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ABSTRACT

Digital data communication using Frequency Shift Keying
kFSK) through the telephone line has at present, been limited by
the bandwidth of the line and the capability of the transmitter
and the receiver. This results in a data . transfer rate
approximately 300 bit/sec. However the designing technique for
FSK 1is simple and it is able to tolerate noise interferrence.
The objective of this thesis is to design a system for
transferring digital daég communication at the rate at least
1 kilobit/second. The bandwidth of the medium between the
transmitter and the receiver is 3.4 Kkilohertz. The system is

designed to maintain the advantage of FSK as proposed above.
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nanvIn n.
Iﬂsunmmuqumfﬁmawmuqu CPU 8031

CPU “8051.TBL”
HOF “INT8"”

;MCS-51 INTERNAL REGISTERS

B: EQU OFOH ;B REGISTER

A: EQU OEOH ;A REGISTER SAME AS ACC
ACC: EQU OEOH ; ACCUMULATOR

PSW: EQU ODOH ; PROGRAM STATUS WORD
IPC: EQU 0B8H ; INTERRUPT PRIORITY

P3: EQU OBOH ;PORT 3

IEC: EQU OA8H ; INTERRUPT ENABLE

p2: EQU OAOH ;PORT 2

SBUF: EQU 99H ; SEND BUFFER

SCON: EQU 98H ;SERIAL CONTROL

Pl: EQU 90H ;PORT 1

TH1: EQU 8DH ;TIMER 1 HIGH

THO: EQU 8CH ;TIMER 0 HIGH

TL1: EQU 8BH ;TIMER 1 LOW

TLO: EQU 8AH ;TIMER 0 LOW

TMOD: EQU 89H ; TIMER MODE

TCON: EQU. 88H ; TIMER CONTROL

PCON: EQU 87H ; POWER CONTROL REGISTER
DPH: EQU 83H ;DATA POINTER HIGH

DPL: EQU 82H ;DATA POINTER LOW

SP: = EQU 81H ; STACK POINTER

PO: EQU 80H ;PORT O

;MCS-51 INTERNAL BIT ADDRESSES

CY: EQU OD7H ;CARRY FLAG

AC: EQU 0D6H ;AUXILIARY-CARRY FLAG
FO: EQU ODS5H ;USER FLAG O

RS1: EQU O0D4H ;REGISTER SELECT MSB
RSO: EQU OD3H ;REGISTER SELECT LSB

ov: EQU OD2H ;OVERFLOW FLAG

P: . EQU 0DOH ;PARITY FLAG

PS: EQU OBCH ;PRIORITY SERIAL PORT
PT1: EQU OBBH ;PRIORITY TIMER 1

PX1: EQU OBAH ;PRIORITY EXTERNAL 1
PTO: EQU OBY9H ;PRIORITY TIMER O

PX0: EQU 0B8H ; PRIORITY EXTERNAL 0

EA: EQU OAFH ;ENABLE ALL INTERRUPT
ES: EQU OACH ;ENABLE SERIAL INTERRUPT
ET1: EQU OABH ;ENABLE TIMER 1 INTERRUPT
EX1: EQU OAAH ;ENABLE EXTERNAL 1 INTERR
ETO: EQU OA9H ;ENABLE TIMER O INTERRUPT
EXO: EQU OA8H ;ENABLE EXTERNAL O INTERR
SMO: EQU 09FH ;SERIAL MODE O

SM1: EQU 09EH ; SERIAL MODE 1

SM2: EQU 09DH ;SERIAL MODE 2

REN: EQU 09CH ;SERIAL RECEPTION ENABLE
TB8: EQU 09BH ; TRANSMITT BIT 8

RBS: EQU 09AH ;RECEIVE BIT 8

TI: EQU 099H ; TRANSMIT INTERRUPT FLAG
RI: EQU 098H ;RECEIVE INTERRUPT FLAG
TF1: EQU" 08FH ;TIMER 1 OVERFLOW FLAG

TR1: EQU ¢ O08EH ;TIMER 1 RUN CONTROL BIT



TFO:
TRO:
IEl:
IT1:
IEO:
ITO:

EQU
EQU
EQU.
EQU
EQU
EQU
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ESC: EQU
ERRCD:
CRRCD:
STCMD:
PC_TER:
TER_PC:

BYTEMD:
TRANMD :

FILEMD:
RECEMD:

BUFF_COMMD:
CHKSUM:
STACK:

EQU
EQU
EQU
EQU
EQU

EQU
EQU

EQU

- EQU

EQU
EQU

ORG
LJMP

INITIAL:
MOV
MOV

DLSTART1:

