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Abstract  We analyze the problem that is occurring when using parity mode transformation required
for 9 bit serial communication under Linux environment and propose the solution. The parity mode
change is used for 9 bit serial communication in the Linux that by nature supports only 8 bit serial
communication. delay (around OS tick) arises. Our analysis shows that the cause is minimum length
of waiting time to transmit data remained in Tx FIFO buffers. A modified Linux serial driver proposed
in this paper decreases the delay less than 1ms by using accurate time delaying. Despite various system
communication interfaces, enormous existing standards and system have adopted RS-232 serial
communication, and the part of them have communicated by 9bit serial.
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Fig. 1 Serial communications protocol example

Table 1 UART Parity mode

Problems Percentage (%)
Numerical control error 40.5
Machining center error 35.5
Pick up error 20.0
Stacker crane error 4.0
Total 100.0
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void setParityMode(
int fd,
bool mode /*true: odd, false: even#/ )

struct termios tio;
bzero(&tio, sizeof(tio));
tegetattr(fd, &tio);
if(mode == false)
tio.c_cflag &= "PARODD;
else
tio.c_cflag |= PARODD;
tesetattr(fd, TCSADRAIN, &tio);
/%
notice "TCSADRAIN" should be used
*/
}
bool oddevenTable[256] = { false, true,
} /* true if the number of 1's is odd */
void sendData(
int fd,
unsigned data,
bool paritybit)

static bool currentMode = false;
bool requiredMode =
oddevenTable[data] ~ paritybit;

if(currentMode == requiredMode ) {

requiredMode);
}
write(fd, data, 1));
)
Fig. 2 Parity mode control code in Linux
environment
3. AEdn
¥ 4 248dA AAg Ao R ghxaE-
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static void uart_wait_until_sent(
struct tty_struct *tty, int timeout)

{

// omitted

char_time =

(port->timeout - HZ/50) /
port->fifosize;

char_time = char_time / 5;

if (char_time == 0)
char_time = 1;

if (timeout && timeout < char_time)
char_time = timeout;

// omitted

while (Iport—>ops—>tx_empty(port)) {
msleep_interruptible(
jiffies_to_msecs(char_time));
//waiting for empty
if (signal_pending(current))
break;
if (time_after(jiffies, expire))
break;

Fig. 5 Linux serial driver
(/drivers/tty/serial/serial_core.c version 4.3)
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static void uart_wait_until_sent(
struct tty_struct *tty, int timeout)

{

// omitted

char_time =
(port->timeout - HZ/50) /
port—>fifosize;
char_time = char_time / 5;
if (char_time == 0)
char_time = 1; //sleep_flag
if (timeout && timeout < char_time)

char_time = timeout;
// omitted

while (!port—>ops—>tx_empty(port)) {
if (uart_chars_in_buffer(tty) <= 1)
// sleep only if 1B in TX buffer >1.
break;
msleep_interruptible(

jiffies_to_msecs(char_time));
//waiting for empty

if (signal_pending(current))
break;

if (time_after(jiffies, expire))
break;

Fig. 6 Modified Linux serial driver
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