
Подключение весов Штрих-СЛИМ версии 3 с 
интерфейсом USB к системе Ubuntu

Все написанное ниже проверялось на дистрибутиве Ubuntu 12.04 descktop, который был 
установлен на ноутбук HP.

Весы  Штрих-СЛИМ,  с  точки  зрения  USB  подключения,  представляют  из  себя 
стандартный класс CDC устройств. 

Для  такого  класса  в  системе  Ubuntu  есть  стандартный  драйвер  cdc_acm.  Он 
автоматически  загружается  при  подключении весов  и  в  системной папке  /dev  появляется 
файл  последовательного  доступа  ttyACMx,  где  x  — номер.  Обращаясь  к  этому  файлу 
программа  пользователя  может  обмениваться  информацией  с  весами  и  управлять  ими. 
Порядок обмена и управления весами зависят от зашитого в весы протокола и даны в его 
описании. Обычно в весы Штрих-СЛИМ зашит протокол POS2.

Установка скорости обмена, по аналогии с  COM портом, в данном случае не нужна и 
носит формальный характер, а обмен ведется на максимальной скорости USB соединения.

Сам факт подключения весов к системе Ubuntu можно проверить следующим образом. 
Сразу после подключения весов к компьютеру нужно открыть окно терминала и выполнить 
команду dmesg. Нас интересуют последние строки вывода, там должны быть сообщения ядра 
операционной системы о подключении нового  USB  устройства с  VID=1FC9  и  PID=80A3, 
загрузки для него драйвера и присвоении ему имени ttyACMx. Пример сообщений приведен 
ниже.

ubuntu@ubuntu:~$ dmesg
...
[  384.804066] usb 5-2: new full-speed USB device number 3 using uhci_hcd
[  384.963091] usb 5-2: New USB device found, idVendor=1fc9, idProduct=80a3
[  384.963102] usb 5-2: New USB device strings: Mfr=1, Product=2, SerialNumber=0
[  384.963110] usb 5-2: Product: SLIM WEIGHTSCALE CDC
[  384.963117] usb 5-2: Manufacturer: SHTRIH-M
[  385.212389] cdc_acm 5-2:1.0: ttyACM0: USB ACM device
[  385.216968] usbcore: registered new interface driver cdc_acm
[  385.216976] cdc_acm: USB Abstract Control Model driver for USB modems and 
ISDN adapters

Для окончательной проверки подключения весов Штрих-СЛИМ к компьютеру, можно 
воспользоваться консольной программой test_weightscale, которая идет с этой инструкцией в 
виде  исходников  (прикреплена  к  этому  файлу  pdf).  Исходники  необходимо  сначала 
скомпилировать командой  make all,  выполнив ее в папке с программой и затем запустить 
программу командой  sudo ./test_weightscale ttyACMx,  где  x  — номер. Пример результатов 
удачной работы программы приведен ниже:

ubuntu@ubuntu:~/test_weightscale$ sudo ./test_weightscale ttyACM0

(2015) Test Shtrih-M POS2 weightscale
Args: port (baud) (u), 'port' is mandatory, 'u' is for unlimited state asking.
Connection port: ttyACM0, baud:9600
- Port is opened successfully.
- Found device:   SLIM   V5.0 11.04.2014 0 SHTRIH-M
- Device metrics: Max 10/30kg  Min 100g  e=5/10g  T=-24kg
- Device state:   Z   E    W=0.000kg   T=0.000kg

 Штрих-М, Москва, 2015 
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test_weightscale/makefile


CPP  = g++
CC   = gcc
OBJ  = test_weightscale.o rs232.o pos2.o
LINKOBJ  = test_weightscale.o rs232.o pos2.o
ifeq ($(OS),Windows_NT)
BIN  = test_weightscale.exe
else
BIN  = test_weightscale
endif
CXXFLAGS =
CFLAGS =
RM = rm -f

.PHONY: all clean

all: $(BIN)

clean: 
	${RM} $(OBJ) $(BIN)

$(BIN): $(OBJ)
	$(CC) $(LINKOBJ) -o "$(BIN)"

test_weightscale.o: test_weightscale.c
	$(CC) -c test_weightscale.c -o test_weightscale.o $(CFLAGS)

rs232.o: rs232.c
	$(CC) -c rs232.c -o rs232.o $(CFLAGS)

pos2.o: pos2.c
	$(CC) -c pos2.c -o pos2.o $(CFLAGS)







test_weightscale/pos2.c

/*
Shtrih-M, test POS2 protocol 
Moscow, 2015
*/

/***************************************************************************
*
* This program is free software; you can redistribute it and/or modify
* it under the terms of the GNU General Public License as published by
* the Free Software Foundation version 2 of the License.
*
* This program is distributed in the hope that it will be useful,
* but WITHOUT ANY WARRANTY; without even the implied warranty of
* MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
* GNU General Public License for more details.
*
* You should have received a copy of the GNU General Public License along
* with this program; if not, write to the Free Software Foundation, Inc.,
* 51 Franklin Street, Fifth Floor, Boston, MA 02110-1301 USA.
*
***************************************************************************/


/*******************************************
                   P O S 2
*******************************************/

#include "pos2.h"  
  
  
static un_pos2        pos2_buf;
static unsigned char  pos2_r_buf[POS2_BUF_LENGTH];
static unsigned int   pos2_r_buf_p;
static unsigned char  pos2_send_command_state;  


