******‘*******#t**#***t*******

DFT.C - SOURCE CODE FOR DISCRETE FOURIER TRANSFORM FUNCTIONS

fit In-place radix 2 decimation in time FFT
It Trig recombination real input FFT

han Hanning window

log2 Base 2 logarithm

**#*******#*****************#t*********************#**#****#*************#**/

/t*************#***ﬁ******‘#t#*#******##******#**************#ﬁ*t*t********#*

fit - In-place radix 2 decimation in time FFT

".
o

Requires pointer to complex array, x and power of 2 size of FFT, m
(size of FFT =2**m). Places FFT output on top of input COMPLEX atray.

void ffi(COMPLEX *x, int m)

**‘*t***t***##**#***t*********************#***#*********ﬁ******#*****#******/

void fii(x,m)
COMPLEX *x;
intm;
{
static COMPLEX *w, /* used to store the w complex array */
static int mstore = 0; /* stores m for future reference */
staticintn=1; /* length of fit stored for future ~ */
COMPLEX u,temp,tm;
COMPLEX *xi,*xip,*xj,*wptr;
int i,j,k.Lle,windex;

double arg,w_real w_imag,wrecur_real wrecur_imag,wtemp_real;

if{m = mstore) {



/* free previously allocated storage and set new m */
iflmstore 1= 0) free(w),
mstore =m,
iflm == Q) retum; /* if m=0 then done */

/* n=2**m = fit length */
n=]<<m;
le=n/2;

/* allocate the storage for w */

w = (COMPLEX *) calloc(le-1,5izeof COMPLEX));

if{tw) {
tektronix();
etror();
free(w),
sleep(1);

' \ analysis();

/* caloulate the w values recursively */

arg = 4.0*atan(1.0)/1e; /* Pl/le calculation */

wrecur_real =w_real = cos(arg);

WIeCur_imag = w_imag = -sin(arg);

Xj=Ww;

for(G=1;j<le;j+H{
xj->real = (float)ywrecur_real,
Xj->imag = (float)wrecur_imag;
XjH+;
wtemp_real = wrecur_real*w_real - wrecur_imag*w_imag;
wrecur_imag = wrecur_real*w_imag + wrecur_imag*w_real;
wrecur_real = wtemp_real; 1

)

/* start fit */
le=n;
windex = 1;
for=0;1<m;H+){
le=le/2;

/* first iteration with no multiplies */
for@=0;i<n;i=i+2%e) {

xXi=x-+1,
xip=xi+le;
temp.real = xi->real + xip->real,
temp.imag = xi->imag + Xip->imag;
xip->real = xi->real - xip->real;
Xip->imag = Xi->imag - Xip->imag;
*xi = temp;,

}

/* remaining iterations use stored w */
wpir=w+ windex - 1,
for(=1;j<le;j+) {



u=*wptr,
forG=j;i<n;i=1+2%e){
Xi=x+i
Xip =xi +le;
temp.real = Xi->real + xip->real,
temp.imag = xi->imag + Xip->imag;
tm.real = xi->real - xip->teal,
tm.imag = Xi->imag - Xip->imag;
xip->real = tm.real*u.real - tm.imag*u.imag;
Xip->imag = tm.real*u.imag + tm. imag*u.real;
*xi = temp;

1
J

wplr = wptr + windex;

}
windex = 2*windex;
)

/* rearrange data by bit reversing */
j=0;
forG=1;i<(@-1);i++) {

k=172,
while(k <=j) {
i=i-k
k=k72;

}

i=itk

fa<p(
Xi=x+i,
Xj=x+j;
temp = *xj; o
*xj = *xi,
*xi = temp;

}

}

)

/*#***#***#*****************#***********#*#*#******#*****t*********&*i*******

rfft - trig recombination real input FFT

Requires real array pointed to by x, pointer to complex
output array, y and the size of real FFT in power of

2 notation, m (size of input array and FFT, N = 2**m),
On completion, the COMPLEX array pointed to by y
contains the lower N/2 + ] elements of the spectrum.

void rfft(float *x, COMPLEX *y, int m)

******t****##t*#**#‘***************#*****##***l**l**#*t***‘*‘**‘**‘*#t#**##*/

void rfft(x,y,m)
float *x;
COMPLEX *y,
int m;



static COMPLEX *cf,

static int mstore=20;

int p,numkindex;

float Realsum, Realdif, Imagsum, Imagdif;
double factor, arg;

COMPLEX *ck, *xk, *xnk, *cx;

/* First call the fit routine using the x array but with
half the size of the real fit */

p=m-1;
cx =(COMPLEX *) x;
fit(cx,p);

/* Next create the coefficients for recombination, if required */
num = | <<p; /* num is half the real sequence length. */

if (m!=mstore){
if (mstore != 0) free(cf),
cf = (COMPLEX *) calloc(num - 1,sizecoR COMPLEX));
if{tef){
tektronix();
error(),
free(ch),
) analysis();
)
factor = 4.0*atan(1.0)/num;, A
for (k= 1; k< num; k++){
arg = factor*k;
cffk-1}.real = (float)cos(arg);
cfk-1].imag = (float)sin(arg);

)

/* DC component, no multiplies */
y[0].real = cx[0].real + ¢x[0].imag;
y[0]imag =0.0;

/* other frequencies by trig recombination */
ck=cf;
xk=cx+1,
xnk=cx+num-1;
for (k= 1; k <num; k++){
Realsum = ( xk->real + xnk->real ) / 2;
Imagsum = ( xk->imag + xnk->tmag )/ 2;
Realdif = ( xk->real - xnk->real )/ 2;
Imagdif = ( xk->imag - xnk->imag )/ 2;

y{k].real = Realsum + ck->real * Imagsum - ck->imag * Realdif’

y{k].imag = Imagdif - ck->imag * Imagsum - ck->real * Realdif,



(2

ck++;
xk++;
xnk-;
)
}

/*****ﬁﬁt*#*‘*‘t***##****t***#**#***ﬁ*t#l*********tt*t***t*tt****#********#**

han - Hanning window

Scales both real and imaginary parts of input array in-place.
Requires COMPLEX pointer and length of input array.

void han(COMPLEX *x, int n)

*****ﬂt****#**********t*****‘****t**t***‘l*t*********#******##***t*t*t**#***/
4
X )
void han(x, n)
COMPLEX *x;
mt n
int i
double factor,han;

factor = 8.0*atan(1.0¥/(n-1);
fori=0;i<n;i++){
han = 0.5 - 0.5*cos(factor*i),

x->1eal *=han,
X->imag *=han;
X+t

2

)

./ﬂ*ik*#t*****t**‘**********t*#*!SR*‘*****#***#ﬁ#********####*‘*ﬁ*t***#*‘*****

log2 - base 2 logarithm

Returns base 2 log such that i = 2**ans where ans = log2(i).
iflog2(i) is between two values, the larger is retumed.
int log2(unsigned int x)
****#ﬁ#*****#*****#**##*#****##**#********ﬂ**#***#*#****####***t****##**#***/
int log2(x)

unsigned mt x;
{

unsigned int mask i;
if(x = 0) retum(-1); /* zero is an error, retum -1 */
x—; /* get the max index, x-1  */

for(mask=1,i=0;;mask *=2,i++) {
iftx=0) return@); /* retumn log2 ifall zero  */
X =X & (~mask), /* AND off a bit */
}

