Appendix C—Water Level Sensor Alarming 
#include "msp430x22x4.h"
#include "mrfi.h"
#define MRFI_RADIO_FAMILY1
#define P3_set_out P2DIR |=0x01;//set Pin 3 and pin 4 to output
#define P4_set_out P2DIR |=0x02;
#include <stdio.h>
#include <stdlib.h>
#include <string.h>
#define a_set_out P2DIR |=0x04;//set P2.2 output direction 
#define b_set_out P2DIR |=0x08;//set P2.3 output direction 
#define c_set_out P2DIR |=0x10;//set P2.4 output direction 
#define d_set_out P4DIR |=0x08;//set P4.3 output direction 
#define e_set_out P4DIR |=0x10;//set P4.4 output direction 
#define f_set_out P4DIR |=0x20;//set P4.5 output direction 
#define g_set_out P4DIR |=0x40;//set P4.6 output direction 
#define a_on P2OUT |=0x04;
#define a_off P2OUT &=~0x04;
#define b_on P2OUT |=0x08;
#define b_off P2OUT &=~0x08;
#define c_on P2OUT |=0x10;
#define c_off P2OUT &=~0x10;
#define d_on P4OUT |=0x08;
#define d_off P4OUT &=~0x08;
#define e_on P4OUT |=0x10;
#define e_off P4OUT &=~0x10;
#define f_on P4OUT |=0x20;
#define f_off P4OUT &=~0x20;
#define g_on P4OUT |=0x40;
#define g_off P4OUT &=~0x40
  void UART_Init (void)
{
        
}
 
unsigned char Command_CMGF[]="AT+CMGF=1\r"; 
// AT+CMGF for selecting Text Mode
unsigned char CtrlZ=0x1A;                   
// CTRL+Z for sedning SMS after the message has been entered
unsigned char Command_CMGS[]="AT+CMGS =+6584528977\r"; 
// recepient mobile number
unsigned char Command_AT[]="AT\r";
unsigned char msg01[]="EMERGENCY! This is a test message\from UART\n\r\n\r"; 
                 
                                         // This is Test Message for 
                                         // Virtual Serial Terminal which
                                        //  is not transmitted by Modem 
unsigned char msg02[]="Hello!";
unsigned int i=0,j=0;
void serial_send()
{  
 volatile unsigned int PORTD;
 volatile unsigned int TRISD;
     PORTD = 0;
     TRISD = 0;           // PORTD is output
    UART_init( 115200 ); 
     // initialize UART module - ( 8 bit, 115200 baud rate, no parity bit... )
     for(j=0;j<sizeof(msg01);j++)
     UART_Write(msg01[j]);
     Delay_ms(100);  // 100 msecond delay
    //*************************************
    for(i=0;i<sizeof(Command_AT);i++)
    UART_Write(Command_AT[i]);  // send data via USART
    //*************************************
     Delay_ms(100);  // 100 msecond delay
     //*************************************
     for(i=0;i<sizeof(Command_CMGF);i++)
     UART_Write(Command_CMGF[i]);    // send data via USART
     Delay_ms(100);  // 100 msecond delay
     for(i=0;i<sizeof(Command_CMGS);i++)
     UART_Write(Command_CMGS[i]);     // send data via USART
     for( i=0;i<sizeof(msg02);i++ )
     {
          UART_Write( msg02[i] );                 // send data via USART
          Delay_ms(100);
     }
  Delay_ms( 1000 );  // 100 msecond delay
  UART_Write( 0x1A );   // send data via USART - ctrl+z
/*********************************************/
  while (1)
  {//Start of endless while loop
         PORTD^=0x0F;
         Delay_ms(100);  // 100 msecond delay
  }//End of endless while loop
}
int num,num_1,num_2,r_1,count=0;
void main(void)
{
  
  WDTCTL = WDTPW + WDTHOLD;
  BSP_Init();
  P1REN|=0x04;
  P1IE|=0x04;
  MRFI_Init();//initalize 6 pin wire connection between cc2500 & msp430
  MRFI_WakeUp();//wakes radio up
  MRFI_RxOn();//turn radio into receiving mode
  TBCTL=TBSSEL_2+MC_1+ID_3;
  TBCCTL0=CCIE;
  TBCCR0=150;
  UCA0CTL1 |= UCSSEL_2;                     // SMCLK
  UCA0BR0 = 8;                              // 1MHz 115200
  UCA0BR1 = 0;                              // 1MHz 115200
  UCA0MCTL = UCBRS2 + UCBRS0;               // Modulation UCBRSx = 5
  UCA0CTL1 &= ~UCSWRST;                     // **Initialize USCI state machine**
  __bis_SR_register(LPM0_bits+GIE);
  P1DIR |= 0x03; // P1DIR = P1DIR | 0x03 Set P1.0, P1.1 to output direction
  P1OUT &= ~0x03;
  /*TBCTL=TBSSEL_2+MC_1+ID_3;
  TBCCTL0=CCIE;
  TBCCR0=150;*/
  __bis_SR_register(GIE);
  for(;;)
  {
  }
}
void MRFI_RxCompleteISR(void)
{
  mrfiPacket_t packet;
  MRFI_Receive(&packet);
  if(packet.frame[9]=='A')
  {
    P1OUT |= 0x01;
    P1OUT &=~0x02;
    P2OUT &=~0x03;
    P4DIR |=0x20;
    P4OUT |=0x20;
    
