Fall 2004 Embedded Systems
AlSl 3. Serial Communication

1. Purpose
PC Linux olM Serial port & 0|&35l0{ file & &4l5t
CHst 7|27l 2 &1s| shot

—

rir
[H

ZIOMES 2MSH0{, serial S0

-—

2. Problem 3

Write an application program named "recvs" in user space of Linux PC, which is a receiver
program for serial file downloading. An application program named "sends" will be provided,
which is a sender program.

3. Hardware &&

Serial downloading 2 FdstzA™ F el AFEIF Eestn|, Zt2te| serial interface £
serial cable 2 91&35l0{0o}F &0

JeiL 2 AsolM= gttfe| PC AME3H7|2 stch. Sender program 2 serial port 0
(COM1)E ARSstL, receiver program 2 serial port 1 (COM2)& ARSStCt O] & serial port =
null modem cable 2 A SICt, EZ-X5 & serial cable 0| null modem cable 0|22 0| cable 2
PC 2|l COM1 z} COM2 & &AlF od&si2l,
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4.1 Linux command ol 2|t file M

1) PCollA X-window & T3 A|ZIC}.

# startx
2) X—-window HIM FIH2| command window & ZHEC} X-window menu OllA{ System Tools —
Terminal 2 & H ME{SC} StLt= sender 7+, CHE Stite= receiver 7F AFESEZ| 2 SHCEL Sender
terminal & prompt & '#' £, receiver terminal & prompt & ‘@’ 2 LIE}T|Z2 St}
3) Sender terminal ol CtE2F 22 command 2 serial port 0 (COM1)2 MA& 5= Jcl.

# stty —F /dev/ttyS0O 115200 cs8 —parenb —cstopb line 0 —brkint —imaxbel —icrnl
4) Receiver terminal ol M ctS2} 22 command £ serial port 1 (COM2)E AN & £ UcCh,

@ stty —F /dev/ttyS1 115200 cs8 —parenb —cstopb line 0 —brkint —imaxbel —icrnl
5) o command 9| 2} =29 o|o| & Modstat, Web ofl M
http://www.yolinux.com/HOWTO/Serial-HOWTO.htm!| &=,
6) MHM= serial parameter & &QlstC}

# stty —F /dev/ttyS0

@ stty —F /dev/ttyS1
7) Receiver terminal ol CHS command 2 serial receiver & T&A|ZICH

@ cat /dev/ttyS1
8) Sender terminal olA ChZ command 2 serial sender & F&AlZICt source_ascii_file 2
HE= sends.c & ALEE = Uch

# cat source_ascii_file >/dev/ttyS0



9) Receiver terminal ol source_ascii_file 2| LH20] Ho|H™H A Z!
10) Receiver & H™X|A|Z|2HH | receiver terminal ol Ctrl+C & & stc}.

4.2 Application program sender 2t Linux command receiver o] 2|sF M&

1) Receiver terminal M= 4.1 2} SU5HA 2dstc).
2) Sender terminal olM= HFE sends.c file 2 compile Stct 22
gcc 7F ot gecc & AbE35to{of Sict,

# gcc —o sends sends.c

3) Sender terminal olM sender program & T8 A|ZICt source_ascii_file 2 sends.c & AlE&
o

= ULt
# ./sends source_ascii_file
4) Receiver terminal ol source_ascii_file 2| LH20| Ho|H™H A3

compiler

4.3 Application program sender 2} application program receiver o] 2|8t file MZ&.

1) Web ol M Serial-Progamming—HOWTO.htm| &M E &o} ed=C}.
2) Sends.c program & 0|3l stc}.
3) O|& HIE2Z Application program ¢l recvx.c program = 2t
@ vi recvs.c
4) recvs.c & compile SHCh.
@ gce —0 recvs recvs.c
5) Receiver terminal ol M revcs program & F8A|ZIC}.
@ ./recvs destination_ascii_file
6) Sender terminal ol sends program & =& StCt.
# ./sends source_ascii_file

rok

tC}

7) Receiver terminal OllA destination_ascii_file 0] MMzl 1 L{&0|

SY5HHE 43!