/***#‘#*#*‘*‘##*t**#‘*#*‘***.*¢*<endofdﬁ£>tt*¢**t*tt********‘#*#*l****mﬁ

0



/*#*l*#t*‘*t#t*****#*‘tt*#tt*‘l*#t#l*t!.*##ﬁ.ﬂﬁ.*#**##***ll**.*#*t*t**!#*t**‘

FILE NAME : DISKIO.C

progammer : WEERASAK NAMVONG

Create : 25/Feb/ 1992

Update : 19/may /1992

Purpose  : Prototype function for CCAD.EXE

Comment : This utility for Communications System Analysis

Copyright (¢) 1993 King Mongkut's Institute of Technology Ladkrabang

ke ke 3kc 3¢ 2 afc o 3k ik sk e 3k afe 3k afe 3¢ 3fe 3 ale 2ic 2k e e 3k e 3fe 2 a0 396 K e 3 e 3 K Ak A Tvwt*l******#t*#*#**#ll**t#*/
#include <stdlib.h>
#include <stdioh>
#include <string.h>
”* DSP INFORMATION STRUCTURE FOR MANIPULATING DSP DATA FILES */
typedef struct {
unsigned char type; /* data type 0-7 as defined below  */
unsigned char element_size; /* size of each element */
unsigned short int records;  /* number of records */
unsigned shortintrec_len; /* number of elements in each record */
. char *name; /* pointer to file name */
FILE *fp; /* pointer to FILE structure */
} DSP_FILE;
* FILE HEADER STRUCTURE FOR DSP DATA FILES */
typedef struct {
unsigned char type; /* data type 0-7 as defined below  */
unsigned char element_size; /* size of each element */
unsigned short int records;  /* number of records */

unsigned shortintrec_len;  /* number of elements in each record */
) HEADER;

/* defines for data type used ind DSP data file header and structure ~ */

#define UNSIGNED_CHAR 0
#define UNSIGNED_INT 1
#define UNSIGNED_LONG 2
#define FLOAT 3

#define SIGNED_CHAR 4
#define SIGNED_INT 5
#define SIGNED_LONG 6
#define DOUBLE 7

/**tﬁ*#*********#t***!******#*ttv o2 ok 3k e 2 ofe e sk e o sk 3k 203k 30 3 ok o o 3 8 o ok 3 3 36 3 e 3 0 3 ok 3 ok 3 ok 3

open_read - open a DSP data file for read

DSP_FILE *open_read(char *file_name)
e ke ok ok 3k 3 3l ok 3 o s 3 3 3 2 26 ke 3k ok ok 3 3k 2 e ke ke 3k o 3¢ 3l 3 ok ofc 3 3 *% » —#*ﬁ*******t*###****tt***/
DSP_FILE *open_read(file_name)
char *file_name, /* file name string ~~ */
{

DSP_FILE *dsp_info;
int status;



/* allocate the DSP data file structure */
dsp_info = (DSP_FILE *) malloc(sizeof{DSP_FILE)),
if{!dsp_info) {
writetextay(100,50,10,0,0,1,"Error in openread file %s" file_name);
free(dsp_info); beep();
plotQ;
)

/* open file for binary read and update */

dsp_info->fp = fopen(file_name,"r+b"),

if!dsp_info->fp) {
writetextxy(100,50,10,0,0,1,"Error opening %s in open_read”,
file_name);
free(dsp_info);
beep();
plotQ;

}

/* copy and allocate file name string for the DSP_FILE structure */
dsp_info->name = malloc(strlen(file_name) + 1);
if{!dsp_info->name) {

writetext(100,100,0,0,0,1,
"Unable to allocate file_name string in open_read");
free(dsp_info->name);
free(dsp_info);
beep();
}

strepy(dsp_info->name, file_name),
/* read in header from file */ K
status = fread((char *)dsp_info,sizeof{(HEADER),1,dsp_info->{p);
if{status I=1) {
writetextxy(100,100,0,0,0,1,"Error reading header of file %s",
file_name),
beep();

}

/* return pointer to DSP_FILE structure */
return(dsp_info);
free(dsp_info),
free(dsp_info->name);,

}

/*t*********#****#******* e 3ok sk ok

open_write - open a DSP data file for write

e sfe st e 3k s ot Sk 3k ke e 3 s sfe afe o e sle sk e 20 3k afe 3 e ke 3 3k ok 3k 3e ok ok e sk ofe e ok

DSP_FILE *open_write(char *file_name,int type.int records,int rec_len)

file name  pointer to file name string

type type of DSP data (0-7 specified in defines)

records number of records of data to be written

rec_len number of elements in each record
##ﬁt*t**t#*#*****#*l#ttt*t#t*"tt*t#t#ﬁ*******ﬁl************‘***##*.*t#‘****/
DSP_FILE *open_write(file_name type.records,rec_len)

char *file_name; /* file name string */



mt type; /* data type 0-7 */
unsigned short int records; /* number of records to be written */
unsigned short int rec_len, /* elements in each record */

DSP_FILE *dsp_info;
int status;

/* allocate the DSP data file structure */
dsp_info = (DSP_FILE *) malloc(sizeofDSP_FILE)),
if{!dsp_info) {
writetextxy(70,70,12,0,0,1,
"Error in open_wite: structure allocation, file %s" file_name),
free(dsp_info), beep();
analysis();
)

/* set the basics */
dsp_info->type = (unsigned chantype;
dsp_info->records = records;
dsp_info->rec_len =rec_len,

7* set element size from data type */
switch(type) {
case 0:
case 4;
dsp_info->element_size = sizeof{char);
break;
case 1:
case 5:
dsp_info->element_size = sizeof{short int),
break;
case 2:
case 6: )
dsp_info->element_size = sizeof{long int),
break;
case 3:
dsp_info->element_size = sizeoffloat);
break;

dsp_info->element_size = sizeof{double);
break;

defanlt:
writetextxy(70,70,12,0,0,1,
"Unsupported data type, file %s" file_name),
beep(;
analysisQ;

case 7

}

/* open file for binary write */
dsp_info->fp = fopen(file_name,"wb"),
if(tdsp_info->fp) {
writetextxy(70,50,11,0,0,1,
"Error opening %s in open_write",file_name),
free(dsp_info),

“.
i



beep();
analysisQ);
}

/* copy and allocate file name string for the DSP_FILE structure */
dsp_info->name = malloc(strlen(file_name) + 1);
ifldsp_info->name) {

writetext(70,50,11,0,0,1,
"Unable to allocate file_name string in open_write");
free(dsp_info->name);

free(dsp_info),
beep();
analysis();
}
strepy(dsp_info->name, file_name);
/* write header to file */
status = fwrite((char *)dsp_info,sizeoffHEADER),1,dsp_info->fp);
if{status 1= 1) {
writetextxy(70,50,11,0,0,1,
"Error writing header of file %s" file_name);
free(dsp_info);
free(dsp_info->name);
beep();
analysis();
)
{* return pointer to DSP_FILE structure */
return(dsp_info);
free(dsp_info);

free(dsp_mmfo->name);
}

/****#*#***#******************‘*****##********t**************t#*****t**#*#***

read_record - read one record of DSP data file

void read_record(char *ptr, DSP_FILE *dsp_info)
ptr  pointer to previously allocated memory to put data
_info pointer to DSP data file structure

*###***********#********#**t**#t*ttt************‘**#*#******t***********#*#*/

void read_record(ptr,dsp_info)

char *ptr; /* pointer to some type of data */
DSP_FILE *dsp_info;
{
int status;
iftdsp_info) {
writetext(100,100,0,0,0,1,
*Error in DSP_FILE structure passed to read_record"),
beepQ;
analysis();
}

status = fread(ptr,dsp_info->element_size, -



dsp_info->rec_len,dsp_info->fp);
if{status !=dsp_info->rec_len) {
writetextxy(100,100,0,0,0,1,"Error in read_record, file %s",
dsp_info->name);
beep();
analysis();
}
3&***##*#***#*t***t*tlﬂt*******#t*tt#*t#********##********t**********t****#***

write_record - write one record of DSP_FILE data

void write_record(char *ptr, DSP_FILE *dsp_info)
ptr  pointer to data to write to disk (type in dsp_info)
dsp_info pointer to DSP data file structure

**************t****#****#******t***********#*#**#**t********************l***/

void write_record(ptr,dsp_info)

char *ptr, /* pointer to some type of data */
DSP_FILE *dsp_info;
{
int status;
if{tdsp_info) {
writetext(100,100,0,0,0,1,
"Error in DSP_FILE structure passed to write_record"),
beep(;
analysis();
}
status = fwrite(ptr,dsp_info->element _size,
dsp_info->rec_len,dsp_info->1p);
if{status = dsp_info->rec_len) {
writetextxy(100,100,0,0,0,1,
"Error write_record, file %s",dsp_info->name};
} beep(); analysis();
)