//
unsigned char * pos2_get_packet_pointer(void)
{
  return pos2_buf.packet;
};

//
unsigned char * pos2_ger_r_buf_pointer(unsigned int pos)
{
  return &pos2_r_buf[pos];
};  
  
//
unsigned char pos2_get_received_byte(unsigned int pos)
{
  if (pos < pos2_r_buf_p) return pos2_r_buf[pos];
  return 0;
};  

// 
unsigned char pos2_check_received_answer(unsigned char cmd)
{
  // check if command byte in answer is eqv cmd and error byte is 0   
  if (pos2_r_buf[2] == cmd && pos2_r_buf[3] == 0) 
    return 1;
  return 0;
};
  
//  
void pos2_clear()
{
  unsigned int c;
  for (c = 0; c < sizeof(st_pos2); c++) pos2_buf.packet[c] = 0;
  pos2_buf.fields.stx = PB_STX;
  for (c = 0; c < POS2_BUF_LENGTH; c++) pos2_r_buf[c] = 0;
  pos2_r_buf_p = 0;
}

//
void pos2_add_byte(unsigned char byte)
{
  if (pos2_buf.fields.length < POS2_BUF_LENGTH)
  {
    pos2_buf.fields.buf[pos2_buf.fields.length] = byte;
    pos2_buf.fields.length++;
  }
}

//
void pos2_add_password(unsigned long p)
{
  union
  {
       unsigned char b[4];
       unsigned long l;
  } t;
  t.l = p;
  pos2_add_byte(t.b[0]);
  pos2_add_byte(t.b[1]);
  pos2_add_byte(t.b[2]);
  pos2_add_byte(t.b[3]);
};

//
void pos2_add_crc()
{
  unsigned char c;
  unsigned char crc;
  crc = 0;
  for (c = 1; c < pos2_buf.fields.length + 2; c++)
    crc = crc ^ pos2_buf.packet[c];
  pos2_buf.fields.buf[pos2_buf.fields.length] = crc;
}

//
void pos2_receive_byte(unsigned char byte)
{
  // add byte to buffer
  if (pos2_r_buf_p >= POS2_BUF_LENGTH) return;
  pos2_r_buf[pos2_r_buf_p] = byte;
  pos2_r_buf_p++;
};

//
int pos2_is_received()
{
  // analize STX
  if (pos2_r_buf[0] != PB_STX)
  {
    pos2_r_buf_p = 0;
    return 0;
  };
  // analize LEN
  unsigned char len;
  len = pos2_r_buf[1];
  if (len >= POS2_BUF_LENGTH)
  {
    pos2_r_buf_p = 0;
    return 0;
  };
  // analize pos2_r_buf_p
  if (pos2_r_buf_p > (len + 2))
  {
    // check crc
    unsigned char c;
    unsigned char crc;
    crc = 0;
    for (c = 1; c < len + 2; c++)
      crc = crc ^ pos2_r_buf[c];
    if (crc == pos2_r_buf[len + 2]) return 1;
    else
    {
      pos2_r_buf_p = 0;
      return 0;
    };
  };
  return 0;
};








test_weightscale/pos2.h

/*
Shtrih-M, test POS2 protocol
Moscow, 2015
*/

/***************************************************************************
*
* This program is free software; you can redistribute it and/or modify
* it under the terms of the GNU General Public License as published by
* the Free Software Foundation version 2 of the License.
*
* This program is distributed in the hope that it will be useful,
* but WITHOUT ANY WARRANTY; without even the implied warranty of
* MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
* GNU General Public License for more details.
*
* You should have received a copy of the GNU General Public License along
* with this program; if not, write to the Free Software Foundation, Inc.,
* 51 Franklin Street, Fifth Floor, Boston, MA 02110-1301 USA.
*
***************************************************************************/


/*******************************************
                   P O S 2
*******************************************/

#ifndef POS2_H
#define POS2_H

#define  PB_ENQ              0x05
#define  PB_STX              0x02
#define  PB_ACK              0x06
#define  PB_NAK              0x15
#define  PB_BUSY             0x0B
#define  POS2_BUF_LENGTH     (255 - 4)

typedef struct
{
    unsigned char stx;
    unsigned char length;
    unsigned char buf[POS2_BUF_LENGTH];
} st_pos2;

typedef union
{
    st_pos2       fields;
    unsigned char packet[sizeof(st_pos2)];
} un_pos2;

//
unsigned char * pos2_get_packet_pointer(void);
//
unsigned char * pos2_ger_r_buf_pointer(unsigned int pos); 
//
unsigned char   pos2_get_received_byte(unsigned int pos);
//
unsigned char   pos2_check_received_answer(unsigned char cmd);
//  
void            pos2_clear();
//
void            pos2_add_byte(unsigned char byte);
//
void            pos2_add_password(unsigned long p);
//
void            pos2_add_crc();
//
void            pos2_receive_byte(unsigned char byte);
//
int             pos2_is_received();


