#property copyright "Scriptong"

#property link      "scriptong@mail.ru"

extern double Lots = 0.1;

extern string A1 = "ZigZag indicator parameters";

extern int    Depth = 55;

extern int    Deviation = 5;

extern int    BackStep = 8;

extern string A2 = "=====================================";

extern string A3 = " On how many extrema of ZZ to consider statistics ";

extern int    FindPeak = 10;

extern string A4 = "=====================================";

extern string OpenOrderSound = "ok.wav";

extern int    MagicNumber = 17589;

bool Activate, FreeMarginAlert, FatalError;

double Tick, Spread, StopLevel, MinLot, MaxLot, LotStep, TP, SL;

datetime LastBar, OTPrimary, OTSecondary, OTTertiary;

int Signal, OType, Primary, Secondary, Tertiary;

double ZZMaxPips,  // maximum extent of a leg of ZZ

       ZZMinPips, // minimum extent of a leg of ZZ

       ZZFDiff, // extent of the first found leg ZZ
       ZZSumm = 0; // sum of all extents for calculation of average extent

int Count, // counter of signals of ZZ
    ZZFirst; // the first found extremum (1 - top,-1 - bottom)
int init() 

{

   Activate = False;

// - 1 - == Collection of information about terms of trade ========================================   

   Tick = MarketInfo(Symbol(), MODE_TICKSIZE);      // minimum tic  

   Spread = ND(MarketInfo(Symbol(), MODE_SPREAD)*Point);       // current spread   StopLevel = ND(MarketInfo(Symbol(), MODE_STOPLEVEL)*Point);  // current level of stops
   MinLot = MarketInfo(Symbol(), MODE_MINLOT);    // minimum allowed volume of the transaction
  MaxLot = MarketInfo(Symbol(), MODE_MAXLOT);   //maximum allowed volume of the transaction
   LotStep = MarketInfo(Symbol(), MODE_LOTSTEP);          // step of an increment of volume of the transaction
// - 1 - == Block end =============================================================

// - 2 - == Reduction of volume of the transaction to admissible and check of a correctness of volume =======   

   Lots = MathRound(Lots/LotStep)*LotStep; // volume rounding to the next admissible
  if(Lots < MinLot || Lots > MaxLot) // transaction volume isn't less MinLot of no more MaxLot
     {

      Comment("Parameter Lots wrong volume of the transaction was set! 
 adviser is deactivated! ");
  return(0);

     }

// - 2 - == Block end =============================================================

// - 3 - == Search of the open orders ================================================

   Primary = -1; Secondary = -1; Tertiary = -1;

   OTPrimary = 0; OTSecondary = 0; OTTertiary = 0;

   for (int i = 0; i < OrdersTotal(); i++)

     if (OrderSelect(i, SELECT_BY_POS))

       if (OrderSymbol() == Symbol() && MathFloor(OrderMagicNumber()/10) == MagicNumber)

         {

          int ID = MathMod(OrderMagicNumber(), 10);

          switch (ID)

           {

         case 0: Primary = OrderTicket(); OTPrimary = OrderOpenTime(); break;

         case 1: Secondary = OrderTicket(); OTSecondary = OrderOpenTime(); break;

         case 2: Tertiary = OrderTicket(); OTTertiary = OrderOpenTime(); break;

           }

         }

// - 3 - == Block end =============================================================

   LastBar = 0;

   Activate = True; // All checks are successfully complete, we build a flag of activization of the expert   

//----

   return(0);

}

int deinit() 

{

  Comment("");

  return (0);

}

//+-------------------------------------------------------------------------------------+

//| eduction of values to the accuracy of one point |

//+-------------------------------------------------------------------------------------+

double ND(double A)

{

 return(NormalizeDouble(A, Digits));

}

//+-------------------------------------------------------------------------------------+

//| Reduction of values to the accuracy of one tic |

//+-------------------------------------------------------------------------------------+

double NP(double A)

{

 return(MathFloor(A/Tick)*Tick);

}

//+-------------------------------------------------------------------------------------+

//| Error message interpretation |

//+-------------------------------------------------------------------------------------+

string ErrorToString(int Error)

{

 switch(Error)

   {

    case 2: return("the general mistake is recorded, address in technical support. ");
    case 5: return("you have an old version of the terminal, update it. ");
    case 6: return("there is no communication with the server, try to reboot the terminal. ");
    case 64: return("the account is blocked, address in technical support.
    case 132: return("the market is closed. ");
    case 133: return("trade is forbidden. ");
    case 149: return("varnishing (lock) is forbidden. ");
   }

}

//+-------------------------------------------------------------------------------------+