   
    
    a_set_out;//set P2.2->segment A as output pin
    b_set_out;//set P2.3->segment B as output pin
    c_set_out;//set P2.4->segment C as output pin
    d_set_out;//set P4.3->segment D as output pin
    e_set_out;//set P4.4->segment E as output pin
    f_set_out;//set P4.5->segment F as output pin
    g_set_out;//set P4.6->segment G as output pin
    
    num_1=(10/10);
    r_1=10%10;
    num_2=r_1/1;
    if(count>=0&&count<=4)
    {
      P2OUT &=~0x03;
      P2OUT |=0x01;
      num=num_1;
    }
    if(count>=5&&count<=10)
    {
      P2OUT &=~0x03;
      P2OUT |=0x02;
      num=num_2;
    }
    packet.frame[9]=' ';
    switch(num)
    {
    case 0:
      a_on;
      b_on;
      c_on;
      d_on;
      e_on;
      f_on;
      g_off;
      break;
    case 1:
      a_off;
      b_on;
      c_on;
      d_off;
      e_off;
      f_off;
      g_off;
      break;
    case 2:
      a_on;
      b_on;
      c_off;
      d_on;
      e_on;
      f_off;
      g_on;
      break;
    case 3:
      a_on;
      b_on;
      c_on;
      d_on;
      e_off;
      f_off;
      g_on;
      break;
    case 4:
      a_off;
      b_on;
      c_on;
      d_off;
      e_off;
      f_on;
      g_on;
      break;
    case 5:
      a_on;
      b_off;
      c_on;
      d_on;
      e_off;
      f_on;
      g_on;
      break;
    case 6:
      a_on;
      b_off;
      c_on;
      d_on;
      e_on;
      f_on;
      g_on;
      break;
    case 7:
      a_on;
      b_on;
      c_on;
      d_off;
      e_off;
      f_off;
      g_off;
      break;
    case 8:
      a_on;
      b_on;
      c_on;
      d_on;
      e_on;
      f_on;
      g_on;
      break;
    case 9:
      a_on;
      b_on;
      c_on;
      d_off;
      e_off;
      f_on;
      g_on;
      break;
    }
  
    
  }
  else if(packet.frame[9]=='W')
  {
    P1OUT &= ~0x01;
    P1OUT |= 0x02;
    P2OUT &=~0x03;
    P4DIR |=0x20;
    P4DIR |=0x40;
    P4OUT |=0x20;
    P4OUT |=0x40;
    
    
    a_set_out;//set P2.2->segment A as output pin
    b_set_out;//set P2.3->segment B as output pin
    c_set_out;//set P2.4->segment C as output pin
    d_set_out;//set P4.3->segment D as output pin
    e_set_out;//set P4.4->segment E as output pin
    f_set_out;//set P4.5->segment F as output pin
    g_set_out;//set P4.6->segment G as output pin
    
    
    num_1=(20/10);
    r_1=20%10;
    num_2=r_1/1;
    if(count>=0&&count<=4)
    {
      P2OUT &=~0x03;
      P2OUT |=0x01;
      num=num_1;
    }
    if(count>=5&&count<=10)
    {
      P2OUT &=~0x03;
      P2OUT |=0x02;
      num=num_2;
    }
    packet.frame[9]=' ';
 