/*********tt*********.t*****tt#*#****t#*l#***ﬁt#********#***********‘*******#

seek_record - seek to the beginning of a record of DSP data file

void seek_record(int record_num,DSP_FILE *dsp_info)
record_num integer record number to seek in DSP data file
dsp_info  pointer to DSP data file structure
e 30 3 3k ake 2k ol 2c e 512 e 3 e o ok ik 3¢ e ke 3K e e e oo 3 e ***#*******t*************#****t*****/
void seek_record(record_num,dsp_info)
int record_num,; /* record number to seek */
DSP_FILE *dsp_info;
{

long int position,bytecount;
ift!dsp_info) {
writetext(100,100,0,0,0,1,
"Error in DSP_FILE structure passed to seek_record");
beep();
analysis();



}

/* get the number of bytes to the beginning of the record of data */
bytecount = (long)dsp_info->element_size * (long)dsp_info->rec_len
* (long)record_num;
bytecount += sizecof HEADER); /* add on the header length */

/* find the end of file location */
fseek(dsp_info->{p,0L.2); /* seek to end of file */
position = ftell(dsp_info->fp);

/* check for errors in position */
iffposition <= OL {| position < bytecount) {
writetextxy(100,100,0,0,0,1,
"Error in locating record in file %s",dsp_info->name),
: beep(); analysis(),
fseek(dsp_info->fp,bytecount,0), /* move to record */
}

/***#*******t***l*** wakk ok e a9 0 ok 3 2k 3 3 2k 2k 3¢ 34 e ke 3k 39 e 3c 3k 3 8¢ 38 206 3¢ 38 e A 4 300 30 e 0k 3 e e 3 ok e ok ke ok 3K

read_float_record - read one record of DSP data file and convert
to float array of values.

float *read_float_record(DSP_FILE *dsp_info)
*****#************#**“****‘*******#*t*‘********#*****************‘***#*****l
float *read_float record(dsp_info)
DSP_FILE *dsp_info,
{
void read_record(); %
static long int prev_size = 0; /* previous size in bytes */
static double *buf; /* input buffer to read data in */

float *out; /* return output pointer */
float *out_ptr;

long int byte_size; /* current size in bytes */
int i,length;

length = dsp_info->1ec_len;
byte_size = (long)length*dsp_info->element_size;

/* check to see if we have to allocate the input buffer */
iflbyte_size = prev_size) {

ifiprev_size !=0) free(buf), /* free old buffer */

/* allocate input buffer area cast to double for worst case alignment */
buf = (double *) calloc(ength,dsp_info->element_size),

if{ibuf) {
writetext(100,100,0,0,0,1,
* Allocation error in input buffer”);



free(buf),
beep();
analysis(),

b
5

prev_size =byte_size, /* lattest size */

}

* allocate the output pointer only if conversion required */
ifldsp_info->type != FLOAT) {

out = (float *) calloc(length sizeof{float)),

iflout) {
writetext(100,100,0,0,0,1,
" Allocation error in read_float_record");
free(buf),
free(out),
beep();
analysis();

}

/* read the record into buf */
read_record((char *)buf,dsp_info),

/* perform conversion to floating point */
out_ptr=out;
switch(dsp_info->type) {
case UNSIGNED_CHAR: {
unsigned char *uc_ptr;
uc_ptr = (unsigned char *)buf,
for(i=0;i<length ; i++)
*out_ptr++ = (float)(*uc_ptr++),
}
break;
case SIGNED_CHAR: {
char *s¢_ptr;
sc_ptr = (char *)buf,
for(i=0;i<length ; i++)
*out_ptr++ = (float)(*sc_ptr++),
)
break;
case SIGNED_INT: {
int *si_ptr;
si_ptr = (int *)buf,
forG=0;i<length ; i++)
*out_ptr++ = (floaf)(*si_ptr++);
}
break;
case UNSIGNED_INT: {
unsigned int *ui_ptr;
ui_ptr = (unsigned int *)buf;
fori=0;i<length ; i++)
*out_ptr+ = (float)(*ui_ptr++),



break;
case UNSIGNED LONG: {
unsigned long *ul_ptr;
ul_ptr = (unsigned long *)buf;
for(1=0;i<length ; i++)
*out_ptr++ = (float)(*ul_ptr++),
}
break;
case SIGNED_LONG: {
long *sl_ptr;
sl_ptr = (ong *)buf,
fori = 0;i<length ; 1++)
*out_ptr++ = (float)(*sl_ptr++),
}
break;
case FLOAT:
out = (float *) buf, /* no conversion */
prev_size =0, /* force next allocation */
break;
case DOUBLE: {
double *d_ptr;
d_ptr=buf;
forG =0 ;i<length ;i++)
*out_ptr++ = (float)(*d_ptr++),
}
break;

}

return(out), /* return converted pointer */

free(buf); .
free(out);

/**********#****ﬂ*************(md Ofdisld.o c>******&*********#***#***#****/

]



/*tl*‘****.*‘*******#*********#**t*ti*t#lttl#*‘*#***ll#**tt**ﬁ###*#*ﬁ*t.t*lﬁl

FILE NAME : MKWAVE.C

progammer : WEERASAK NAMVONG

Create : 25/Feb/ 1992

Update : 19/ may/ 1992

Purpose : Prototype function for CCAD.EXE

Comment : This utility for Communications System Analysis

Copyright (c) 1993 King Mongkut's Institute of Technology Ladkrabang

*t***********#***#****##*t#*#**‘tt#*‘*#**I#*t********************#***#****#*/

#include <graphics.h>
#include <stdlib.h>
#include <stdio.h>
#include <string.h>
#include <alloc.h>
#include <conio.h>
#include <math.h>
#include "allkey.h"
#include "disk.h"
#include "geth"

. #include "filter.h"
#include "dfth"

void  si(void);

void  co(void),

voild  sq(void);

void  tr(void),

void  sa(void),

void  ha(void),

void  pu(void); A
void  gu(void),

void  mixer(void),

void ammod(void),
void  finmod(void),
void  mkwave(void),
void  modulation(void),

char *CHR,;

double FLOA axf,

float  *values,amm bmm,linearl linear2 *linear;
int INT, keyin,sam,apx=500;

float *sigll,*sig22;

void mkwave(void)
{
DSP_FILE *dsp_info,
intistatus,nfreqs,length;
float *signal;
float freqs[10]; /* max 10 frequencies */
char prompt{10}; /* used to prompt user for input*/

float *wave(),
window31(43,42);
writetext(230,4,14,2,0,4," Application Windows MKWAVE");



writetext(50,100,12,0,0,1,

"Enter number of samples to generate [2...10000] :"),
getscanf(455,100,515,6,0,0,1,"%s",CHR),
length=INT,

writetext(50,120,12,0,0,1,

"Enter number of frequencies in sum {1...10} :"),;
getscanf{455,120,515,6,0,0,1,"%s",CHR);,
nfreqs=INT,

for(i=0 ;1< nfregs ; i++) {

writetextxy(50,140+20%,12,0,0,1,

"Enter frequency #%d [0...0.5] :".D);
getscanf{455,140+20%1,515,6,0,0,1,"%s".CHR);
freqs{i] = FLOA,;

}

signal = wave(length, fregs, nfregs);

writetext(50,160+20*nfreqs,12,0,0,1,
*Enter file name :");
getscanf{330,160+20*nfreqs,515,6,0,0,1,"%s",CHR);

dsp_info = open_write(CHR,FLOAT, 1,length);
if{tdsp_info) {
beep(); analysis();

}
write_record((char *)signal,dsp_info);
free(signal);
analysis();
}

void mixer(void)

{
DSP_FILE *dsp_info33;
intilengthl length?;
double *signals;

float *fwave();
window31(43,42),
writetext(230,4,14,2,0,4," Application Windows MIXER"),

writetext(50,100,12,0,0,1,"Enter MIX File name #1 :");
getscanf{350,100,515,6,0,0,1,"%s",CHR);

sigl1 = fwave(CHRY),

length] = sam;

writetext(50,120,12,0,0,1,"Enter MIX File name #2:"),
getscanf(350,120,515,6,0,0,1,"%s",CHR);

sig22 = fwave(CHR),

length? = gam,

signals = (double *) calloc(sam,sizeof{ficat));
if{tsignals) {



etror();

free(signals),
) analysisQ);
iflength] I=length2) {

bbx0(35,33,604-50,463,15,15,7);
writetext(50,50,12,0,0,2,"Unable to allocate samples”),

beep(); free(signals),
analysis();