// | "Correct" opening of a position |

// | Unlike OpenOrder checks a ratio of the current levels and established |
// | Returns: |

// | 0 - there are no mistakes |

// | 1 - the Error of opening |

// | 2 - the Error of Price value |

// | 3 - the Error of SL value |

// | 4 - the Error of TP value |

// | 5 - the Error of Lots value |
//+-------------------------------------------------------------------------------------+

int OpenOrderCorrect(int Type, double Price, double SL, double TP, int N, 

                     bool Redefinition = True)

/ Redefinition - at True will predetermine parameters to the minimum admissible

// at False - to return a mistake

{

// - 1 - == Check of sufficiency of available funds ====================================

 if(AccountFreeMarginCheck(Symbol(), OP_BUY, Lots) <= 0 || GetLastError() == 134) 

  {

   if(!FreeMarginAlert)

    {

     Print("There isn't enough means for position opening. Free Margin = ", 

           AccountFreeMargin());

     FreeMarginAlert = True;

    } 

   return(5);  

  }

 FreeMarginAlert = False;  

// - 1 - == Block end =============================================================

// - 2 - == Correction of values Price, SL and TP or mistake return ====================   

 RefreshRates();

 switch (Type)

   {

    case OP_BUY: 

                string S = "BUY"; 

                if (MathAbs(Price-Ask)/Point > 3)

                  if (Redefinition) Price = NP(Ask);

                  else              return(2);

                if (ND(TP-Bid) <= StopLevel && TP != 0)

                  if (Redefinition) TP = NP(Bid+StopLevel+Tick);

                  else              return(4);

                if (ND(Bid-SL) <= StopLevel)

                  if (Redefinition) SL = NP(Bid-StopLevel-Tick);

                  else              return(3);

                break;

    case OP_SELL: 

                 S = "SELL"; 

                 if (MathAbs(Price-Bid)/Point > 3)

                   if (Redefinition) Price = NP(Bid);

                   else              return(2);

                 if (NP(Ask-TP) <= StopLevel) 

                   if (Redefinition) TP = NP(Ask-StopLevel-Tick);

                   else              return(4);

                 if (ND(SL-Ask) <= StopLevel && SL != 0)

                   if (Redefinition) SL = NP(Ask+StopLevel+Tick);

                   else              return(3);

                 break;

    case OP_BUYSTOP: 

                    S = "BUYSTOP";

                    if (ND(Price-Ask) <= StopLevel)

                      if (Redefinition) Price = NP(Ask+StopLevel+Tick);

                      else              return(2);

                    if (ND(TP-Price) <= StopLevel && TP != 0)

                      if (Redefinition) TP = NP(Price+StopLevel+Tick);

                      else              return(4);

                    if (ND(Price-SL) <= StopLevel)

                      if (Redefinition) SL = NP(Price-StopLevel-Tick);

                      else              return(3);

                    break;

    case OP_SELLSTOP: 

                     S = "SELLSTOP";

                     if (ND(Bid-Price) <= StopLevel)

                       if (Redefinition) Price = NP(Bid-StopLevel-Tick);

                       else              return(2);

                     if (ND(Price-TP) <= StopLevel)

                       if (Redefinition) TP = NP(Price-StopLevel-Tick);

                       else              return(4);

                     if (ND(SL-Price) <= StopLevel && SL != 0)

                       if (Redefinition) SL = NP(Price+StopLevel+Tick);

                       else              return(3);

                     break;

    case OP_BUYLIMIT: 

                     S = "BUYLIMIT";

                     if (ND(Ask-Price) <= StopLevel)

                      if (Redefinition) Price = NP(Ask-StopLevel-Tick);

                      else              return(2);

                     if (ND(TP-Price) <= StopLevel && TP != 0)

                       if (Redefinition) TP = NP(Price+StopLevel+Tick);

                       else              return(4);

                     if (ND(Price-SL) <= StopLevel)

                       if (Redefinition) SL = NP(Price-StopLevel-Tick);

                       else              return(3);

                     break;

    case OP_SELLLIMIT: 

                     S = "SELLLIMIT";

                     if (ND(Price - Bid) <= StopLevel) 

                       if (Redefinition) Price = NP(Bid+StopLevel+Tick);

                       else              return(2);

                     if (ND(Price-TP) <= StopLevel)

                       if (Redefinition) TP = NP(Price-StopLevel-Tick);

                       else              return(4);

                     if (ND(SL-Price) <= StopLevel && SL != 0)

                       if (Redefinition) SL = NP(Price+StopLevel+Tick);

                       else              return(3);

                     break;

   }

// - 2 - == blok end =============================================================