    switch(num)
    {
    case 0:
      a_on;
      b_on;
      c_on;
      d_on;
      e_on;
      f_on;
      g_off;
      break;
    case 1:
      a_off;
      b_on;
      c_on;
      d_off;
      e_off;
      f_off;
      g_off;
      break;
    case 2:
      a_on;
      b_on;
      c_off;
      d_on;
      e_on;
      f_off;
      g_on;
      break;
    case 3:
      a_on;
      b_on;
      c_on;
      d_on;
      e_off;
      f_off;
      g_on;
      break;
    case 4:
      a_off;
      b_on;
      c_on;
      d_off;
      e_off;
      f_on;
      g_on;
      break;
    case 5:
      a_on;
      b_off;
      c_on;
      d_on;
      e_off;
      f_on;
      g_on;
      break;
    case 6:
      a_on;
      b_off;
      c_on;
      d_on;
      e_on;
      f_on;
      g_on;
      break;
    case 7:
      a_on;
      b_on;
      c_on;
      d_off;
      e_off;
      f_off;
      g_off;
      break;
    case 8:
      a_on;
      b_on;
      c_on;
      d_on;
      e_on;
      f_on;
      g_on;
      break;
    case 9:
      a_on;
      b_on;
      c_on;
      d_off;
      e_off;
      f_on;
      g_on;
      break;
      
     
    }
   
  }
  else if(packet.frame[9]=='E')
  {
    P1OUT |= 0x01;
    P1OUT |= 0x02;
    P4DIR |=0x20;
    P4DIR |=0x40;
    P4OUT |=0x20;
    P4OUT |=0x40;
    
    P3_set_out;
    P4_set_out;
    
    a_set_out;//set P2.2->segment A as output pin
    b_set_out;//set P2.3->segment B as output pin
    c_set_out;//set P2.4->segment C as output pin
    d_set_out;//set P4.3->segment D as output pin
    e_set_out;//set P4.4->segment E as output pin
    f_set_out;//set P4.5->segment F as output pin
    g_set_out;//set P4.6->segment G as output pin
    
    num_1=(30/10);
    r_1=30%10;
    num_2=r_1/1;
    if(count>=0&&count<=4)
    {
      P2OUT &=~0x03;
      P2OUT |=0x01;
      num=num_1;
    }
    if(count>=5&&count<=10)
    {
      P2OUT &=~0x03;
      P2OUT |=0x02;
      num=num_2;
    }
    packet.frame[9]=' ';
   
    switch(num)
    {
    case 0:
      a_on;
      b_on;
      c_on;
      d_on;
      e_on;
      f_on;
      g_off;
      break;
    case 1:
      a_off;
      b_on;
      c_on;
      d_off;
      e_off;
      f_off;
      g_off;
      break;
    case 2:
      a_on;
      b_on;
      c_off;
      d_on;
      e_on;
      f_off;
      g_on;
      break;
    case 3:
      a_on;
      b_on;
      c_on;
      d_on;
      e_off;
      f_off;
      g_on;
      break;
    case 4:
      a_off;
      b_on;
      c_on;
      d_off;
      e_off;
      f_on;
      g_on;
      break;
    case 5:
      a_on;
      b_off;
      c_on;
      d_on;
      e_off;
      f_on;
      g_on;
      break;
 
    case 6:
      a_on;
      b_off;
      c_on;
      d_on;
      e_on;
      f_on;
      g_on;
      break;
    case 7:
      a_on;
      b_on;
      c_on;
      d_off;
      e_off;
      f_off;
      g_off;
      break;
    case 8:
      a_on;
      b_on;
      c_on;
      d_on;
      e_on;
      f_on;
      g_on;
      break;
    case 9:
      a_on;
      b_on;
      c_on;
      d_off;
      e_off;
      f_on;
      g_on;
      break;
    }
    
    serial_send();
  }
  
    
  
   
 
  else if(packet.frame[9]=='X')
  {
    //P1OUT |= 0x02;
    P1OUT &=~0x01;
    P4OUT &=~0x20;
    P4OUT &=~0x40;
    packet.frame[9]=' ';
  }
  else if(packet.frame[9]=='Y')
  {
    //P1OUT |= 0x02;
    P1OUT &=~0x01;
    P4OUT &=~0x20;
    P4OUT &=~0x40;
    packet.frame[9]=' ';
  }
  else if(packet.frame[9]=='Z')
  {
    //P1OUT |= 0x02;
    P1OUT &=~0x01;
    P4OUT &=~0x20;
    P4OUT &=~0x40;
    packet.frame[9]=' ';
  }
}
#pragma vector =PORT1_VECTOR 
__interrupt void Port_1(void)
{
  P1IFG&=~0x04;
  //BUZZER
}
#pragma vector=TIMERB0_VECTOR 
__interrupt void TB0_ISR(void)
{
  if (count == 10)
  { 
    count = 0;
  }
  else
  {
    count++;
  }
}
Warning[Pe223]: function "UART_init" declared implicitly 

Warning[Pe223]: function "UART_Write" declared implicitly

Warning[Pe223]: function "Delay_ms" declared implicitly 