#endif // POS2_H







test_weightscale/rs232.c

/*
***************************************************************************
*
* Author: Teunis van Beelen
*
* Copyright (C) 2005, 2006, 2007, 2008, 2009, 2010, 2011, 2012, 2013, 2014, 2015 Teunis van Beelen
*
* Email: teuniz@gmail.com
*
***************************************************************************
*
* This program is free software; you can redistribute it and/or modify
* it under the terms of the GNU General Public License as published by
* the Free Software Foundation version 2 of the License.
*
* This program is distributed in the hope that it will be useful,
* but WITHOUT ANY WARRANTY; without even the implied warranty of
* MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
* GNU General Public License for more details.
*
* You should have received a copy of the GNU General Public License along
* with this program; if not, write to the Free Software Foundation, Inc.,
* 51 Franklin Street, Fifth Floor, Boston, MA 02110-1301 USA.
*
***************************************************************************
*
* This version of GPL is at http://www.gnu.org/licenses/old-licenses/gpl-2.0.txt
*
***************************************************************************
*/

/* Last revision: October 10, 2015 */

/* For more info and how to use this library, visit: http://www.teuniz.net/RS-232/ */


#include "rs232.h"


#if defined(__linux__) || defined(__FreeBSD__)   /* Linux & FreeBSD */


int Cport[38],
    error;

struct termios new_port_settings,
       old_port_settings[38];
       
#define MAX_NAME_LENGTH     16
#define NAME_PREFIX_LENGTH  5
char comports[38][MAX_NAME_LENGTH+1]=
                      {"/dev/ttyS0","/dev/ttyS1","/dev/ttyS2","/dev/ttyS3","/dev/ttyS4","/dev/ttyS5",
                       "/dev/ttyS6","/dev/ttyS7","/dev/ttyS8","/dev/ttyS9","/dev/ttyS10","/dev/ttyS11",
                       "/dev/ttyS12","/dev/ttyS13","/dev/ttyS14","/dev/ttyS15","/dev/ttyUSB0",
                       "/dev/ttyUSB1","/dev/ttyUSB2","/dev/ttyUSB3","/dev/ttyUSB4","/dev/ttyUSB5",
                       "/dev/ttyAMA0","/dev/ttyAMA1","/dev/ttyACM0","/dev/ttyACM1",
                       "/dev/rfcomm0","/dev/rfcomm1","/dev/ircomm0","/dev/ircomm1",
                       "/dev/cuau0","/dev/cuau1","/dev/cuau2","/dev/cuau3",
                       "/dev/cuaU0","/dev/cuaU1","/dev/cuaU2","/dev/cuaU3"};

void RS232_SetZeroName(const char * name)
{
  int i;
  for (i = 0; i < (MAX_NAME_LENGTH - NAME_PREFIX_LENGTH - 1) && name[i] != 0; i++)
    comports[0][i + NAME_PREFIX_LENGTH] = name[i];
  i++;
  comports[0][i + NAME_PREFIX_LENGTH] = 0;
};


int RS232_OpenComport(int comport_number, int baudrate, const char *mode)
{

  int baudr,
      status;

  if((comport_number>37)||(comport_number<0))
  {
    printf("illegal comport number\n");
    return(1);
  }

  switch(baudrate)
  {
    case      50 : baudr = B50;
                   break;
    case      75 : baudr = B75;
                   break;
    case     110 : baudr = B110;
                   break;
    case     134 : baudr = B134;
                   break;
    case     150 : baudr = B150;
                   break;
    case     200 : baudr = B200;
                   break;
    case     300 : baudr = B300;
                   break;
    case     600 : baudr = B600;
                   break;
    case    1200 : baudr = B1200;
                   break;
    case    1800 : baudr = B1800;
                   break;
    case    2400 : baudr = B2400;
                   break;
    case    4800 : baudr = B4800;
                   break;
    case    9600 : baudr = B9600;
                   break;
    case   19200 : baudr = B19200;
                   break;
    case   38400 : baudr = B38400;
                   break;
    case   57600 : baudr = B57600;
                   break;
    case  115200 : baudr = B115200;
                   break;
    case  230400 : baudr = B230400;
                   break;
    case  460800 : baudr = B460800;
                   break;
    case  500000 : baudr = B500000;
                   break;
    case  576000 : baudr = B576000;
                   break;
    case  921600 : baudr = B921600;
                   break;
    case 1000000 : baudr = B1000000;
                   break;
    case 1152000 : baudr = B1152000;
                   break;
    case 1500000 : baudr = B1500000;
                   break;
    case 2000000 : baudr = B2000000;
                   break;
    case 2500000 : baudr = B2500000;
                   break;
    case 3000000 : baudr = B3000000;
                   break;
    case 3500000 : baudr = B3500000;
                   break;
    case 4000000 : baudr = B4000000;
                   break;
    default      : printf("invalid baudrate\n");
                   return(1);
                   break;
  }

  int cbits=CS8,
      cpar=0,
      ipar=IGNPAR,
      bstop=0;

  if(strlen(mode) != 3)
  {
    printf("invalid mode \"%s\"\n", mode);
    return(1);
  }

  switch(mode[0])
  {
    case '8': cbits = CS8;
              break;
    case '7': cbits = CS7;
              break;
    case '6': cbits = CS6;
              break;
    case '5': cbits = CS5;
              break;
    default : printf("invalid number of data-bits '%c'\n", mode[0]);
              return(1);
              break;
  }

  switch(mode[1])
  {
    case 'N':
    case 'n': cpar = 0;
              ipar = IGNPAR;
              break;
    case 'E':
    case 'e': cpar = PARENB;
              ipar = INPCK;
              break;
    case 'O':
    case 'o': cpar = (PARENB | PARODD);
              ipar = INPCK;
              break;
    default : printf("invalid parity '%c'\n", mode[1]);
              return(1);
              break;
  }

  switch(mode[2])
  {
    case '1': bstop = 0;
              break;
    case '2': bstop = CSTOPB;
              break;
    default : printf("invalid number of stop bits '%c'\n", mode[2]);
              return(1);
              break;
  }