// - 3 - == Warrant opening about expectation of a trade stream =================================   

 if(WaitForTradeContext())  // expectation of release of a trade stream
   {  

    Comment("request is sent for position opening ", S, " ...");

    int ticket=OrderSend(Symbol(), Type, Lots, Price, 3, 

               SL, TP, NULL, MagicNumber*10+N, 0); // position opening

    // Attempt of opening of a position came to the end with failure
    if(ticket<0)

      {

       int Error = GetLastError();

       if(Error == 2 || Error == 5 || Error == 6 || Error == 64 

          || Error == 132 || Error == 133 || Error == 149)     // list of fatal mistakes

         {

          Comment ("A fatal mistake when opening position since" +

                   ErrorToString(Error) +" the Adviser is disconnected! ");

          FatalError = True;

         }

        else

         Comment ("Error of opening of a position", S, ":" Error); // not fatal mistake         

       return(1);

      }

    // ---------------------------------------------

//    Successful opening of a position   

    Comment ("Position", S, "is open successfully! ");    PlaySound(OpenOrderSound); 

    if (OrderSelect(ticket, SELECT_BY_TICKET))

      switch (N)

        {

         case 0: Primary = OrderTicket(); OTPrimary = OrderOpenTime(); break;

         case 1: Secondary = OrderTicket(); OTSecondary = OrderOpenTime(); break;

         case 2: Tertiary = OrderTicket(); OTTertiary = OrderOpenTime(); break;

        }

    return(0); 

    // ------------------------

   }

  else

{

    Comment ("The waiting time of release of a trade stream expired! ");

    return(1);  

   } 

//   -   3 -   == block end =============================================================  

}

// +-------------------------------------------------------------------------------------+

// | Expectation of a trade stream. If the stream is free, result of True, differently - False |//+-------------------------------------------------------------------------------------+  

bool WaitForTradeContext()

{

 int P = 0;

 // цикл "пока"

 while(IsTradeContextBusy() && P < 5)

   {

    P++;

    Sleep(1000);

   }

 // -------------  

 if(P == 5)

   return(False);

 return(True);    

}

//+-------------------------------------------------------------------------------------+

// | Finding of the last FindPeak of extrema of ZZ |

// +-------------------------------------------------------------------------------------+

bool ZZSignal ()

{

// - 1 - ============================== Initialization of variables ========================

 Count = 0; // counter of peaks of ZZ

 double ZZLast = 0; // Value of the last found extremum

 int i = 0; // counter of bars

 ZZMaxPips = 0; // maximum length of a foot of ZZ

 ZZMinPips = 100000; // minimum length of a foot of ZZ

 ZZSumm = 0; // total amount of lengths of all found a foot for calculation of average length

 ZZFirst = 0; // Type of the first found extremum (1 - top,-1 - bottom)

 ZZFDiff = 0; // Length of the first found foot of ZZ

// - 1 - ================================ block Termination ===============================

 while (Count <findpeak)

   {

// - 2 - ======================== Search of one extremum of ZZ ============================</ FindPeak)
    double ZZCur = 0;

    while(ZZCur == 0 && i < Bars)

      {

       ZZCur = iCustom(Symbol(), 0, "ZigZag", Depth, Deviation, BackStep, 0, i);

       i++;

      }

// - 2 - ============================ end block ===================================

// - 3 - ======================== The analysis of the found extremum ========================== 

    if (ZZCur == 0)

      return(False); // If any of extrema isn't defined, it is a mistake

    if (ZZLast! = 0)//if it not the first found extremum, it is possible to count

      {// other characteristics

       if (ZZSumm == 0)

         ZZFDiff = MathAbs (ZZLast - ZZCur); // we calculate length of the first found foot of ZZ

       ZZSumm + = MathAbs (ZZLast - ZZCur); // We add the last movement ZZ

       ZZMaxPips = MathMax (ZZMaxPips, MathAbs (ZZLast - ZZCur)); // We find the greatest

       ZZMinPips = MathMin (ZZMinPips, MathAbs (ZZLast - ZZCur)); // We find the greatest

       Count ++;      }

     else           // if it is the first found extremum, we remember its direction
     if (ND(ZZCur) == ND(High[i-1]))

        ZZFirst = 1;

       else

        if (ND(ZZCur) == ND(Low[i-1]))

          ZZFirst = -1; 

    ZZLast = ZZCur;                           // we remember the current extremum as last
  }  

// - 3 - ============================ end block

===================================

 return(True);  

}

//+-------------------------------------------------------------------------------------+

//| Расчет сигнала                                                                      |

//+-------------------------------------------------------------------------------------+  

void GetSignal() 