)

iflengthl==length2) {

forG = 0;1i < sam; i++) {

signalsfi] = sigl 1{i] + sig22i};
)

}
writetext(50,200,12,0,0,1,"Enter file name :"),
getscanf(350,200,515,6,0,0,1,"%s",CHR);

dsp_info33 = open_write(CHR FLOAT,1,sam),
if{tdsp_info33) {
beep(); analysis();

}
write_record((char *)signals,dsp_info33);
free(signals);

/ analysis();
Y }'

void modulation(void)

{ “
DSP_FILE *dsp_info33;
intilengthl length2;
double *signals;

float *fwave();
window31(43,42);
writetext(227,4,14,2,0,4," Application Windows MODULATION");

writetext(50,100,12,0,0,1,"Enter SIGNAL File name "),
getscanf(350,100,515,6,0,0,1,"%s",CHRY),

sigl1 = fwave(CHR),

lengthl = sam;

writetext(50,120,12,0,0,1,"Enter MOD File name :");

getscanf(350,120,51 5,6,0,0,1,"%s",CHR);,

sig22 = fwave(CHR);

length2 = sam,

signals = (double *) calloc(sam,sizeof{float)),

if{tsignals) {
bbx0(35,33,604-50,463,15,15,7);
writetext(50,50,12,0,0,2,"Unable to allocate samples"),
beep(); free(signals);
analysis();



1
5

ifflength1!=length2) {
bbx0(35,33,604-50,463,15,15,7),
writetext(50,50,12,0,0,2,"Unable to allocate samples”);
beep(); free(signals);
analysis();

}
iflengthl=length2) {
for(i = 0;1< sam; i++) {

} signalsfi] = sigl 1[i] * sig22[i];

)
writetext(50,200,12,0,0,1,"Enter file name :");
getscanf(350,200,515,6,0,0,1,"%s",CHR);

dsp_info33 = open_write(CHR,FLOAT, ] sam),
if{ldsp_info33) {
beep(; analysisQ;

}

write_record((char *)signals,dsp_info33);
free(signals);

analysisQ;

void ammod(void)

{

DSP_FILE *dsp_info,*dsp_infol,*dsp_info2;
COMPLEX *samp, *filt;

int  ijklengthfit length.colma;

int mea,view,begin center,center] status;
float  *linears,*signal,*signall, *signal2,*log_magl.m,a,cmx; *:
double amp,arg,twopi,wc,freql,freq2 tempfit;

window31(43,42);
writetext(225,4,14,2,0,4," Application Windows AM SYSTEM"),

writetext(80,130,5,1,0,2,
"Re{_AM}= (I+ cos )cos");
writetext(160,130,13,1,0,2,

"A m (Wm) (Wo));

writetext(40,200,12,0,0,1,

»Enter number of AMPLITUDE of signal {1...100] mV :");
getscanf{455,200,515,6,0,0,1,"%s",CHRY);

a=FLOA,;

writetext(40,220,12,0,0,1,

»Enter PERCCENTAGE of modulation  [1...150] % :");
getscanf{455,220,515,6,0,0,1,"%s",CHR);

m = FLOA/100;

writetext(40,240,12,0,0,1,

"Enter input FREQUENCY baseband  [1...15000] Hz :");
getscanf(455,240,515,6,0,0,1,"%s",CHR);

freq2=FLOA,



writetext(40,260,12,0,0,1,

"Enter input FREQUENCY carrier [540...1600] kHz:");
getscanf{455,260,515,6,0,0,1,"%s",CHR);

freql=FLOA,

signall = (float *) calloc(1000,sizeof{float));
if{lsignall) {
error();
free(signall),
analysis();
)
twopi = 0.025/freq2;
we = twopi*freql*1000;
arg = twopi*freq2;
amm=-1000.0, bmm=1000.0;
for(i=0;1<1000;i++) {
signall[i}J=a*cos(wc*i)*(1+m*cos(arg*i));
amm = MAX(amm,signal1i]);
bmm = MIN(bmm,signallfi]);
)

free(values);

values[0] = amm,

values[1] = bmm,;

values[2] = (values[0] + values[1])/2;
values[3] = values[0]-values[1];

signal2 = (float *) calloc(1000,sizeof{float)),
ift!signal?) {

error();

free(signal2), %
\ analysis();

for(G=0,j<1000j++) {
signal2[j] = (values[0]-signall{j])*400/vatues[3] + 40;
) -

setviewport(0,0,639,479,0);
bbx0(0,0,639,479,1,1,1);
bbx0(69,36,571,444,15,15,0),

bbxesc(5,5); bbxtri(618,5),
setlinestyle(1,1, NORM_WIDTH),
setcolor(15);

line(195,40,195,440);

1ine(320,40,320,440),

line(445,40,445,440);

line(71,240,569,240),
writetext(80,10,12,0,0,2,"KEN V"),
writetext(136,10,12,0,0,2,"VOOD™),
writetext(240,13,12,2,0,5,"DIGITAL STORAGE OSCILLOSCOPE"),
writetext(485,10,12,2,0,6,"CS - 8010"),
setlinestyle(SOLID_LINE,1, NORM_WIDTH),

axf=(double) (apx)/1000;
moveto(70,signal2[0]);



setcolor(14);

for(col = 0; col < 1000; col++) {
lineto(dxx(col)}+70,signal2[col]);

)

writetextxy(10,45,11,0,0,2,"mV");
writetextxy(590,440,11,0,0,2,"S™),
writetextxy(5,35,14,0,0,1,"%1.1f",values[0]);
writetextxy(5,437,14,0,0,1,"%1.1{" values[1]);
writetextxy(5,235,14,0,0,1,"%]1.1{",values[2]);
writetext(60,460,14,0,0,1,"0");
writetextxy(182,460,14,0,0,1,"%g",1/freq2);
writetextxy(310,460,14,0,0,1,"%g",2/freq2);
writetextxy(438,460,14,0,0,1,"%g",3/freq2);
writetextxy(566,460,14,0,0,1,"%g",4/freq2),
getch();

free(signal2); free(values);

writetext(320,465,12,0,0,1,"Please Wait! 15 Second");
length=1000;

mea = log2(length);

fit_length = 1<<mea;

samp = (COMPLEX *) calloc(fit_length, sizecoRCOMPLEX)),

if{!samp){
error();
free(samp);
} analysis();
linears = (float *) calloc(fit_length, sizeoRCOMPLEX));
if{!linears){
error();
free(linears);
} analysis(;
for (=0 ;i< length ; i++) sampli].real = signal1[i];
han(samp,length);

for (1= 0;i<length ; i++) signall[i] = samp]i].real,

/* Find the spectrum of the data */
fit(samp,mea),

/* do log magnitude */

amp = 4.0/((double)length * length),
for G=0 ;i< fit_length ;i++)

tempfit = samplfi].real * samp][i].real;

tempflt += sampli}.imag * sampli].imag;
tempflt *=amp;, -

linears[i] = tempflt;

sampli].real = 10 * log10QMAX(tempflt,]1.e-14));



/* Copy a section of the spectrum to the magnitude file.
This allows a close up plot of a particular segment of the
spectral magnitude of the signal. */

center=fi_length/2;
view = fft_length;
begin = center-view/2,
log_mag] = (float *) calloc(view,sizeof{float)),
if(!log_magl){
error();
free(signal2);
analysisQ;
}
for(k=0; k < view ; k++){
i=k+ begin,
if(i<0)i=0,
if (>=fit_length)i=fft length- |;
log_magl[k] = samp]i].real;