/*
http://pubs.opengroup.org/onlinepubs/7908799/xsh/termios.h.html

http://man7.org/linux/man-pages/man3/termios.3.html
*/

  Cport[comport_number] = open(comports[comport_number], O_RDWR | O_NOCTTY | O_NDELAY);
  if(Cport[comport_number]==-1)
  {
    perror("unable to open comport ");
    return(1);
  }

  /* lock access so that another process can't also use the port */
  if(flock(Cport[comport_number], LOCK_EX | LOCK_NB) != 0)
  {
    close(Cport[comport_number]);
    perror("Another process has locked the comport.");
    return(1);
  }

  error = tcgetattr(Cport[comport_number], old_port_settings + comport_number);
  if(error==-1)
  {
    close(Cport[comport_number]);
    perror("unable to read portsettings ");
    return(1);
  }
  memset(&new_port_settings, 0, sizeof(new_port_settings));  /* clear the new struct */

  new_port_settings.c_cflag = cbits | cpar | bstop | CLOCAL | CREAD;
  new_port_settings.c_iflag = ipar;
  new_port_settings.c_oflag = 0;
  new_port_settings.c_lflag = 0;
  new_port_settings.c_cc[VMIN] = 0;      /* block untill n bytes are received */
  new_port_settings.c_cc[VTIME] = 0;     /* block untill a timer expires (n * 100 mSec.) */

  cfsetispeed(&new_port_settings, baudr);
  cfsetospeed(&new_port_settings, baudr);

  error = tcsetattr(Cport[comport_number], TCSANOW, &new_port_settings);
  if(error==-1)
  {
    close(Cport[comport_number]);
    perror("unable to adjust portsettings ");
    return(1);
  }

  if(ioctl(Cport[comport_number], TIOCMGET, &status) == -1)
  {
    perror("unable to get portstatus");
    return(1);
  }

  status |= TIOCM_DTR;    /* turn on DTR */
  status |= TIOCM_RTS;    /* turn on RTS */

  if(ioctl(Cport[comport_number], TIOCMSET, &status) == -1)
  {
    perror("unable to set portstatus");
    return(1);
  }

  return(0);
}


int RS232_PollComport(int comport_number, unsigned char *buf, int size)
{
  int n;

  n = read(Cport[comport_number], buf, size);

  return(n);
}


int RS232_SendByte(int comport_number, unsigned char byte)
{
  int n;

  n = write(Cport[comport_number], &byte, 1);
  if(n<0)  return(1);

  return(0);
}


int RS232_SendBuf(int comport_number, unsigned char *buf, int size)
{
  return(write(Cport[comport_number], buf, size));
}


void RS232_CloseComport(int comport_number)
{
  int status;

  if(ioctl(Cport[comport_number], TIOCMGET, &status) == -1)
  {
    perror("unable to get portstatus");
  }

  status &= ~TIOCM_DTR;    /* turn off DTR */
  status &= ~TIOCM_RTS;    /* turn off RTS */

  if(ioctl(Cport[comport_number], TIOCMSET, &status) == -1)
  {
    perror("unable to set portstatus");
  }

  tcsetattr(Cport[comport_number], TCSANOW, old_port_settings + comport_number);
  close(Cport[comport_number]);

  flock(Cport[comport_number], LOCK_UN); /* free the port so that others can use it. */
}

/*
Constant  Description
TIOCM_LE        DSR (data set ready/line enable)
TIOCM_DTR       DTR (data terminal ready)
TIOCM_RTS       RTS (request to send)
TIOCM_ST        Secondary TXD (transmit)
TIOCM_SR        Secondary RXD (receive)
TIOCM_CTS       CTS (clear to send)
TIOCM_CAR       DCD (data carrier detect)
TIOCM_CD        see TIOCM_CAR
TIOCM_RNG       RNG (ring)
TIOCM_RI        see TIOCM_RNG
TIOCM_DSR       DSR (data set ready)

http://man7.org/linux/man-pages/man4/tty_ioctl.4.html
*/

int RS232_IsDCDEnabled(int comport_number)
{
  int status;

  ioctl(Cport[comport_number], TIOCMGET, &status);

  if(status&TIOCM_CAR) return(1);
  else return(0);
}

int RS232_IsCTSEnabled(int comport_number)
{
  int status;

  ioctl(Cport[comport_number], TIOCMGET, &status);

  if(status&TIOCM_CTS) return(1);
  else return(0);
}

int RS232_IsDSREnabled(int comport_number)
{
  int status;

  ioctl(Cport[comport_number], TIOCMGET, &status);

  if(status&TIOCM_DSR) return(1);
  else return(0);
}

void RS232_enableDTR(int comport_number)
{
  int status;

  if(ioctl(Cport[comport_number], TIOCMGET, &status) == -1)
  {
    perror("unable to get portstatus");
  }

  status |= TIOCM_DTR;    /* turn on DTR */

  if(ioctl(Cport[comport_number], TIOCMSET, &status) == -1)
  {
    perror("unable to set portstatus");
  }
}