{

 Signal = 0; // signal dumping before calculations
 if (ZZSignal())                //If are found all peaks of ZZ, it is possible to make calculation   {

    Comment("Maximum length = ", ZZMaxPips/Point, " pips\nMinimum length = ", 

           ZZMinPips/Point, " pips\n Average length = ", MathRound(ZZSumm/Count/Point));

    if (ZZFDiff > ZZSumm/Count)   // if leg size is more than average size, it is possible      {                                                               // to make the transaction
       double MACDM = iMACD(Symbol(), 0, 12, 26, 9, PRICE_CLOSE, MODE_MAIN, 1);

       double MACDS = iMACD(Symbol(), 0, 12, 26, 9, PRICE_CLOSE, MODE_SIGNAL, 1);

       if (ZZFirst == 1 && MACDM < MACDS)   // last extremum top and main below
         Signal = 2;                                          // the alarm - a signal SELL

       if (ZZFirst == -1 && MACDM > MACDS)   // last extremum bottom and main above
         Signal = 1;                                           // the alarm - BUY signal
      }

   }    

}

//+-------------------------------------------------------------------------------------+

// | Search of the last closed transaction |

//+-------------------------------------------------------------------------------------+

int LastWorkPosition() 

{

// - 1 - ===== // | When testing it is enough to take of the last one after another the transaction ============
 if (IsTesting())

   if (OrderSelect(OrdersHistoryTotal()-1, SELECT_BY_POS, MODE_HISTORY))

     return(MathMod(OrderType(), 2)); 

// - 1 - ======================= end block ========================================

// - 2 - ===== Online it is necessary to touch all transactions and to look for from them poslednyuy =========
 int LastTime = 0;                                           // The greatest closing-time
 OType = -1;                                                     // Type of the last position
 for (int i = OrdersHistoryTotal() - 1; i >= 0; i--) 

   if (OrderSelect(i, SELECT_BY_POS, MODE_HISTORY)) 

     if (OrderSymbol() == Symbol() && MathFloor(OrderMagicNumber()/10) == MagicNumber) 

       if (OrderCloseTime() > LastTime) 

         {

          LastTime = OrderCloseTime();

          OType = OrderType();

         }

// - 2 - ======================= end block ========================================

 return(MathMod(OType, 2));                  // We return transaction type (0 - BUY, 1 - SELL)

}

//+-------------------------------------------------------------------------------------+

//| Monitoring added  orders                                |

//+-------------------------------------------------------------------------------------+

void PendingOrders()

{

// - 1 - == If primary position is open, whether we check that is secondary and tertiary ==
 if (OrderSelect(Primary, SELECT_BY_TICKET) && OrderCloseTime() == 0)

   {

    LastBar = Time[0];

    // - 1.1 - =================== Opening of the secondary order ===========================

    if (OTSecondary < OTPrimary) // time of opening of the secondary order less, means it isn't present  
    {

       if (OrderType() == OP_BUY)     // type of primary BUY position, then we put BUYLIMIT

         {

          int Type = OP_BUYLIMIT;

          double Price = ND(OrderOpenPrice() - (OrderOpenPrice() - OrderStopLoss())/3);

          double TP = ND((Price + OrderOpenPrice())/2 +

                         (OrderTakeProfit() - OrderOpenPrice())/2);

         }

        else                        // type of primary SELL, then we put SELLLIMIT

         {

          Type = OP_SELLLIMIT;

          Price = ND(OrderOpenPrice() + (OrderStopLoss() - OrderOpenPrice())/3);

          TP = ND((Price + OrderOpenPrice())/2 -

                         (OrderOpenPrice() - OrderTakeProfit())/2);

         } 

       OpenOrderCorrect(Type, Price, OrderStopLoss(), TP, 1);

       return;

      }

    // - 1.1 - =================== end block ======================================

    // - 1.2 - =================== Opening of the tertiary warrant ===========================

    if (OTTertiary < OTPrimary)// time of opening of the tertiary warrant less, means it isn't present
    {

       if (OrderType() == OP_BUY)     // type of primary BUY position, then we put BUYLIMIT

         {

          Type = OP_BUYLIMIT;

          Price = ND(OrderStopLoss() + (OrderOpenPrice() - OrderStopLoss())/3);

          TP = ND((Price + OrderOpenPrice())/2 + 

                  (OrderTakeProfit() - OrderOpenPrice())/3);

         }

        else                        // type of primary SELL position, then we put SELLLIMIT

         {

          Type = OP_SELLLIMIT;

          Price = ND(OrderStopLoss() - (OrderStopLoss() - OrderOpenPrice())/3);