"/* Read the input data file specified by the user */
tektronix();
length = view;
lineari=-1000.0; linear2=1000.0;
for(i=0;i<length;i++) {
linear] = MAX(linear] linears[i]);
linear2 = MIN(linear? linears{i]);
)

free(linear),

linear{0] = linearl,

linear[1] =linear2;

linear{2] = (linear[0] + linear[1])/2;
linear{3] = linear[0] - linear{1];

for(i=0;i<length;i++) {
linears[i] = (tinear[0}-linears(i])*350/linear[3] + 80;
}

axf<(double) (apx)/length,

moveto(70,linears[0]);

setcolor(14);

for(col = 0; col < length; col++) {
lineto(dxx(col)+70 linears[col]);

)

writetext(320,465,14,0,0,1,"linear scale™);
writetext(185,445,1,0,0,1,

"<—-()feq OHz (+)freq—>");
getch();

bbxesci(5,5); bbxtrii(618,5);
free(linears);

/* Read the input data file specified by the user */
tektronix();
length = view,



amm = -1000.0; bmm = 1000.0;
for(i=0;i<length;i++) {
amm = MAX(amm,log_mag1[i]);
bmm = MIN(bmm,log_magl[i]);
}
free(values);,
values[0] = amm;
values[1] = bmm,;
values[2] = (values[0] + values[1])/2;
values[3] = values[0] - values[1}];

for(i=0;i<length;i++) {
log_magl[i] = (vaines[0]-log_mag]1[i])*350/values[3] + 80,
}

moveto(70,Jog_mag1{0]);

setcolor(14);

for(col = 0; col < length; col++) {
lineto(dxx(col}+70,log_mag][col]);

}

writetext(320,465,14,0,0,1,"log scale"),
writetext(185,445,1,0,0,1,

"<-(freq OHz (+H)freq—->");
getch();

bbxesci(5,5); bbxtrii(618,5);

tektronix();

axf=(double) (apx)/center;

moveto(70,log_magl[center]);

setcolor(14);

for(col = 0; col < center; col++) {
lineto(dxx(col}+70,log_magl[colcenter]);

}

writetext(320,465,14,0,0,1,"(+)freqs");
bbxesci(s,5); bbxtrii(618,5);
centerl = center/8;

axf=(double) (apx)/centerl;
status =0,
do {
keyin = getch();
iftkeyin ==0) {
keyin = getch();
ifi(keyin ==75) || (keyin == 177)) {
iftkeyin =175) {
status = (status ==0)? 7 : status - 1
tektronix();
moveto(70,log_magl[center] *status]);
setcolor(14);

for(col = 0; col < centerl; cob+) {
i= center] *status+col;
lineto(dxx(col}+70,Jog_magl[i]);

}
writetextxy(320,465,14,0,0,1,
"span (%d)8freqs",status+1),



bbxesci(5,5), bbxtrii(618,5);
}

iftkeyin = 77) {
status = (status =7) ? 0 : status + 1;
tektronix(),
moveto(70,log_magl[center] *status]);
setcolor(14);
for(col = 0; col < centerl; col++) {
1= centerl *status+col;
lineto(dxx(col}+70,Jog_magl[i]);
)
whitetextxy(320,465,14,0,0,1,
"span (%d)8freqs",status+1),
bbxesci(5,5);  bbxtrii(618,5);

)
: }
iftkeyin == 27 | keyin == 72) {
goto first;
}
iftkeyin == 13) {
bbxesci(5,5); bbxtrii(618,5);
free(signall);  free(values);
free(log_magl); free(samp);
) analysis();
} while((keyin = 13));
pauses();
analysis();
}
void fmmod(void)
{

DSP_FILE *dsp_info, *dsp_infol,*dsp_info2,
COMPLEX *samp, *filt;

int Ljklength fit_length,col,ma,status,status1;

nt mea,view,begin center,centerl center2 keyout, dirf;
float  *linears,*signal *signall, *signal2 *log magl,m,a b,cmx;
double amp,arg twopi,we,freql,freq2,tempflt;

window31(43,42);
writetext(225,4,14,2,0,4," Application Windows FM SYSTEM");

writetext(80,130,5,1,0,2,
"Re{ FM}= cos( + sin )",
writetext(165,130,13,1,0,2,
"A (We) B (Wm)"),

writetext(50,200,12,0,0,1,

"Enter number of AMPLITUDE of signal [1...100JmV :");
getscanf{455,200,515,6,0,0,1,"%s",CHR);,

a=FLOA,;



writetext(50,220,12,0,0,1,

*Enter modulation index [B=0..12.1]:");
getscanf{455,220,515,6,0,0,1,"%s",CHR),
b=FLOA;

writetext(50,240,12,0,0,1,

"Enter carrier FREQUENCY  [88..108]MHz:"),
getscanfl455,240,515,6,0,0,1,"%s",CHR),

freqi=INT;

writetext(50,260,12,0,0,1,
"Enter baseband FREQUENCY  [1...15000}Hz "),
getscanf{455,260,515,6,0,0,1,"%s",CHR),

freq2=INT;,
signall = (float *) calloc(1000,sizeof{ float)),
if!signall) {
error();
free(signall);
analysis();
)
twopi = 0.0000025; /* calculate 2*PI */

we = twopi*freq2;

arg = 1000000*twopi*freql;

amm=-1000.0; bmm=1000.0;

for 1=0;i<1000;i++) {
signall[i]J=a*cos((we*i}+b*sin(arg*);
amm = MAX(amm,signal1{i});
bmm = MIN(bmm,signal1fi]);

)

free(values),

values[0] = amm;

values[1}=bmm;

values[2] = (values[0] + values[1])/2;

values[3] = values[0] - values[1];

signal2 = (float *) calloc(1000,sizeof(float));

ifl!signal?) {
error();
free(signal2),
} analysis();
for(=0;j<1000,j++) {
signal2[j] = (values[0]-signall[j])*400/values[3] + 40;
}
span:
setviewport(0,0,639,479,0);

bbx0(0,0,639,479,1,1,1);
bbx0(69,36,571,444,15,15,0);
bbxesc(s,5), bbxtri(618,5);

writetext(80,10,12,0,0,2,"KEN V™),
writetext(136,10,12,0,0,2,"VOOD"),



writetext(240,13,12,2,0,5,"DIGITAL STORAGE OSCILLOSCOPE");
writetext(485,10,12,2,0,6,"CS - 8010");
bbx0(69,36,571,444,15,15,0),

bbxesc(s,5); bbxtri(618,5);
setlinestyle(1,1, NORM_WIDTH),
setcolor(15);

line(195,40,195,440);

line(320,40,320,440);

line(445,40,445,440);

line(71,240,569,240);
setlinestyle(SOLID_LINE,1,NORM_WIDTH),

axf=(double) (apx)/1000;

moveto(70,signal2[0]);

setcolor(14);

for(col = 0; col < 1000; col++) {
lineto(dxx(col}+70,signal2[col]),

}

writetextxy(10,45,11,0,0,2,"mV"),
writetextxy(590,440,11,0,0,2,"S™);
writetextxy(5,35,14,0,0,1,"%1.1£",values[0]);
writetextxy(5,437,14,0,0,1,"%]1.1£",values[1]);
writetextxy(5,235,14,0,0,1,"%]1.1f" values[2}]);
writetext(60,460,14,0,0,1,"0™);
writetextxy(182,460,14,0,0,1,"%g", 1/freql);
writetextxy(310,460,14,0,0,1,"%g" 2/freql);
writetextcy(438,460,14,0,0,1,"%g", 3/freq1);
writetextxy(566,460,14,0,0,1,"%g" 4/freq1);

status] = 1;
do {
keyout = getch();
iftkeyout = 0) {
keyout = getch();
ift(keyout = 75) || (keyout = 77)) {

iftkeyout = 75) {
status] = (status] =8) ? 1 : status] + 1;
bbx0(0,300,639,479,1,1,1);
bbx0(69,36,571,444,15,15,0),
bbxesc(5,5); bbxtri(618,5);
setlinestyle(1,,NORM_WIDTH),
setcolor(15);
1ine(195,40,195,440);
line(320,40,320,440);
line(445,40,445,440),
line(71,240,569,240);
setlinestyle(SOLID_LINE,1,NORM_WIDTH),
moveto(70,signal2[0]);
setcolor(14);
for(col = 0; col < 1000; col++) {
dirf = (int) (col /pow(2,statusl));
lineto(dxx(col)+70,signal2[dirf]),