void RS232_disableDTR(int comport_number)
{
  int status;

  if(ioctl(Cport[comport_number], TIOCMGET, &status) == -1)
  {
    perror("unable to get portstatus");
  }

  status &= ~TIOCM_DTR;    /* turn off DTR */

  if(ioctl(Cport[comport_number], TIOCMSET, &status) == -1)
  {
    perror("unable to set portstatus");
  }
}

void RS232_enableRTS(int comport_number)
{
  int status;

  if(ioctl(Cport[comport_number], TIOCMGET, &status) == -1)
  {
    perror("unable to get portstatus");
  }

  status |= TIOCM_RTS;    /* turn on RTS */

  if(ioctl(Cport[comport_number], TIOCMSET, &status) == -1)
  {
    perror("unable to set portstatus");
  }
}

void RS232_disableRTS(int comport_number)
{
  int status;

  if(ioctl(Cport[comport_number], TIOCMGET, &status) == -1)
  {
    perror("unable to get portstatus");
  }

  status &= ~TIOCM_RTS;    /* turn off RTS */

  if(ioctl(Cport[comport_number], TIOCMSET, &status) == -1)
  {
    perror("unable to set portstatus");
  }
}


#else         /* windows */


HANDLE Cport[16];

#define MAX_NAME_LENGTH     10
#define NAME_PREFIX_LENGTH  4
char comports[16][MAX_NAME_LENGTH + 1]=
                      {"\\\\.\\COM1",  "\\\\.\\COM2",  "\\\\.\\COM3",  "\\\\.\\COM4",
                       "\\\\.\\COM5",  "\\\\.\\COM6",  "\\\\.\\COM7",  "\\\\.\\COM8",
                       "\\\\.\\COM9",  "\\\\.\\COM10", "\\\\.\\COM11", "\\\\.\\COM12",
                       "\\\\.\\COM13", "\\\\.\\COM14", "\\\\.\\COM15", "\\\\.\\COM16"};

char mode_str[128];


void RS232_SetZeroName(const char * name)
{
  int i;
  for (i = 0; i < (MAX_NAME_LENGTH - NAME_PREFIX_LENGTH - 1) && name[i] != 0; i++)
    comports[0][i + NAME_PREFIX_LENGTH] = name[i];
  i++;
  comports[0][i + NAME_PREFIX_LENGTH] = 0;
};

int RS232_OpenComport(int comport_number, int baudrate, const char *mode)
{

  if (comport_number == 0) printf("%s \n", comports[0] );  
    
  if((comport_number>15)||(comport_number<0))
  {
    printf("illegal comport number\n");
    return(1);
  }

  switch(baudrate)
  {
    case     110 : strcpy(mode_str, "baud=110");
                   break;
    case     300 : strcpy(mode_str, "baud=300");
                   break;
    case     600 : strcpy(mode_str, "baud=600");
                   break;
    case    1200 : strcpy(mode_str, "baud=1200");
                   break;
    case    2400 : strcpy(mode_str, "baud=2400");
                   break;
    case    4800 : strcpy(mode_str, "baud=4800");
                   break;
    case    9600 : strcpy(mode_str, "baud=9600");
                   break;
    case   19200 : strcpy(mode_str, "baud=19200");
                   break;
    case   38400 : strcpy(mode_str, "baud=38400");
                   break;
    case   57600 : strcpy(mode_str, "baud=57600");
                   break;
    case  115200 : strcpy(mode_str, "baud=115200");
                   break;
    case  128000 : strcpy(mode_str, "baud=128000");
                   break;
    case  256000 : strcpy(mode_str, "baud=256000");
                   break;
    case  500000 : strcpy(mode_str, "baud=500000");
                   break;
    case 1000000 : strcpy(mode_str, "baud=1000000");
                   break;
    default      : printf("invalid baudrate\n");
                   return(1);
                   break;
  }

  if(strlen(mode) != 3)
  {
    printf("invalid mode \"%s\"\n", mode);
    return(1);
  }

  switch(mode[0])
  {
    case '8': strcat(mode_str, " data=8");
              break;
    case '7': strcat(mode_str, " data=7");
              break;
    case '6': strcat(mode_str, " data=6");
              break;
    case '5': strcat(mode_str, " data=5");
              break;
    default : printf("invalid number of data-bits '%c'\n", mode[0]);
              return(1);
              break;
  }

  switch(mode[1])
  {
    case 'N':
    case 'n': strcat(mode_str, " parity=n");
              break;
    case 'E':
    case 'e': strcat(mode_str, " parity=e");
              break;
    case 'O':
    case 'o': strcat(mode_str, " parity=o");
              break;
    default : printf("invalid parity '%c'\n", mode[1]);
              return(1);
              break;
  }

  switch(mode[2])
  {
    case '1': strcat(mode_str, " stop=1");
              break;
    case '2': strcat(mode_str, " stop=2");
              break;
    default : printf("invalid number of stop bits '%c'\n", mode[2]);
              return(1);
              break;
  }

  strcat(mode_str, " dtr=on rts=on");

/*
http://msdn.microsoft.com/en-us/library/windows/desktop/aa363145%28v=vs.85%29.aspx

http://technet.microsoft.com/en-us/library/cc732236.aspx
*/

  Cport[comport_number] = CreateFileA(comports[comport_number],
                      GENERIC_READ|GENERIC_WRITE,
                      0,                          /* no share  */
                      NULL,                       /* no security */
                      OPEN_EXISTING,
                      0,                          /* no threads */
                      NULL);                      /* no templates */

  if(Cport[comport_number]==INVALID_HANDLE_VALUE)
  {
    printf("unable to open comport\n");
    return(1);
  }