DJNZ

DJINZ

LCALL

MOV
MOV

MOV
MOV

MOVX

08DH ;TIMER 0 OVERFLOW FLAG
08CH ;TIMER 0 RUN CONTROL BIT
08BH ;EXT INTERR. 1 EDGE FLAG
08AH ;EXT INTERR. 1 TYPE FLAG
0B9H ;EXT INTERR. 0 EDGE FLAG
088H ;EXT INTERR. O TYPE FLAG
1BH
11H
22H
33H .
S5H
OAAH
OFH
OFH
OFOH
QFOH
EQU 30H
42H
45H
0000H
INITIAL
RO, #00
RO, $ ;DELAY FOR START PROGRAM
R1,DLSTART1
CLRBUFF ; CLEAR BUFFER COMMAND
P1,#00H
SP, #STACK

;PORT A & PORT C OUTPUT

DPTR, #8003H
; PORT B INPUT

A, #82H
@®DPTR,A

; INITIAL SERIAL PORT

;BUAD RATE

MOV
MODE1l

MOV

MOV

SETB

MOV
MOV

;SEND DATA TO LINK WITH PC

TX_P

c

9600 BPS

SCON, #01010000B ;SET SERIAL PORT

TMOD, #00100000B
TH1, #253D
TR1

;BUAD RATE = 9600

A, #TER_PC
SBUF, A

;RETURN STATUS LINK COMPLETE TO PC

; CHECK COMMUNICATION LINK

CHKCOMLK :

RX_PC
CINE

;SEND COMMAND IF DATA IS OFH - TRANSMITTER

A, #PC_TER, CHKCOMLK
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FOH - RECEIVER

.
’

CHKCOMMD1 :
MOV DPTR, #8002H
MOV A,#10H ;SET RECEIVER
MOVX @DPTR, A
RX_PC
CINE A, #O0FOH, CHKESCMAIN
MOV - DPTR, #8002H
MOV A, #10H
MOVX @DPTR, A ; PREPARE LINE FOR
RECEIVE . ‘
LCALL RECEIVER #SELECT FOR RE-
CEIVER
SIMP NEXTCOMMD
CHKESCMAIN:
CINE A, #ESC, BTRANS
LJMP INITIAL
BTRANS :
MOV DPTR, #8002H
MOV A, #20H
MOVX @DPTR,A
LCALL TRANSMITTER
NEXTCOMMD:
LCALL CLRBUFF
CLR. ITO
CLR IT1
SIMP CHKCOMMD1

;SEND COMMAND IF DATA IS OFH - COMMUNICATION BYTE
FOH - COMMUNICATION FILE

TRANSMITTER: =

RX_PC
CJINE A, #0FOH, TCHKESC
LCALL, - TRANFILE
SJIMP TRANSMITTER
TCHKESC: _
CJNE A, #ESC, BTRANBYTE
SIMP RETURNT
BTRANBYTE:
LCALL - TRANBYTE
SJIMP TRANSMITTER
RETURNT :
. RET .
; COMMUNICATION BYTE OF DATA. IS THAT SENDING OUT FOR ONE
CHARACTER
.;UNTIL DATA IS ‘1B’ (ESCAPE) IS ESC
TRANBYTE:
PUSH A
LPTRANBYTE :
RX_PC
LCALL MODDATB
CJNE A, #ESC, LPTRANBYTE ;CHECK ESCAPE KEY
POP A
RET

;ROUTINE FOR MODULATE DATA IN FSK PATTERN
;DATA THAT SENDING IN ACCUMULATOR

MODDATB :
PUSH DPH



PUSH
PUSH

SETB
MOV

MOV
MODDAT1B:
JNB
CLR
MOV
MOV

SETB
CLR
DJINZ
SETB
CLR

POP
POP
POP
RET

DPL
A

IT1
R3,A

6 -

R2,#180D

IE1,$
IEl

A,R3

P1,A

P3 OR
P3 OR
R2,$
P3 OR
IT1

A
DPL
DPH

; COMMUNICATION FILE BY

(1K, 2K, 4K, 8K, 32K)

TRANFILE:
PUSH
RECECMDPC:
MOV
RX_PC
CJINE
LCALL
LJMP
RECECMDPC1 :
RX_PC
RECENEXT:
MOV
INC
CJNE

CEIVE COMMAND

MOV
SECMDFSK:
MOV
LCALL
INC
CJINE

A

4
5

5

SEND -BLOCK

RO, #BUFF_COMMD

A, #ESC, RECENEXT
MODDAT
QUITTF

@RO,A

RO

; PUT DATA TO MOD FSK

;DELAY FOR LOAD

OF DATA

;SAVE COMMAND 18 BYTES

RO, #BUFF_COMMD+18, RECECMDPC1

RO, #BUFF_COMMD

A,@RO
MODDAT

RO, #BUFF_COMMD+18, SECMDFSK

RO

;CHECK NUMBER OF BLOCK DATA IS 00 ?