writetextxy(10,45,11,0,0,2,"mV");
writetextxy(590,440,11,0,0,2,"S™);
writetextxy(5,35,14,0,0,1,"%1.1f", values[0]);
writetextxy(5,437,14,0,0,1,"%]1.1f" values[1]);
writetextxy(5,235,14,0,0,1,"%1.1f" values[2]);
writetext(60,460,14,0,0,1,"0");
writetextxy(182,460,14,0,0,1,"%g" status1/freql),
writetextxy(310,460,14,0,0,1,"%g" 2 *status 1 /freql),
writetextxy(438,460,14,0,0,1,"%g",3*status 1/freql);
writetextxy(566,460,14,0,0,1,"%g" 4*status1/freql),
bbxesci(s,5); bbxtrii(618,5);
}

iftkeyout = 77) {
statusl = (status] = 1) ? 8 : statusl - 1;

bbx0(0,300,639,479,1,1,1);
bbx0(69,36,571,444,15,15,0),
bbxesc(5,5), bbxtri(618,5),
setlinestyle(1,1, NORM_WIDTH),
setcolor(15),
line(195,40,195,440),
line(320,40,320,440),
line(445,40,445,440),
line(71,240,569,240);
setlinestyle(SOLID_LINE,],NORM_WIDTH),
moveto(70,signal2[0]);
setcolor(14);
for(col = 0; col < 1000; col++) {
dirf = (int) (col /pow(2,statusl)),
lineto(dxx(col}+70,signal2[dirf]);
}

writetextxy(10,45,11,0,0,2,"mV");
writetextxy(590,440,11,0,0,2,"S");
writetextxy(5,35,14,0,0,1,"%]1.1£" values[0]);
writetextxy(5,437,14,0,0,1,"%1.11",values[1]);
writetextxy(5,235,14,0,0,1,"%1.1{",values[2]);
writetext(60,460,14,0,0,1,"0");
writetextxy(182,460,14,0,0,1,"%g" statusl/freql),
writetextxy(310,460,14,0,0,1,"%g" 2*status 1/freql);
writetextxy(438,460,14,0,0,1,"%g",3*status1/freql);
writetextxy(566,460,14,0,0,1,"%g" 4*status1/freql);
bbxesci(5,5); bbxtrii(618,5);
}
}
}
iftkeyout == 27 || keyout = 72) {
bbxesci(s,5); bbxtri(618,5);
goto span;
}
iftkeyout == 13) {
bbxesci(s,5), bbxtrii(618,5);
free(signal2); free(values),
goto output;



output:

)
} while((keyout = 13));

writetext(320,465,12,0,0,1,"Please Wait! 15 Second");
length=1000,

mea = log2(length);

ft_length = I<<mea,

samp = (COMPLEX *) calloc(fft_length, sizeof COMPLEX));

if{!samp){
error();
free(samp),
analysis();
}

linears = (float *) calloc(ffit_length, sizz2oRCOMPLEX));
if(linears){
error();
free(linears),
} analysis();
for (i=0;i<length ; i++) sampli].real = signall [i};

han(samp,length);
for (i=0; 1< length ; i++) signall[i] = sampfi].real;

/* Find the spectrum of the data */

fit(samp,mea),

/* do log magnitude */

amp = 4.0/((double)length * length);
for(=0;i<fit_length ; i4++) {
tempflt =sampli].real * sampli] real;
tempfilt += sampli].imag * sampli].imag;
tempflt *=amp,
linears{i] = tempfit;
sampli].real = 10 * logl 0(MAX(tempfit,1.e-14))
}

/* Copy a section of the spectrum to the magnitude file.
This allows a close up plot of a particular segment of the
spectral magnitude of the signal. */

center = fit_length/2;

view = fit_length;

begin = center-view/2;

log_magl = (float *) calloc(view,sizeof{float));

if!log_magl){
error();
free(signal2),
analysis();

}

for(k =0 ; k< view ; k++){



1=k + begin;

if (i<0)i=0,

if G>=fRt_length)i=fR length- 1;
log_magl[k] = samp[i].real;

/* Read the input data file specified by the user */
tektronix();
length = view,
linear1=-1000.0; linear2=1000.0;
for(i=0;i<length;i++) {
linear] = MAX(linear],linears[i]);
linear2 = MIN(linear2,linears[i]);
}
free(linear),
linear{0] = linearl;
linear{1] = linear2,
linear{2] = (linearf0] + kinear{1])/2;
linear{3] = linear[0] - linear{1];

for(=0;i<length;i++) {
linears[i] = (linear{0}-linears[i])*350/linear{3] + 80;
)

axf=(double) (apx)/length;

moveto(70,linears{0]);

setcolor(14);

for(col = 0; col < length; col++) {
lineto(dxx(col)+70,linears[col]);

} s

writetext(320,465,14,0,0,1,"linear scale”);

writetext(185,445,1,0,0,1,

"<-(-)freq OHz (+)fieq-->");

getch();
bbxesci(5,5);  bbxtii(618,5);

free(linears),

/* Read the input data file specified by the user */
tektronix();
length = view,
arnm = -1000.0; bmm = 1000.0;
for(i=0;i<length;i++) {
amm = MAX(amm,log_magl[i]);
bmm = MIN(bmm,log_mag1[iD);
}

free(values);

values[0] = amm,;

values[1] = bmm;

values[2] = (values{0] + values[1])/2;
values[3] = values[0] - values[1];

for(=0;i<length;i++) {
log_magl[i] = (values[0]-log_mag1[i])*350/values[3] + 80;



)

moveto(70,log_mag1{01);

setcolor(14),

for(col = 0; col < length; col++) {
lineto{dxx(col)+70,log_magl[col]);

)

writetext(320,465,14,0,0,1,"log scale™),
writetext(185,445,1,0,0,1,

'<-(Jfreq OHz (+)freq-->"),
pauses();

bbxesci(5,5);,  bbxtrii(618,5),

tektronix();

axf=(double) (apx)/center;

moveto(70,log_magl[center/2]),

setcolor(14);

for(col = 0; col < center;, col++) {
lineto({dxx(col}+70,log_magl[coHcenter/2]);

}

writetext(320,465,14,0,0,1,"Span] freqs");
bbxesci(5,5); bbxtri(618,5);

centerl = length/8;
axf=(double) (apx)/centerl;
status =7,
do {
keyin = getch();
iffkeyin ==0) {
keyin = getch();
ifikeyin == 75) || (keyin=="77)) { =
iftkeyin ==175) {
status = (status ==0)? 7 : status - 1,
tektronix();
moveto(70,Jog_mag1[center]*status]);
setcolor(14);

for(col = 0; col < centerl; cob+) {
i= centerl*status+col;
ineto(dsox(col)+70Jog_magl[i]),
}

writetextxy(320,465,14,0,0,1,

"span (%ed)Bfreqs",status+1),
bbxesci(5,5);  bbxtri(618,5);
}

iftkeyin == 77) {
status = (status ==7) 70 : status + 1;
tektronix();
moveto(70,log_magl[center] *status]);
setcolor(14);
for(col = 0; col < centerl; cok+) {
1= centerl *status+col;
lineto(dxx(col)+70,Jog_magl{i]);



writetextxy(320,465,14,0,0,1,

"span (%d)8fregs”,status+1),
bbxesci(s,5); bbxtrii(618.5);, -~
)
}
b .
iftkeyin = 27 || keyin = 72) {
goto first;
}
iftkeyin = 13) {
bbxesci(s,5), bbxtrii(618,5);
free(signall);  free(values),
free(log_magl); free(samp);
analysis(),
)
} while((keyin = 13));
pauses();
analysis();
}
. void si(void)
( .
window31(220,200);
writetext(185,4,14,2,0,4,"SINE WAVE"),
writetext(50,100,12,0,0,1,
"amplitude: %5
getscanf{200,100,240,6,0,0,1,"%s",CHR),
writetext(50,120,12,0,0,1,
"frequencies: Hz"), A,
getscanf{200,120,240,6,0,0,1,"%s",CHR);
setviewport(0,0,getmaxx(),getmaxy(),0);
putimage(280,220,ReadImage("ccad.sin"),COPY_PUT);
pauses();
calwave();
}
void co{void)
{
window31(220,200);
writetext(185,4,14,2,0,4,"COSINE WAVE"),
writetext(50,100,12,0,0,1,
"amplitude: \%AS S
getscanf{200,100,240,6,0,0,1,"%s",CHRY);
writetext(50,120,12,0,0,1,
"frequencies: Hz"),

getscanf(200,120,240,6,0,0,1,"%s",CHR);

setviewport(0,0,getmaxx(),getmaxy(),0);
putimage(280,220,ReadImage("ccad.cos"),COPY_PUT),