  DCB port_settings;
  memset(&port_settings, 0, sizeof(port_settings));  /* clear the new struct  */
  port_settings.DCBlength = sizeof(port_settings);

  if(!BuildCommDCBA(mode_str, &port_settings))
  {
    printf("unable to set comport dcb settings\n");
    CloseHandle(Cport[comport_number]);
    return(1);
  }

  if(!SetCommState(Cport[comport_number], &port_settings))
  {
    printf("unable to set comport cfg settings\n");
    CloseHandle(Cport[comport_number]);
    return(1);
  }

  COMMTIMEOUTS Cptimeouts;

  Cptimeouts.ReadIntervalTimeout         = MAXDWORD;
  Cptimeouts.ReadTotalTimeoutMultiplier  = 0;
  Cptimeouts.ReadTotalTimeoutConstant    = 0;
  Cptimeouts.WriteTotalTimeoutMultiplier = 0;
  Cptimeouts.WriteTotalTimeoutConstant   = 0;

  if(!SetCommTimeouts(Cport[comport_number], &Cptimeouts))
  {
    printf("unable to set comport time-out settings\n");
    CloseHandle(Cport[comport_number]);
    return(1);
  }

  return(0);
}


int RS232_PollComport(int comport_number, unsigned char *buf, int size)
{
  int n;

/* added the void pointer cast, otherwise gcc will complain about */
/* "warning: dereferencing type-punned pointer will break strict aliasing rules" */

  ReadFile(Cport[comport_number], buf, size, (LPDWORD)((void *)&n), NULL);

  return(n);
}


int RS232_SendByte(int comport_number, unsigned char byte)
{
  int n;

  WriteFile(Cport[comport_number], &byte, 1, (LPDWORD)((void *)&n), NULL);

  if(n<0)  return(1);

  return(0);
}


int RS232_SendBuf(int comport_number, unsigned char *buf, int size)
{
  int n;

  if(WriteFile(Cport[comport_number], buf, size, (LPDWORD)((void *)&n), NULL))
  {
    return(n);
  }

  return(-1);
}


void RS232_CloseComport(int comport_number)
{
  CloseHandle(Cport[comport_number]);
}

/*
http://msdn.microsoft.com/en-us/library/windows/desktop/aa363258%28v=vs.85%29.aspx
*/

int RS232_IsDCDEnabled(int comport_number)
{
  int status;

  GetCommModemStatus(Cport[comport_number], (LPDWORD)((void *)&status));

  if(status&MS_RLSD_ON) return(1);
  else return(0);
}


int RS232_IsCTSEnabled(int comport_number)
{
  int status;

  GetCommModemStatus(Cport[comport_number], (LPDWORD)((void *)&status));

  if(status&MS_CTS_ON) return(1);
  else return(0);
}


int RS232_IsDSREnabled(int comport_number)
{
  int status;

  GetCommModemStatus(Cport[comport_number], (LPDWORD)((void *)&status));

  if(status&MS_DSR_ON) return(1);
  else return(0);
}


void RS232_enableDTR(int comport_number)
{
  EscapeCommFunction(Cport[comport_number], SETDTR);
}


void RS232_disableDTR(int comport_number)
{
  EscapeCommFunction(Cport[comport_number], CLRDTR);
}


void RS232_enableRTS(int comport_number)
{
  EscapeCommFunction(Cport[comport_number], SETRTS);
}


void RS232_disableRTS(int comport_number)
{
  EscapeCommFunction(Cport[comport_number], CLRRTS);
}


#endif


void RS232_cputs(int comport_number, const char *text)  /* sends a string to serial port */
{
  while(*text != 0)   RS232_SendByte(comport_number, *(text++));
}









test_weightscale/rs232.h

/*
***************************************************************************
*
* Author: Teunis van Beelen
*
* Copyright (C) 2005, 2006, 2007, 2008, 2009, 2010, 2011, 2012, 2013, 2014, 2015 Teunis van Beelen
*
* Email: teuniz@gmail.com
*
***************************************************************************
*
* This program is free software; you can redistribute it and/or modify
* it under the terms of the GNU General Public License as published by
* the Free Software Foundation version 2 of the License.
*
* This program is distributed in the hope that it will be useful,
* but WITHOUT ANY WARRANTY; without even the implied warranty of
* MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
* GNU General Public License for more details.
*
* You should have received a copy of the GNU General Public License along
* with this program; if not, write to the Free Software Foundation, Inc.,
* 51 Franklin Street, Fifth Floor, Boston, MA 02110-1301 USA.
*
***************************************************************************
*
* This version of GPL is at http://www.gnu.org/licenses/old-licenses/gpl-2.0.txt
*
***************************************************************************
*/

/* Last revision: October 10, 2015 */

/* For more info and how to use this libray, visit: http://www.teuniz.net/RS-232/ */


#ifndef rs232_INCLUDED
#define rs232_INCLUDED

#ifdef __cplusplus
extern "C" {
#endif

#include <stdio.h>
#include <string.h>



#if defined(__linux__) || defined(__FreeBSD__)