MOV
CJNE
MOV
CJNE
MOV
TX_PC
SJMP
TRANNORM:

A,34H
A, #00, TRANNORM

A,33H

A, #00, TRANNORM
A, #STCMD

QUITBLK

; START PROCESSING OF TRANSMISSION FILE
A, #STCMD

MOV
TX_PC



MOV DPTR, #0000
LPSEBLKFSK:

LCALL RE1BLKPC ;RECEIVE ONE BLOCK OF
DATA FROM PC
LPREPSE:

LCALL SE1BLKFSK ;SEND ONE BLOCK

MOV R6, #00

. MOV R7, $#00

DLTRANS:

DJINZ R6,$

LCALL SECRPC

INC DPTR

MOV A,DPH

CJINE A,34H,LPSEBLKFSK ;CHECK NUMBER OF
BLOCK

MOV A,DPL

CJINE A, 33H, LPSEBLKFSK
QUITBLK: )
; CHECK NUMBER OF REMAINDER DATA IS 00 ?

MOV A,36H

CJINE A,#00, LPSERMD

MOV A,35H

CJINE A,#00, LPSERMD

SIMP NEXT_1
LPSERMD:

LCALL RECERMDPC ;RECEIVE REMAINDER
FROM PC

MOV RS, #50D -

MOV R6, #00H

MOV R7, #00H
DLBREMD:

DJINZ R6, $

DJINZ R7, DLBREMD

DJNZ R5, DLEREMD
LPREPRMD:

LCALL SERMDFSK ;SEND REMAINDER
NEXT 1:

LCALL SECRPC

LJMP RECECMDPC
QUITTF:

POP A

RET .
;ROUTINE FOR SEND ONE BLOCK OF DATA TO RF CIRCUIT
SE1BLKFSK:

PUSH DPH

PUSH DPL

PUSH A

MOV DPTR, #0000
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; SEND BLOCK OF DATA

LPSE1BLK:
MOVX

NAL RAM
LCALL

A,@DPTR
MODDAT

;READ DATA FROM EXTER-
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INC DPTR

MOV A,DPH

CJNE A, 32H,LPSE1BLK ;COMPARE HIGH ORDER
BYTE

MOV A,DPL

CJINE A,31H,LPSE1BLK ;COMPARE LOW ORDER
BYTE

POP A

POP DPL

POP DPH

RET .

;ROUTINE FOR MODULATE DATA IN FSK PATTERN
;DATA THAT SENDING IN ACCUMULATOR

MODDAT :
PUSH DPH
PUSH DPL
PUSH A
MOV R7,#00H
MOV R6, #10H
DLMODDAT :
DJINZ R7,$
DJINZ R6, DLMODDAT
SETB IT1
MOV R3,A
MoV R2,#180D
MODDAT1 :
JNB IE1, S
CLR IET™
MOV A,R3 :
MOV P1,A ; PUT DATA TO MOD FSK
SETB P3 OR 4
CLR P3 OR 5
DJINZ R2,$ ;DELAY FOR LOAD
SETB P3 OR 5
CLR IT1
POP A
POP DPL
POP DPH
RET
;ROUTINE FOR RECEIVE BLOCK OF DATA FROM PC (RECEIVE
BLOCK)
RE1BLKPC.:
PUSH DPH
PUSH DPL
PUSH " A
MOV R6,#00
) MoV DPTR, #0000
LPREBLKPC:
RX PC
MOVX @DPTR,A ;STORE DATA IN EXTER-
NAL RAM
INC DPTR
MOV A,DPH

CJINE A,32H,LPREBLKPC ;CHECK HIGH BYTE



MOV
CJINE

POP
POP
POP
RET

;ROUTINE FOR SEND

SERMDFSK :
PUSH
PUSH
PUSH

MOV
LPSERE:
MOVX
LCALL
INC
MOV
CJINE
BYTE
MOV
CJINE
BYTE

~
POP
POP
POP
RET
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A,DPL
A, 31H, LPREBLKPC ;CHECK LOW BYTE

A
DPL
' DPH

REMAINDER OF DATA TO RF CIRCUIT

DPH
DPL
A

DPTR, #0000

- A,@DPTR

MODDAT
DPTR

A,DPH .
A,36H,LPSERE ; COMPARE HIGH ORDER

A,DPL
A, 35H,LPSERE ; COMPARE LOW ORDER

A
DPL
DPH

H

;ROUTINE FOR RECEIVE REMAINDER OF DATA FROM PC

RECERMDPC:
PUSH
PUSH
PUSH
MOV

LPRERMD:
RX PC
MOVX

NAL RAM
INC
MOV
CJINE
MOV
CJIJNE

POP
POP
POP
RET

DPH

DPL

A .
DPTR, #0000

@DPTR, A ;STORE DATA IN EXTER-

DPTR

A,DPH

A, 36H, LPRERMD ; CHECK. REMAINDER
A,DPL

A,35H, LPRERMD

A
DPL
DPH

;ROUTINE FOR CLEAR BUFFER COMMAND

CLRBUFF:
PUSH
MOV
MOV

LPCLRBF:
MOV
INC
CINE
POP
RET

A
RO, #BUFF_COMMD
A, #00

@RO,A
RO
RO, #BUFF_COMMD+18, LPCLRBF

A
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;ROUTINE AS RECEIVER
;RECEIVE COMMAND IF DATA IS OFH - COMMUNICATION BYTE
FOH - COMMUNICATION FILE