          TP = ND((Price + OrderOpenPrice())/2 - 

                  (OrderOpenPrice() - OrderTakeProfit())/3);

         } 

       OpenOrderCorrect(Type, Price, OrderStopLoss(), TP, 2);

       return;

      }

    // - 1.2 - =================== end block ======================================

// - 1 - ======================= end block   ========================================

// - 2 - ======================= Modification of open positions   ===========================

    // - 2.1 - =================== It  worked the tertiary order =============================

    if (OrderSelect(Tertiary, SELECT_BY_TICKET) && OrderCloseTime() == 0 &&  // открылась 

        OrderType() < 2)                                             // tertiary position
      {

       TP = ND(OrderTakeProfit());                             // on its level TakeProfit

       if (OrderSelect(Secondary, SELECT_BY_TICKET) && OrderCloseTime() == 0)

         if (MathAbs(TP - OrderTakeProfit()) >= Tick)

           if (WaitForTradeContext())         // profit of a secondary position is established 

             OrderModify(Secondary, 0, OrderStopLoss(), TP, 0);

       if (OrderSelect(Primary, SELECT_BY_TICKET) && OrderCloseTime() == 0)

         if (MathAbs(TP - OrderTakeProfit()) >= Tick)

           if (WaitForTradeContext())                       // and profit of primary position
             OrderModify(Primary, 0, OrderStopLoss(), TP, 0);

       return;      

      }

    // - 2.1 - =================== end block ======================================

    // - 2.2 - =================== It  worked the secondary order =============================

    if (OrderSelect(Secondary, SELECT_BY_TICKET) && OrderCloseTime() == 0 && 

        OrderType() < 2)  

      {

       TP = ND(OrderTakeProfit());

       if (OrderSelect(Primary, SELECT_BY_TICKET) && OrderCloseTime() == 0)

         if (MathAbs(TP - OrderTakeProfit()) >= Tick)

           if (WaitForTradeContext())

             OrderModify(Primary, 0, OrderStopLoss(), TP, 0);

      }

    // - 2.1 - =================== end block ======================================

   }

// - 2 - ======================= end block ========================================

// - 3 - === Removal added orderts if primary position disappeared 
===============

  else 

   {

    if (OrderSelect(Secondary, SELECT_BY_TICKET) && OrderCloseTime() == 0)

      if (WaitForTradeContext())

        OrderDelete(Secondary);                             // removal of the secondary order
    if (OrderSelect(Tertiary, SELECT_BY_TICKET) && OrderCloseTime() == 0)

      if (WaitForTradeContext())

        OrderDelete(Tertiary);                              // removal of the tertiary order
   }

// - 3 - ======================= end block ========================================

}

//+-------------------------------------------------------------------------------------+

//| START function of the adviser |

//+-------------------------------------------------------------------------------------+

int start() 

{

// - 1 -  == Whether it is authorized to adviser to work? ===========================================

   if (!Activate || FatalError)             // Work of the adviser, if function is disconnected
   return(0);           //  init I came to the end with a mistake or the fatal mistake took place
// - 1 -  == end block ============================================================

// - 2 - == Collection of information about terms of trade ========================================

   Spread = ND(MarketInfo(Symbol(), MODE_SPREAD)*Point);                  // current spread
   StopLevel = ND(MarketInfo(Symbol(), MODE_STOPLEVEL)*Point);  // current level of stops
// - 2 -  == end block ============================================================

// - 3 - ==== check of need of opening added orders   ========================

   PendingOrders();

// - 3 -  == end block  ============================================================

// - 4 - == control of opening of new bar and signal generation ===========================

   if (LastBar == Time[0]) return (0);

   GetSignal();

// - 4 -  == end block ============================================================

// - 5 - == Opening of a long position ====================================================

   if (Signal == 1) 

     if (LastWorkPosition() != OP_BUY)                    // the last transaction was not BUY

       {

        RefreshRates();

        TP = ND(Bid + ZZMinPips);

        SL = ND(Bid - ZZMaxPips);

        if (OpenOrderCorrect(OP_BUY, ND(Ask), SL, TP, 0) != 0)

          return (0);

       }

// - 5 -  == end block ============================================================

// - 6 - == Opening of a short position ===================================================

   if (Signal == 2) 

     if (LastWorkPosition() != OP_SELL)                  // the last transaction was not SELL

       {

        RefreshRates();

        TP = ND(Ask - ZZMinPips);

        SL = ND(Ask + ZZMaxPips);

        if (OpenOrderCorrect(OP_SELL, ND(Bid), SL, TP, 0) != 0)

          return (0);

       }

// - 6 -  == end block ============================================================

   LastBar = Time[0];

   return (0);

}