#include <termios.h>
#include <sys/ioctl.h>
#include <unistd.h>
#include <fcntl.h>
#include <sys/types.h>
#include <sys/stat.h>
#include <limits.h>
#include <sys/file.h>

#else

#include <windows.h>

#endif


void RS232_SetZeroName(const char * name);

int RS232_OpenComport(int, int, const char *);
//int RS232_OpenComport(const char *, int, const char *);

int RS232_PollComport(int, unsigned char *, int);
int RS232_SendByte(int, unsigned char);
int RS232_SendBuf(int, unsigned char *, int);
void RS232_CloseComport(int);
void RS232_cputs(int, const char *);
int RS232_IsDCDEnabled(int);
int RS232_IsCTSEnabled(int);
int RS232_IsDSREnabled(int);
void RS232_enableDTR(int);
void RS232_disableDTR(int);
void RS232_enableRTS(int);
void RS232_disableRTS(int);


#ifdef __cplusplus
} /* extern "C" */
#endif

#endif









test_weightscale/test_weightscale.c

/*
Shtrih-M, test POS2 protocol 
Moscow, 2015
*/

/***************************************************************************
*
* This program is free software; you can redistribute it and/or modify
* it under the terms of the GNU General Public License as published by
* the Free Software Foundation version 2 of the License.
*
* This program is distributed in the hope that it will be useful,
* but WITHOUT ANY WARRANTY; without even the implied warranty of
* MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
* GNU General Public License for more details.
*
* You should have received a copy of the GNU General Public License along
* with this program; if not, write to the Free Software Foundation, Inc.,
* 51 Franklin Street, Fifth Floor, Boston, MA 02110-1301 USA.
*
***************************************************************************/

#include <stdio.h>
#include <time.h>

#include "pos2.h"

#include "rs232.h"

// device metrics
static char         dm_power_of_ten;
static unsigned int dm_max;
static unsigned int dm_min;
static unsigned int dm_tare;
static unsigned int dm_range1;
static unsigned int dm_range2;
static unsigned int dm_range3;
static unsigned int dm_disk1;
static unsigned int dm_disk2;
static unsigned int dm_disk3;
static unsigned int dm_disk4;
static char         dm_div;
static char         dm_mult;
// device state
static unsigned int ds_state;
static long         ds_weight;
static unsigned int ds_tare;


// port openinig
int openPort(char *portname, int baud)
{
  char mode[] = {'8', 'N', '1', 0};
  RS232_SetZeroName(portname);  
  if(RS232_OpenComport(0, baud, mode) == 0) return 1;  // ok
  return 0; // error
};

//
int readAnswer(void)
{ 
  clock_t start;
  start = clock();
  // waiting for answer for a secod only
  while ((clock() - start) < CLOCKS_PER_SEC)
  {
    unsigned char buf[1];  
    int n = RS232_PollComport(0, buf, 1);
    if (n)
    {
      pos2_receive_byte(buf[0]);
      if (pos2_is_received()) return 1;
    };
  };
  return 0;
};

// "Get Device" command
int sendGetDeviceParamCmd(void)
{
  pos2_clear();
  pos2_add_byte(0xFC);
  pos2_add_crc();
  if (RS232_SendBuf(0, pos2_get_packet_pointer(), 4) > 3) return 1;
  return 0;
};

//
int readGetDeviceParamAns(void)
{
  if (readAnswer())
  {
    if (pos2_check_received_answer(0xFC))
    { 
      printf("- Found device:   %.33s\n", pos2_ger_r_buf_pointer(10));
      return 1;
    };
  }
  printf("- No answer"); 
  return 0;
};

// "Get weight channel properties"
int sendGetChannelPropertiesCmd(unsigned char channel)
{
  pos2_clear();
  pos2_add_byte(0xE8);
  pos2_add_byte(channel);
  pos2_add_crc();
  if (RS232_SendBuf(0, pos2_get_packet_pointer(), 5) > 4) return 1;
  return 0;
};

double convertToKg(int val)
{
  double result;
  result = val;
  switch (dm_power_of_ten)
  {
    case (-4): result = result / 10000; break;
    case (-3): result = result / 1000;  break;
    case (-2): result = result / 100;   break;
  };
  return result;
};

double convertToG(int val)
{
  double result;
  result = val;
  switch (dm_power_of_ten)
  {
    case (-4): result = result / 10; break;
    case (-3): result = result * 1;  break;
    case (-2): result = result * 10; break;
  };
  return result;
};