’
RECEIVER:
RX_PC
CJINE A, #O0FOH, RCHKESC
LCALL REFILE
SJIMP RECEIVER
RCHKESC:
CJINE A, #ESC, BREBYTE
SJMP RETURNR '
BREBYTE: ‘
LCALL REBYTE
SJMP RECEIVER
RETURNR :
RET
;ROUTINE FOR RECEIVE DATA IN BYTE FORMAT
REBYTE:
PUSH A
LPGETBYTE:
LCALL GET1BYTE
TX_PC
CJINE A, #ESC, LPGETBYTE ;CHECK ESCAPE KEY
POP A
RET

;COMMUNICATION FILE BY RECEIVE BLOCK OF DATA
(2K, 4K, 8K, 32K)

REFILE: ,
PUSH A =
EPGETCMD
MOV RO, #BUFF_COMMD
LPGETCMD1 : -
LCALL GET1BYTE
CJINE A, #ESC, SAVECMD
TX_PC
LJMP QUITRF
GETCMDNEXT:
LCALL GET1BYTE
SAVECMD:
MOV @RO,A
INC RO
CJINE RO, #BUFF_COMMD+18 , GETCMDNEXT ;RE-
CEIVE COMMAND
MOV RO, #BUFF_COMMD

;TIME THE WASTE FOR SEND COMMAND TO PC ABOUT 0.5 SEC
SECMDPC:

MOV A,@RO

T™X PC

INC RO

CJINE RO, #BUFF_COMMD+18, SECMDPC ; SEND

COMMAND TO PC
;CHECK NUMBER OF BLOCK DATA IS 00 ?

MOV . A,34H

CJINE A, #00,RECENORM

MOV A,33H

CJINE A, #00, RECENORM

SJMP CHKREM1 :

RECENORM:



;RECEIVE FILE

MOV
LPGETBLK:
LCALL
LCALL
PC
INC
MOV
CJINE
MOV
CJINE
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DPTR, #0000

;RECEIVE ONE BLOCK

GET1BLK
; SEND BLOCK OF DATA TO

SEBLKPC

DPTR

A,DPH

A, 34H,LPGETBLK
A,DPL

A, 33H,LPGETBLK

;CHECK NUMBER OF REMAINDER DATA IS 00 ?

CHKREM1 :
MOV
CJINE
MOV
CJINE
SJMP

LPGETRMDO :
LCALL
LCALL

RETURNM:
LJMP
QUITRF:
POP
RET

A,36H

A,#00, LPGETRMDO
A,35H

A, #00, LPGETRMDO
RETURNM

GETRMDRF ;REMAINDER

SERMDPC

LPGETCMD
A

;ROUTINE FOR RECEIVE ONE BLOCK OF DATA FROM RF CIRCUIT

GET1BLK:
=PUSH
PUSH
PUSH
MOV
MOV

DPH

DPL-

A
DPTR, #0000
R6,#00

;GET BLOCK OF DATA

LPGET1BLK:
LCALL
MOVX

NAL RAM
INC
MOV
CJNE
MOV
CJINE
POP
POP
POP
RET

GET1BYTE
@DPTR, A

DPTR

A,DPH

A, 32H,LPGET1BLK
A,DPL
A,31H,LPGET1BLK
A

DPL

DPH

; STORE DATA IN EXTER-

;CHECK BLOCK

;ROUTINE FOR RECEIVE ONE BYTE OF DATA
;RETURN DATA IN ACCUMULATOR

GET1BYTE:
PUSH
PUSH
SETB
MOV

CEIVE DATA
MOV
MOVX
SETB

DPH
DPL
ITO
DPTR, #8002H

A,#10H
@DPTR, A
AORDO

; PREPARE FOR RE-

;CLEAR SHIFT REGISTER



- 72 -

MOVX @DPTR, A ;ENABLE SHIFT REGIS-
TER

JNB 1E0, $

CLR IEO

MOV DPTR, #8001H

MOVX A,@DPTR

MOV R4,A

MOV DPTR, #8002H

MOV A, #10H

MOVX @DPTR, A

MOV A,R4

CLR ITO

POP DPL

POP DPH

RET
;ROUTINE FOR SEND BLOCK OF DATA TO PC
SEBLKPC:

PUSH DPH

PUSH DPL

PUSH A

MOV DPTR, #0000
LPSEBLKPC: 5

MOVX A, @DPTR ;READ DATA FROM EXTER-
NAL RAM

TX_PC

INC DPTR

MOV A,DPH

CJINE A,32H, LPSEBLKPC ; COMPARE LOW ORDER
BYTE

MOV A,DPL

CJINE A,31H, LPSEBLKPC ; COMPARE HIGH OR-
DER BYTE ‘

POP A

POP DPL

POP DPH

RET
;ROUTINE FOR RECEIVE REMAINDER OF DATA FROM RF CIRCUIT
GETRMDRF :

PUSH DPH

PUSH DPL

PUSH A

MOV DPTR, #0000

MOV R6,#00
LPGETRMDRF :