8) Binary file (& &0 sends file) & &2 program 22 M&0| 7Hs8HX| test 52},

5. Demonstration (To TA, 10/28 Thu. 4 PM — 6 PM)

6. Report (To TA, Due 11/1 Mon 6 PM)
Each student should prepare his own report containing:
Purpose
Experiment sequence
Experimental results

Discussion: should be different even for each member of the same team.

References.

7. M &: sends.c program

—

[

arm=linux—

(=)

source_ascii_file 2}

/% File sends.c

*k

* File send program without transmitting the file length
%

* Programmed by Byung Kook Kim, Oct. 23, 2003
*/

#include<stdio.h>



#include<stdlib.h>
#include<unistd.h>
#include<sys/types.h>
#include<sys/stat.h>
#include<sys/ioctl.h>
#include<fcntl.h>
#include<linux/types.h>
#include<linux/serial.h>
#include<termios.h>
#include<string.h>
#include<sys/signal.h>

#define BAUDRATE B115200
#define MODEMDEVICE "/dev/ttyS0"
#define _POSIX_SOURCE 1
#define FALSE O

#define TRUE 1

//open dev setting...

#define _O_RDONLY 0x0001
#define _O_WRONLY 0x0002
#define _O_RDWR 0x0004
#define _O_CREAT 0x0100
#define _O_TRUNC 0x0200
#define _O_EXCEL 0x0400
#define _O_APPEND 0x0800
#define _O_TEXT 0x4000
#define _O_BINARY 0x8000

volatile int stop=FALSE;

int main(int argc, char *argv[])

{
FILE =ffile;
int fd,i;
struct termios oldtio,newtio;
char buffer[258];
unsigned long total_len;
unsigned long len,imsi_len;

// 1. Check arguments
if (argc !=2) {

//BAUD RATE setting
//serial port
//POSIX source

//termios structure

//total length of size.
//temporary length.

fprintf(stderr, "Usage: sends <source_filename>Wn");

exit(=1);

// 2. Open input datafile

if (!(ffile=fopen(argv[1],"rb"))) { //read file as binary

fclose(ffile);

fprintf(stderr, "Cannot open %sWn", argv[1]);

exit(=2);



}
fprintf(stderr, "Starting send?2 %s ... WrWn", argv[1]);

// 3. Open SIO
fd=open(MODEMDEVICE, _O_RDONLY | _O_BINARY ); //open serial port

y —

if (fd < 0)
{
perror(MODEMDEVICE);
exit(=3);
}
tcgetattr(fd,&oldtio); //save current setting to oldtio
bzero(&newtio,sizeof(newtio)); //clear struct for new port

newtio.c_cflag=BAUDRATE | CS8 | CLOCAL | CREAD:;
//control mode flag

newtio.c_iflag=IGNPAR; //input mode flag

newtio.c_oflag=0; //output mode flag

newtio.c_lflag=0; //local mode flag

newtio.c_cc[VTIME]=10; // Timer between character

newtio.c_cc[VMIN]=255; //block for next 255 character

//init modem line & port setting..
tcflush(fd, TCIFLUSH);
tesetattr(fd, TCSANOW, &newtio);

/* Terminal settings done */

// 5. Read the source file and send it iteratively

while (stop == FALSE) {

len = fread(buffer, sizeof(char), 256, ffile);
//binary stream input

write(fd, buffer, len); //send char to receiver
fprintf(stderr, "%d ", len);
if (len <= 0) stop = TRUE;

}

printf("Wn");

// 8. Restore the old port settings
tcsetattr(fd, TCSANOW, &oldtio);

// 9. Close files
fclose(ffile);
close(fd);

printf("Sends completedWn");
return O;