int readGetWeightChannelProperties(void)
{
  if (readAnswer())
  {
    if (pos2_check_received_answer(0xE8))
    { 
      dm_power_of_ten = pos2_get_received_byte(7);
      dm_max = pos2_get_received_byte(8) + pos2_get_received_byte(9)*0x100;
      dm_range1 = pos2_get_received_byte(14) + pos2_get_received_byte(15)*0x100;
      dm_range2 = pos2_get_received_byte(16) + pos2_get_received_byte(17)*0x100;
      dm_range3 = pos2_get_received_byte(18) + pos2_get_received_byte(19)*0x100;
      printf("- Device metrics: Max ");
      if (dm_range1) 
      {
        printf("%.3g/", convertToKg(dm_range1));
        if (dm_range2)
        {
          printf("%.3g/", convertToKg(dm_range2));
          if (dm_range3)
          {
            printf("%.3g/", convertToKg(dm_range3));
          };   
        };   
      };
      printf("%.3gkg  ", convertToKg(dm_max));
      dm_min = pos2_get_received_byte(10) + pos2_get_received_byte(11)*0x100;
      printf("Min %.3gg  ", convertToG(dm_min));
      printf("e=");
      dm_disk1 = pos2_get_received_byte(20);
      dm_disk2 = pos2_get_received_byte(21);
      dm_disk3 = pos2_get_received_byte(22);
      dm_disk4 = pos2_get_received_byte(23);
      printf("%.3g", convertToG(dm_disk1));
      if (dm_disk2)
      {
        printf("/%.3g", convertToG(dm_disk2)); 
        if (dm_disk3)
        {
          printf("/%.3g", convertToG(dm_disk3)); 
          if (dm_disk4)
          {
            printf("/%.3g", convertToG(dm_disk4)); 
          };
        };
      };
      printf("g  ");
      dm_tare = pos2_get_received_byte(12) + pos2_get_received_byte(13)*0x100;
      printf("T=%.3gkg\n", -convertToKg(dm_tare));
      return 1;
    };
  }
  printf("- No answer"); 
  return 0;
};

// "Get weight channel state"
int sendGetChannelStateCmd(void)
{
  pos2_clear();
  pos2_add_byte(0x3A);
  pos2_add_password(0);
  pos2_add_crc();
  if (RS232_SendBuf(0, pos2_get_packet_pointer(), 8) > 7) return 1;
  return 0;
};

int readGetWeightChannelState(void)
{
  if (readAnswer())
  {
    if (pos2_check_received_answer(0x3A))
    { 
      printf("- Device state:   ");
      ds_state = pos2_get_received_byte(4) + pos2_get_received_byte(5)*0x100;
      if (ds_state & (1 << 9))
      {
        printf("a hardware error"); 
      }
      else if (ds_state & (1 << 8))
      {
        printf("error: device underload");    
      }     
      else if (ds_state & (1 << 6))
      {
        printf("error: device overload");    
      }     
      else if (ds_state & (1 << 7))
      {
        printf("calibration error");    
      }
      else if (ds_state & (1 << 5))
      {
        printf("initial zero error. Please, unload platform.");    
      }
      else
      {
        if (ds_state & (1 << 1)) printf("Z "); else printf("  ");
        if (ds_state & (1 << 3)) printf("T "); else printf("  ");
        if (ds_state & (1 << 4)) printf("E "); else printf("  ");
        if (ds_state & (1 << 0)) printf("F "); else printf("  ");
      };
      union {long l; unsigned char b[4]; } t;
      t.b[0] = pos2_get_received_byte(6);
      t.b[1] = pos2_get_received_byte(7);
      t.b[2] = pos2_get_received_byte(8);
      t.b[3] = pos2_get_received_byte(9);
      ds_weight = t.l;
      ds_tare = pos2_get_received_byte(10) + pos2_get_received_byte(11)*0x100;
      if (dm_power_of_ten > -4)
      {
        printf(" W=%.3fkg  ", convertToKg(ds_weight));
        printf(" T=%.3fkg", -convertToKg(ds_tare));
      }
      else
      {
        printf(" W=%.4fkg  ", convertToKg(ds_weight));
        printf(" T=%.4fkg", -convertToKg(ds_tare));
      };
      return 1;
    };
  }
  printf("- No answer"); 
  return 0;
};



//
int main(int argc, char *argv[])
{
  printf("\n(2015) Test Shtrih-M POS2 weightscale\n");
  printf("Args: port (baud) (u), 'port' is mandatory,");
  printf(" 'u' is for unlimited state asking.\n");  
  if (argc > 1)
  {
    int baud;
    baud = 9600;
    if (argc > 2)
    {
      int b = atoi(argv[2]);      
      if (b) baud = b;
    };
    printf("Connection port: %s, baud: %d\n", argv[1], baud);
    if (openPort(argv[1], baud))
    {
      printf("- Port is opened successfully.\n");
      if (sendGetDeviceParamCmd())
      {
         //printf("- GetDeviceParam command sent successfully.\n");
         if (readGetDeviceParamAns())
         {
            if (sendGetChannelPropertiesCmd(0))
            {
               //printf("- GetChannelProperties command sent successfully.\n");
               if (readGetWeightChannelProperties())
               {                  
                  if (sendGetChannelStateCmd())
                  {
                     //printf("- GetChannelState command sent successfully.\n");
                     if (readGetWeightChannelState() && 
                             argc > 3 && argv[3][0] == 'u' )
                     {
                        char c;
                        c = 1;
                        while (c)
                        { 
                           clock_t start;
                           start = clock();
                           while ((clock() - start) < (CLOCKS_PER_SEC/4)) { ; };
                           
                           if (sendGetChannelStateCmd())
                           {
                              printf("\r");
                              if (!readGetWeightChannelState()) c = 0;
                              printf("       ");
                           }
                           else c = 0;
                        };
                     };
                  };
               };
            };
         };
      }
      else
      {
        printf("Error sending GetDeviceParam command. \n");
      };
    }
    else
    {
      printf("Error port opening.\n");
    };
    RS232_CloseComport(0);
  }
  else
  {
    printf(".. please, choose the communication port");
  };
  
  printf("\n\n");
#ifdef _WIN32  
  system("PAUSE");	
#endif

  return 0;
}