LCALL GET1BYTE

MOVX @DPTR, A ;WRIE TO EXTERNAL RAM

INC DPTR

MOV A,DPH

CJINE A, 36H, LPGETRMDRF ; CHECK REMAINDER

MOV A,DPL

CJINE A, 35H, LPGETRMDRF

POP A

POP DPL

POP DPH

RET
;ROUTINE FOR SEND REMAINDER OF DATA TO PC
SERMDPC:

PUSH DPH
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PUSH DPL

PUSH A

MOV DPTR, #0000
LPSERMDPC:

MOVX A,@DPTR ;RESTORE DATA FROM
EXTERNAL RAM

X PC

INC DPTR

MoV A,DPH

CJINE A,36H,LPSERMDPC ;COMPARE HIGH ORDER
BYTE

MOV A,DPL

CJIJNE A,35H, LPSERMDPC ; COMPARE LOW ORDER
BYTE

POP A .

POP DPL

POP DPH

RET

;SEND CORRECT CODE TO PC

SECRPC:
PUSH A
MOV A, #CRRCD
TX_PC
POP A
RET

; TRANSMISSION TO PC

TX_PC: MACRO
JNB™ TI,$
CLR TI
MOV SBUF, A
ENDM !
;RECEIVING FROM PC
RX_PC: MACRO
JNB RI,S
CLR RI
MOV A, SBUF
ENDM

END



#include
#include
#include
#include
#include
#include
#include
#include
#include

#define
#define
f#define
#define
#define

NMARWIN ¥

o [ ) W o -
Iﬂmnmm“mﬂ')uquua:uﬁﬂamm-ﬂ@”agﬂumﬁ’ﬂaﬂau“"l“a{

<stdio.h>
<dos.h>
<bios.h>
<gtdlib.h>
<alloc.h>
<string.h>
<ctype.h>
<conio.h>
<io.h>

"BORDER 1

ESC 27
REV_VID 0x70
NORM_VID 7
MAX_BUF 8192+200

popup (char *menu(],char *, int, int, int, int);

int
void save_video(int,int,int,int,unsigned int *);
void restore_video(int,int,int,int,unsigned char *);
void goto_xy(int,int);
void cls(void);
void write_video(int,int,char *,int);
void display menu(char #*menul(],int,int,int);
void draw_border(int,int,int,int);
void transmit(void);
void receive(void);
void transmit_byte(void);
void transmit_file(void);
void receive byte(void); |,
void receive file(int);
void title(void):
int get_tresp(int,int,int,char *menu(],char *);
~int is_in(char *, char); )
void initial(veoid); 5
void handshake (unsigned char,unsigned char);
void senddata(unsigned char);
unsigned char recedata(void);
unsigned int COM1 = O0x3F8; /* serial port address */
unsigned int TXBUFF1,RXBUFF1;
unsigned int DIV_LSB1l,DIV_MSB1, IER1, IIR1,LCR1,MCR1, LSR1,MSR1;
unsigned char BAUDLI1,BAUDH1;
unsigned int COM2 = Ox2F8; /* serial port address */
unsigned int TXBUFF2,RXBUFF2;
unsigned int DIV_LSB2,DIV_MSB2, IER2, IIR2,LCR2,MCR2,LSR2,MSR2;
unsigned char BAUDL2, BAUDH2;
unsigned long length;

//unsigned char Buf [MAX_BUF];

unsigned

char filename[30],buf [MAX BUF];

FILE *loadfile, *savefile;

char *main_menu(} = {
“TRANSMIT”,
“RECEIVE", )
“ABOUT”,
“QUIT”
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}i
char *sup_menu[] = {
“BYTE”,
“FILE”
}:
char *size menu[] = {
* 1 KBYTE”,
* 2 KBYTE”,
* 4 KBYTE”,
* 8 KBYTE”,
*32 KBYTE”
}:

void main()

int i,select;
cls();
initial();
goto_xy(10,0);
printf (™
handshake (0x55, 0xaa) ;
goto_xy(9,0);
printf(*
printf(*
printf(* {
getch();
title();
do({

cls();

LINKING...");

select = popup (main_menu,”traq”,4,1,3,BORDER);

switch(select) {
case -1 : cls();
break;
case 0 : transmit();
break;
case 1 : .receive();
break;
case 2 : title();
break; R
3 : inportb (RXBUFF1)%
exit (0);

case

Y

}
}while (1) ;

voidt initial (void)

{

/*INITIAL 8250 */
TXBUFF1 = COM1l; RXBUFF1L = COML;

DIV_LSB1 = COM1; DIV_MSBl1 = COM1+1;

IER1 = COM1+1; IIR1 = COM1+2; LCR1
MCR1 = COM1+4; LSR1 = COM1+5; MSR1l
BAUDL1 = 12; BAUDH1 = 0;

/*SET DLAB = 1 buad rate = 2400 bps */

outportb (LCR1,128); outportb(DIV_LSB1,BAUDL1);

outportb (DIV_MSB1,BAUDH1) ;