/*k****t#k***********#**t********l*l*l##ﬁt##**t#‘**t#*##.‘*&**‘#**I.t#**t#*‘*

King Mongkut's Institute of Technology
KMITL
The Communication Systems Analysis VERSION 1.01

Software for Communication System Analysis VERSION 1.01
Communications System are concemed with the transmittion
of the information from a source to a sink DIGITAL & ANALOG
communications systems. This program is require a persional
computer which has an VGA or higher display

FILE NAME : CCAD.CPP

progammer : WEERASAK NAMVONG

Create : 25/ Feb /1992

Update : 19/ may/ 1992

Purpose © Prototype function for CCAD.EXE

Comment : This utility for Communications System Analysis

Copyright (¢) 1993 King Mongkut's Institute of Technology Ladkrabang

*****#************i****t***************#*************t#*****#***#***********/

#include <alloc.h>
#include <comio.h>
#include <stdio.h>
#include <stdlib.h>
#include <stdarg.h>
#include <graphics.h>
#include <math.h>

void Pause(); N
void *Savelmage(int left,int top,int right,t bottom,unsigned *size,char *filename),
void *Readimage(char *filename),

void Pause()
while(kbhit()) getch();
getch();

}

void *Savelmage(int leftint top,int right,int bottom,unsigned *size,char *filename)
void far *image;

FILE *fl=fopen(filename,"w"},
*size=imagesize(left,top,right,bottom);
image=farmalloc(*size),
getimage(left,top,right bottom, image);
putimage(left,top,image, XOR_PUT);
fwrite(image,*size,1,f1);

filush(f1);

felose(fl); .

farfree(@mage);



y

setviewport(0,0,getmaxx(),getmaxy(),0);
putimage(280,220,ReadImage("ccad.saw™”),COPY_PUT);

pauses();
calwave(),

void ha(void)

{

}

window31(220,200);
writetext(160,4,14,2,0,4 "HALF CIRCLE WAVE"),
writetext(50,100,12,0,0,1,

"amplitude: ",
getscanf{200,100,240,6,0,0,1,"%s",CHR);

writetext(50,120,12,0,0,1,
"frequencies: Hz"),
getscanf(200,120,240,6,0,0,1,"%s",CHR);

setviewport(0,0,getmaxx().getmaxy(),0);
putimage(280,220,ReadImage("ccad.haf"),COPY_PUT),

pauses(Q);
calwave();

void pu(void)

)

window31(220,200);
writetext(180,4,14,2,0,4,"PULSE WAVE"),
writetext(50,100,12,0,0,1,

"amplitude: v,
getscanf(200,100,240,6,0,0,1,"%s",CHR);

writetext(50,120,12,0,0,1,
"frequencies: Hz");
getscanf(200,120,240,6,0,0,1,"%s",CHR);

writetext(50,140,12,0,0,1,
"pulse Hz"),
getscanf(200,140,240,6,0,0,1,"%s",CHR),

setviewport(0,0,getmaxx(),getmaxy(),0);
putimage(280,220,R eadImage(*ccad.pul”),COPY_PUT),

pauses();
calwave();

void gu(void)

{

window31(220,200);
writetext(175,4,14,2,0,4,"GAUSSIAN WAVE"),
writetext(50,100,12,0,0,1,



float

float

"amplitude: ",
getscanf{200,100,240,6,0,0,1,"%s",CHR);,

setviewport(0,0,getmaxx(),getmaxy(),0);
putimage(280,220,ReadImage("ccad.gau™"),COPY_PUT);

pauses(),
calwave();

*fwave(char *file)

DSP_FILE *dsp_info;
float *sign;
dsp_info = open_read(file);
sam = dsp_info->1ec_len;
sign = (float *) calloc(sam,sizeof{float)),
ift!sign) (
error();
free(sign),
analysis();
}

sign =read_float_record(dsp_info);
return(sign);

*wave( length, freq, number)

int length; /* number of samples to generate

float *freq; /* pointer to frequency array

int number; /* number of frequencies to generate

inti, j;
double arg,twopi,
float *samp, /* pointer to samples

samp = (float *) calloc(length, sizeof{float)),
if{lsamp) {

etrorQ;

free(samp);
\ analysisQ;

twopi=8.0%atan(1.0);  /* calculate 2*PI */
for (j =0 ; j < number ; j++) {

arg = twopi * freq[j];

for G=0;i<length ;i++)

sampli] += sin(i*arg);

}
for (i=0; i<length; i++)

sampli] = sampl[i}/number;
retumn(samp),

*/
*/
*/

*/



getscanflint x1,int y,int x2,int color,char font,int direct,int size)
{
mt 1,
char  *gtext="a";
con: bbx0(x1-10,y-5,x2,y+10,15,8,1);
free(CHR),
CHR = malloc(120),
for(i=0;i<=119;i++)*(CHR+)=0;

while(*gtext!="r"){
while(tbioskey(1));
*gtext = bioskey(0);
if*gtext!="r’) (
if(*gtext—=AF9) analysis();
if{*gtext!=BS) {
streat(CHR gtext),
writetextxy(x1,y,color,font,
direct size,"%s",CHR);
}
if(*gtext—BS) goto con;
)
}
t 3 gtext o 'al;
INT=atoi(CHR);
FLOA=atoffCHR);
}
error()
{
kmitsong(;
) N
beep()
{
kmitsong();
}
int dxx(int vx)
retumn((int) (axf*vx));
)

/W'—ﬂt****##**#*#**l**********#***<end ofmkwave c>*#****!******##**t#‘**#****/ ’

o



)

pauses();
calwave(),

void sq(void)

{

}

window31(220,200);
writetext(185,4,14,2,0,4,"SQUARE WAVE"),
writetext(50,100,12,0,0,1,

"amplitude: M,
getscanf{200,100,240,6,0,0,1,"%s" ,CHR);

writetext(50,120,12,0,0,1,
"frequencies: Hz"),
getscanf(200,120,240,6,0,0,1,"%s" CHRY);

setviewport(0,0,getmaxx(),getmaxy(),0);
putimage(280,220,Readimage("ccad.squ”),COPY_PUT),

pauses();
calwave();

void tr(void)

{

)

window31(220,200);

writetext(180,4,14,2,0,4 "TRIANGLE WAVE"),
writetext(50,100,12,0,0,1,

"amplitude: v,
getscanf(200,100,240,6,0,0,1,"%s" ,CHR);

writetext(50,120,12,0,0,1,
"frequencies: Hz"),
getscanf(200,120,240,6,0,0,1,"%s",CHR);

setviewport(0,0,getmaxx(),getmaxy(),0);
putimage(280,220,Readimage("ccad.tri"),COPY_PUT);

pauses();
calwave();

void sa(void)

window31(220,200);
writetext(190,4,14,2,0,4,"SAW WAVE"),
writetext(50,100,12,0,0,1,

"amplitude: vy,
getscanf{200,100,240,6,0,0,1,"%s",CHR),

writetext(50,120,12,0,0,1,
"frequencies: Hz"),
getscanf{200,120,240,6,0,0,1,"%s",CHR),



void *Readlmage(char *filename)

{

}

unsigned xsize,ysize size;
FILE *fl=fopen(filename,"r"),
void *tempimage;

xsize=fgetc(fl)|(fgete(fl)<<8B);
ysize=fgetc(f1)|(fgetc(f1)<<8),
size=imagesize(0,0,Xsize,ysize);
tempimage=farmalloc(size);
rewind(fl);
fread(tempimage,size,1,f1);
fclose(fl), -
return(tempirmage);

windows31(int X, int y)