/*SET DLAB = 0 buad rate = 2400 bps */

= COM1+3;
= COM1+6;

COMMUNICATION COMPLETE\n®);

\n*);

PRESS ANY KEY TO CONTINUEY) ;
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outportb(LCR1,3) ; outportb(IIR1,1); outportb(1ER1,0); outportb(MCR1,3);
TXBUFF2 = COM2; RXBUFF2 = COM2;

DIV_LSB2 = COM2; DIV_MSB2 = COM2+1;

IER2 = COM2+1; IIR2 = COM2+2; LCR2 = COM2+3;

MCR2 = COM2+4; LSR2 = COM2+5; MSR2 = COM2+46;

BAUDL2 = 6; BAUDHZ2 = 0;

/*SET DLAB = 1 buad rate = 9600 bps */
outportb (LCR2,128) ; outportb(DIV;LSBa,BAUDL2); outportb(DIV;MSBZ,BAUDHZ);

/*SET DLAB -= 0 buad rate = 9600 bps */
outportb (LCR2, 3) ; outportb(IIR2,1); outportb(IER2,0); outportb(MCR2,3);

}

void handshake (unsigned char s_data,unsigned char r_data)

while (recedata() != r data);
senddata (s_data) ;

}

void senddata(unsigned char data)
{ .

unsigned char status_uart;
status_uart = inportb(LSR1l) & 32 ;
,while (status_uart == 0)

{

status_uart = inportb(LSR1) & 32; /* wait for tx buffer empty */

outportb (TXBUFF1,data) ; -

}

unsigned char recedata(void)
{
unsigned char status_uart;
status_uart = inportb(LSR1) & 1;
while (status_uart == 0)
{
status_uart = {pportb(LSRl) & 1;
} /* wait for rx buffer received data */
return inportb (RXBUFF1);
}

void transmit () .
{
int select;
cls();
senddata (0x0f) ;
delay(10);
goto_xy(12,10);
printf (*SELECT TRANSMISSION TYPE") ;
select = popup (sup_menu,*bf*,2,1,10,BORDER); .
switch(select) { )
case -1 : cls();
genddata (0x1b) ;
break;
case 0 : transmit byte(};
break;
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case 1 : transmit_ file();
break;

}
}

void receive()

int select, shake;
cls(); -
senddata (0x£0) ;
delay(10);
goto_xy(12,10);
printf (*SELECT RECEIVE TYPE");
select = popup(sup_menu,“bf~”,2,1,10,BORDER) ;
switch(select) { .
case -1 : cls();
senddata (0x1b) ;
break;
cagse 0 : receive_ byte();
break;
case 1 : dof
receive file(shake);
}while (shake==0);
break;

void transmit_byte()

unsigned char-key;
cls();
senddata (0x0f) ;
delay(10) ;
goto_xy(12,10);
printf (“TRANSMIT BYTE MODE \n”);
pr%ntf(“\nTRANSFER ASCII CODE FOR KEY PRESS (Esc = EXIT)\n”):;
do
key = getche();
putchar (0x7) ;
senddata (key) ;
delay(1);
}while(key != 0x1b); /* Esc */

void transmit_file(void)
{
unsigned char *size;
int 1, j, k, nread;
unsigned long block block_size, num block remainder;
int select;
senddata (0x£0) ;
delay(10);
dof
cls();
goto_xy(12,10);
printf (“TRANSMIT FILE MODE\n*);
printf (“PLEASE ENTER FILENAME TO TRANSMIT : *);
gets(filename) ; .
loadfile = fopen(filename,”rb”);



*/

*/
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if (loadfile == NULL) {

printf ("NO FILE %s\n”, filename);
printf ("PRESS ANY KEY TO BACK TO MAIN MENU*) ;

getch() ;

else(

printf (*PLEASE SELECT BLOCK SIZE TO TRANSMIT”);
select = popup(size_menu,~12483",5,1,18,BORDER);
switch(select) {
case -1 : cls();
break;
cage 0 : block = 1;
break;
case 1 : block = 2;
break; .
cagse 2 : block = 4;
break;
case 3 : block
break;
case 4 : block = 32;

[}
[+ ]
~e

if (select 1= -1){

length = filelength(fileno(loadfile));

block_size = block*1024;

num_block = length / block size;

remainder = length % block size;

goto_xy(15,0);

printf (“FILE LENGTH = %lu BYTE\n”,length);

printf ("BLOCK SIZE = %lu KBYTE (%¥1uBYTE)\n”,block,block size); *
printf ("NUMBER OF BLOCK = %lu BLOCK\n”,num block) ;
printf (*REMAINDER = %$lu BYTE\n”,remainder);
senddata (Oxff); =

putchar (0x£ff) ;

size = (char *)&block_size;

senddata (*size) ; /* SENT LOW BYTE OF BLOCK 'S SIZE */
putchar (*size);
senddata (*(size+1)) ; /* SENT HIGH BYTE OF BLOCK ‘S SIZE */

putchar (* (size+l));
size = (char *)&num block;
senddata (*size); /* SENT LOW BYTE OF NUMBER OF BLOCK

putchar (*size) ;
senddata(* (size+l)); /* SENT HIGH BYTE OF NUMBER OF BLOCK

\

putchar (* (size+l));
size = (char *)s&remainder;

senddata (*size); /* SENT LOW BYTE OF REMAINDER */
putchar(*size);

senddata (* (size+l)); /* SENT HIGH BYTE OF REMAINDER */
putchar (* (size+l));

i = 0;
while((i<8) && (filename[i] 1= *.’)){
senddata (filename [i]) ;
putchar (filename[i]);
i++; )
}
j o= i+1;
for(;i<8;i++){
senddata (0) ;
putchar (0) ;

for (i=j;i<(j+3);i++)
senddata(filename(i));
putchar(filename [i]) ;
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putchar(*\n’);
while (recedata() != 0x33)
printf (*"RECEIVING CORRECT COMMAND\r”") ;
printf (* \r”);
for(i=0;i < num_block ;i++){
printf (*TRANSMISSION BLOCK %2d\r~”,i+l);
for(j=0;j < (block*4);j++){
nread = fread(buf,1,256,lcadfile);
for (k=0;k < nread;k=k+1) {
senddata (buf [k]) ;

}

while (recedata() != 0x22);

}
printf(“\nTRANSMISSION REMAINDER\n');
while (! feof (loadfile)) {
nread = fread(buf,l,256,loadfile);
for (i=0;i<nread;i=i+1) {
senddata(buf(i]);
}

while (recedata() != 0x22);
printf(“TRANSMISSION FINISH\n");
printf (*PRESS ANY KEY TO BACK TO MAIN MENU\n*) ;

getch();
}
fclose (loadfile) ;

}while(select == -1);

} L2

void receive_byte()
{
unsigned char key;
cls();
senddata (0x0f) ;
delay(10);
goto_xy(12,10);
recedata() ;
printf (*RECEIVE BYTE MODE\n”);
while (key != 0x1b) {
key = recedata();
printf (“%c”, key) ;

}
}

void receive_file(int shake)

{
// char far *fptr; 4
int i, j;
unsigned int *s;
unsigned long S, N, R, L;
unsigned long block_size, num_block, remainder;
cls () ;
senddata (0x£0) ;
delay(10);
goto_xy(12,10);
recedata() ;
printf£ (*RECEIVE FILE MODE\n");
printf (*RECEIVING HEADER\n”) ;
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if ((buf [0] = recedata()) == 0x1lb)
shake = 0;

else{
shake = 1;

}

for(i=1;i<18;i++){
buf [i] = recedata();
putchar (buf[i]) ;

printf (“\nRECEIVE HEADER FINISH\n*);

8 = (unsigned int +*)&buf[l];

block_size = *s;

s = (unsigned int *)&buf[3];

num block = *s;

8 = (unsigned int *)&buf[5];

remainder = *s;

for(i=0,j=0;i<8;i++) {

if(buf[i+7] t= 0){

filename([i] = buf[i+7];
J++;

filename([j] = ‘.’;
sscanf (&buf [15] ,7%38” ,&filename [j+1]) ;
length = (block_size*num_block)+remainder;
prlntf(“FILENAME = %s\n*,filename) ;
printf (*"BLOCK SIZE = %lu KBYTE\n”,block_size/1024);
printf ("NUMBER OF BLOCK = %lu BLOCK\n”,num block);
printf (*REMAINDER BYTE = %lu BYTE\n”,remainder) ;
printf (“*FILE LENGTH = %1lu BYTE\n”,length);
savefile = fopen(filename, “wb”) ;
if (savefile == NULL) {
printf ("NO FILE &s\n”",filename);
printf (*PRESS ANY KEY TO BACK TO MAIN MENU”) ;
shake = 0;
getch();

else(
// fptr = (char far *) farmalloc(block_size);
L = 0;
for (N=0;N<num_block;N++) {
for (S=0;S<block_size;S++) {
buf [L] = recedata();
// printf (*"BYTE RECEIVED = %7lu\r”,S+l);
// fputc (key, savefile);
L++;

}

// printf (*\nRECEIVING REMAINDER (%lu)\n”,remainder);
for (R=0;R<remainder;R++) {
buf{L] = recedata();
L++;

printf (*"BLOCK RECEIVED = %2lu LENGTH = %7lu\n”,N,L);
// farfree (fptr) ;

fwrite (buf,L,1,savefile);

fclose(savefile);

printf (“BYTE RECEIVED = %7lu\r”,R);

printf (*\nTOTAL BYTE RECEIVE %lu\n”,L);

printf (*RECEIVE FINISH\n”);

printf (*PRESS ANY KEY TO BACK TO MAIN MENU')'
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getch();

void title()

cls();

draw_border(1,1,24,79);
draw_border(3,3,21,76);
«draw_border(6,20,18,60);

goto_xy(8,26) ;

printf (“FREQUENCY SHIFT KEYING PROJECT”) ;
goto_xy(16,26) ;

printf(* PRESS ANY KEY TO CONTINUE”);
getch() ;

putchar (0x7) ;