{

main()

s10

setviewport(x,y,getmaxx().getmaxy(),0);
bbx0(1,1,getmaxx(),getmaxy(),15,15,3);
bbxesc(l,1);bbxesc(623-x,1);
bbx0(22,21,getmaxx()-x-21,getmaxy()-y-15,15,15,9);
bbx0(22,2,getmaxx()-x-21,16,15,8,6);

opengraph();
s10;
s20;
s30;
s30;
s40;
s50;
s60;
s70;
s80;
closegraph();

mti;
double wc;
unsigned Size;

windows31(320,240);
writetext(130,4,14,2,0,4,"SINE WAVE");
bbx0(25,24,295,221,15,15,0);
setcolor(15);

setlinestyle(3,1, NORM_WIDTH);
1ine(93,25,93,221),

line(160,25,160,221),
1ine(227,25,227,221),



520
{

line(26,74,294,74),
1ine(26,123,294,123),
1ine(26,172,294,172),
setcolor(12);,

setlinestyle(0,1, THICK_WIDTH);

wc=16.0*atan(1.0)/268;

moveto(26,123);

for(i = 1; 1< 268; i++) {
lineto(26+i,123-49*sin(wc*i),

)

Pause();

setviewport(0,0,getmaxx(),getmaxy(,0);

Pause();
Savelmage(321,241,639,479,&Size,"ccad.sin"),
putimage(10,10,Readlmage("ccad.sin"),COPY_PUT),

mti;
double we;
unsigned Size;

windows31(320,240);
writetext(130,4,14,2,0,4,"COSINE WAVE"),
bbx0(25,24,295,221,15,15,0);
setcolor(15);
setlinestyle(3,1,NORM_WIDTH);
1ine(93,25,93,221),
line(160,25,160,221);
line(227,25,227,221);
1ine(26,74,294,74),
line(26,123,294,123),
line(26,172,294,172);
setcolor(12);

setlinestyle(0,1, THICK_WIDTH);

we=16.0%atan(1.0)/268;

moveto(26,74),

for(i = 1;1< 268; i++) {
lineto(26+i,123-49*cos(wc*D),

)

Pause();

setviewport(0,0,getmaxx(),getmaxy(,0);

PauseQ);
Savelmage(321,241,639,479,&Size,"ccad.cos");
putimage(10,10,ReadImage("ccad.cos"),COPY_PUT),



intij
double wc;
unsigned Size;

windows31(320,240);
writetext(130,4,14,2,0,4,"|SINE| WAVE"),
bbx0(25,24,295,221,15,15,0);
setcolor(15);

setlinestyle(3,1, NORM_WIDTH);
1ine(93,25,93,221);
line(160,25,160,221);
line(227,25,227,221),
line(26,74,294,74);
line(26,123,294,123),
line(26,172,294,172);,
setcolor(12);

setiinestyle(0,1, THICK_WIDTH);

we=16.0*atan(1.0)/268;
moveto(26,123);
for(=0,j<=3++) {
for(i=1;i<=67, it++) {
lineto((67*j)+26+1,123-49*sin(wc*1));
}

}

Pause();

setviewport(0,0,getmaxx().getmaxy(),0);

Pause();
Savelmage(321,241,639,479,&Size,"ccad haf™),
putimage(10,10,Readimage("ccad.haf"),COPY_PUT),

unsigned Size;

windows31(320,240),
writetext(130,4,14,2,0,4,"SAW WAVE"),
bbx0(25,24,295,221,15,15,0);
setcolor(15);

setlinestyle(3,1, NORM_WIDTH);
1ine(93,25,93,221);
line(160,25,160,221);
1ine(227,25,227,221),
line(26,74,294,74),
line(26,123,294,123),
line(26,172,294,172),

setcolor(12);
setlinestyle(0,1, THICK_WIDTH);
moveto(26,123),



s50

~5

lineto(93,74);
lineto(93,123),
lineto(160,74),
lineto(160,123);
lineto(227,74),
lineto(227,123),
lineto(294,74),

Pause();

setviewport(0,0,getmaxx(),getmaxy(),0);

Pause();
Savelmage(321,241,639,479,&Size,"ccad.saw"),
putimage(10,10,ReadImage("ccad.saw"),COPY_PUT);

unsigned Size;

windows31(320,240);
writetext(125,4,14,2,0,4,"TRIANGLE WAVE"),
bbx0(25,24,295,221,15,15,0);
setcolor(15);

setlinestyle(3,1 NORM_WIDTH);
line(93,25,93,221);
line(160,25,160,221);
1ine(227,25,227,221),
1ine(26,74,294,74),
1ine(26,123,294,123),
1ine(26,172,294,172),

setcolor(12);

setlinestyle(0,1, THICK_WIDTH);
moveto(26,123);

lineto(93,74);

lineto(160,123),

lineto(227,74),

lineto(294,123);

Pause();

setviewport(0,0,getmaxx(),getmaxy(),0);

Pause();
Savelmage(321,241,639,479,&Size,"ccad tri"),
putimage(10,10,ReadImage("ccad.tri"),COPY_PUT);

unsigned Size;

windows31(320,240);
writetext(130,4,14,2,0,4,"SQUARE WAVE"),
bbx0(25,24,295,221,15,15,0);

setcolor(15);



s70

setlinestyle(3,1, NORM_WIDTH),
1ine(93,25,93,221);
line(160,25,160,221),
line(227,25,227,221),
line(26,74,294,74),
line(26,123,294,123);
line(26,172,294,172),

setcolor(12);
sethinestyle(0,1, THICK_WIDTH);,
moveto(26,74),
lineto(58,74);
lineto(58,172);
lineto(93,172);
lineto(93,74),
lineto(125,74);
lineto(125,172);
lineto(160,172);
lineto(160,74);
lineto(192,74);
lineto(192,172);
lineto(227,172);
lineto(227,74),
lineto(259,74);
lineto(259,172);
lineto(294,172),
Pause();

setviewport(0,0,getmaxx(),getmaxy(),0);

Pause();
Savelmage(321,241,639,479,&Size,"ccad.squ");
putimage(10,10,ReadImage("ccad.squ”),COPY_PUT),

unsigned Size;

windows31(320,240);
writetext(130,4,14,2,0,4,"PULSE WAVE"),
bbx0(25,24,295,221,15,15,0);
setcolor(15);

setlinestyle(3,|, NORM_WIDTH),
line(93,25,93,221),
line(160,25,160,221);
line(227,25,227,221);
1ine(26,74,294,74),
line(26,123,294,123),
line(26,172,294,172),
setcolor(12);
setlinestyle(0,1,THICK_WIDTH);

moveto(26,123),
lineto(48,123),



lineto(48,74),

lineto(70,74),

lineto(70,123);

lineto(115,123),

lineto(115,74),

Iineto(137,74),

lineto(137,123);

lineto(182,123);

lineto(182,74);

lineto(204,74);

lineto(204,123),

lineto(249,123);

lineto(249,74),

lineto(271,74),

lineto(271,123),

lineto(294,123),

Pause();
setviewport(0,0,getmaxx(),getmaxy(),0);
Pause(),
Savelmage(321,241,639,479,&Size,"ccad pul");
putimage(10,10,Readimage("ccad.pul"),COPY_PUT);

inti;
unsigned Size;

windows31(320,240),
writetext(125,4,14,2,0,4,"GAUSSIAN WAVE"),
bbx0(25,24,295,221,15,15,0),
setcolor(15);

setlinestyle(3,1, NORM_WIDTH),
1ine(93,25,93,221),
line(160,25,160,221),
1ine(227,25,227,221);
line(26,74,294,74);
1ine(26,123,294,123),
1ine(26,172,294,172),
setcolor(12);

setlinestyle(0,2, THICK_WIDTH),

moveto(26,123),

for(i=1;i < 268; i++) {
lineto(26+1,80+random(80));

}

Pause(),

setviewport(0,0,getmaxx(),getmaxy(),0);

Pause();
Savelmage(321,241,639,479,&Size,"ccad gau”),
putimage(10,10,ReadImage("ccad.gau™),COPY_PUT);

ks
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