}

int popup (menu,keys,count,x,y,border)
char *menull];
char t*keys;
int count;
int x, y;
int border;

register int i,len;
int endx, endy, choice;
// char far *fptr;
uns®yned int *p;
if ((x>24) || (x<0) || (y>79) || (y<0)) {
printf (*range error”);
return -2;
}
len = 0;
for(i = 0; i<count; i++)
if (strlen(menufil) > len) len = strlen(menu(il]);
endy = len + 2 + y;
endx = count + 1 + X;
if ((endx+1>24) || (endy+1579)) {
printf (*menu won’t £it”);
return -2;

% = (unsigned int *)malloc((endx-x+1) * (endy-y+1l));
if(ip) exit(l);

save_video(x, endx+l, y, endy+l, p);

if (border) draw_border (x,y, endx, endy) ;

display menu(menu, x+1, y+l, count);

choice = get_resp(x+l, y, count, menu, keys);
restore_video(x, endx+l, y, endy+l, (char *)p);

free(p);
return choice;
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void display menu(menu, x, y, count)
char *menul];
int x, Yy, count;

{ regigster int i;
for(i = 0; iccount; i++,x++) {
goto_xy(x, Y):
printf (menulil);
} .
}

void draw_border (startx,starty, endx, endy)
int startx, starty, endx, endy;

register int i;

for (i=startx+l; icendx; i++) {
goto_xy (i, starty);
putchar(179) ;
goto_xy(i, endy);
putchar(179);

for (i=starty+l; ic<endy; i++)
goto_xy (startx, i);
putchar (196) ;
goto_xy(endx, i);
putchar (196) ;

goto_xy (startx, starty) ;putchar (218) ;
goto_xy (startx, endy);putchar(191);
goto_xy (endx, starty);putchar(192);
goto_xy (endx, endy) ;putchar(217);

int get_resp(x, y, count, menu, keys)
int x, y, count;
char *menul];
char tkeys;

union inkey {
char ch[2];
int i;
} e
int arrow_choice=0, key_choice;

Y++:

goto_xy(x, ¥);
write_video(x, y, menu[0], REV_VID); v

for(;;) {
while ({biosgkey(1)) ;
c.i = bioskey(0);

goto_xy (x+arrow_choice, y);
write_video (x+arrow_choice, vy, menu [arrow_choice], NORM_VID) ;

if(c.ch(0]) { . :
key_choice = is_in(keys, tolower(c.chl[0]));

if (key_choice) return key choice-1;
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switch(c.ch[0]) {
case ‘\r’ : return arrow_choice;
case * * : arrow_choice++;

break;
case ESC : return -1;
}
else {

switch(c.ch([1])) { )
cagse 72 : arrow_choice—;
break;
case 80 : arrow_choice++;
break;
}

if(arrow_choiceuzcount) arrow_choice=0;
if (arrow_choice<0) arrow_choice=count-1;

goto_xy (x+arxrow_choice, y);:
write_video (x+arrow_choice, y, menularrow_choice], REV_VID);

}

void write video(x, y, p, attrib)
int x, y; ™~
char *p;
int attrib;

{
union REGS r; ;
register int i, J;

for (i=y; *p; i++) {
goto_xy(x, 1i);
r.h.ah = 9;
r.h.bh 0;
r.x.cx = 1;
r.h.al = *p++;
r.h.bl = attrib;
int86 (0x10, &r, &r);

void save_video (startx, endx, starty, endy, buf ptr)
int startx, endx, starty, endy;
{ unsigned int *buf_ptr;
union REGS r;
register int i, j; .
for (i=starty ; ic<endy; i++)
for (j=startx; j<endx; j++) {
goto_xy(j, 1i);
r.h.ah = 8;
r.h.bh = 0;
*buf_ptr++ = int86(0x10, &r, &x);
putchaxr(* ‘);

void restore_video(startx, endx, starty, endy, buf_ptr)
int startx, endx, starty, endy;
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unsigned char *buf ptr;

union REGS r;
.register int i, j; )
for(i=starty ; icendy; i++)
for (j=startx; j<endx; j++) {
goto_xy(j, i);
r.h.ah = 9;
r.h.bh = 0;
r.x.cx = 1;
r.h.al = *buf ptr++;
r.h.bl = *buf ptr++;
ints86 (0x10, &r, &r);

void cls ()

{

union REGS r;

r.h.ah
r.h.al
r.h.ch
r.h.cl
r.h.dh
r.h.dl
r.h.bh =
int86 (0x10, &r, &r);
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void goto_xy(x, y)
int x,y;

union REGS r; :

r.h.ah = 2;
r.h.dl = y;
r.h.dh = x;
r.h.bh = 0;
int86 (0x10, &r, &r);

}

int is_in({(s, c)
char *s, C;

{

register int i;

for(i=0; *s; i++) if(*s++==C) return i+l;
return 0;

)
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