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Trade Functions

As a rule, a normal Expert Advisor contains a number of trade functions. They can be divided into two categories - control functions and executive functions. In most cases, only one control function and several executive functions are used in an EA.

A trading strategy in a normal EA is realized on the basis of two functions - a function defining trading criteria and a control trade function. There mustn't be any indications of the trading strategy anywhere else in the program. The controlling trade function and the function defining trading criteria must be coordinated with each other in the values of the parameters they pass.

Each executive trade function has a special range of tasks. According to the requirements of the trading strategy, trade functions intended for the following tasks can be used in an EA:

· opening a market order of the preset type; 

· closing one market order of the preset type; 

· partly closing one market order of the preset type; 

· closing all market order of the preset type; 

· closing two opposite market orders in the preset volume; 

· closing all market orders; 

· modification of stop orders of a market order of the preset type; 

· placing a pending order of the preset type; 

· deletion of one pending order of the preset type; 

· deletion of all pending orders of the preset type; 

· deletion of all pending orders; 

· modification of a pending order of the preset type. 

A general trading sequence in a normal Expert Advisor consists in the following: On the basis of calculated (according to the strategy used) trading criteria, the controlling trade function (also realizing the strategy) calls some or other executive trade functions that, in their turn, form the necessary trade requests.

User-Defined Controlling Function Trade()

int Trade( int Trad_Oper )
It's the basic function that realizes your strategy.

Parameter Trad_Oper can take the following values corresponding with the trading criteria:
10 - triggered a trading criterion for opening a market order Buy;
20 - triggered a trading criterion for opening a market order Sell; 
11 - triggered a trading criterion for closing a market order Buy;
21 - triggered a trading criterion for closing a market order Sell;
0 - no important criteria available;
-1 - the symbol used is not EURUSD.

To execute the function, the following trade functions are required:

· Close_All() - function closing all market orders of the preset type; 

· Open_Ord() - function opening one market order of the preset type; 

· Tral_Stop() - function modifying StopLoss of a market order of the preset type; 

· Lot() - function detecting the amount of lots for new orders. 

The control trade function Trade() is formed as include file Trade.mqh:

//------------------------------------------------------------------------
// Trade.mqh
// The code should be used for educational purpose only.
//------------------------------------------------------------------------
// Trade function.
//------------------------------------------------------------------- 1 --
int Trade(int Trad_Oper)              // User-defined function
  {
   // Trad_Oper - trade operation type:
   // 10 - opening Buy  
   // 20 - opening Sell 
   // 11 - closing Buy
   // 21 - closing Sell
   //  0 - no important criteria available
   // -1 - another symbol is used
   switch(Trad_Oper)
     {
      //------------------------------------------------------------- 2 --
      case 10:                         // Trading criterion = Buy
         Close_All(1);                 // Close all Sell
         if (Lot()==false)             // Not enough money for min.
            return;                    // Exit the user-defined function
         Open_Ord(0);                  // Open Buy
         return;                       // Having traded, leave
         //---------------------------------------------------------- 3 --
      case 11:                         // Trading criterion = closing Buy
         Close_All(0);                 // Close all Buy
         return;                       // Having traded, leave
         //---------------------------------------------------------- 4 --
      case 20:                         // Trading criterion = Sell
         Close_All(0);                 // Close all Buy
         if (Lot()==false)
            return;                    // Exit the user-defined function
         Open_Ord(1);                  // Open Sell            
         return;                       // Having traded, leave
         //---------------------------------------------------------- 5 --
      case 21:                         // Trading criterion = closing Sell
         Close_All(1);                 // Close all Sell
         return;                       // Having traded, leave
         //---------------------------------------------------------- 6 --
      case 0:                          // Retaining opened positions
         Tral_Stop(0);                 // Trailing stop Buy
         Tral_Stop(1);                 // Trailing stop Sell
         return;                       // Having traded, leave
         //---------------------------------------------------------- 7 --
     }
  }
//------------------------------------------------------------------- 8 --
The control trade Trade() is called from the special function start() of the Expert Advisor usualexpert.mq4. The value returned by the function defining trading criteria Criterion() is given as the passed parameter in the function Trade().

In block 1-2 of the function Trade(), the trading criteria considered by the realized trading strategy are described. In the function, we use the operator switch() (blocks 2-7) that allows us to activate the required group of functions to trade according to the trading criterion. According to the trading strategy, the EA opens and closes market orders. No operations with pending orders are provided by this trading strategy.

In the section named Function Defining Trading Criteria, it was specified that for some trading criteria the program can form several trade requests. Thus, in case of important criterion for buying (the value of the variable Trad_Oper is equal to 10), the control is passed to the mark 'case 10' (block 2-3) during execution of the operator switch(). In this case, the program first calls to function Close_All(1). The execution of this function results in closing of all market orders Sell opened for the symbol EURUSD. After all orders Sell have been closed, the available money is checked for whether it is enough to make the next trade. For this purpose, the user-defined function Lot() is called (see Volume Detecting Function). If this function returns 'false', it means that the money available on the account is not enough to open order Buy with the minimum allowed amount of lots. In this case, the function Trade() ends its operations. If there is enough money, the trade function Open_Ord(0) is called to open one market order Buy with the amount of lots calculated at the execution of function Lot(). The described set of actions represents the Expert Advisor's response to the situation on the market (according to the given trade criterion).

If the criterion is important that points out at the necessity to close market orders Buy, the control is passed to the mark 'case 11' in block 3-4. In this case, only one function Close_All(0) is called to close all the orders of the Buy type available. Blocks 4-6 are built in the way similar to blocks 2-4, the control is passed to marks 'case 20' and 'case 21', if the criteria for selling or closing market orders Sell become important.

Please note that all executive trade functions that form trade requests are called in the function Trade() that, in its turn, is called at the execution of the EA's special function start() launched by the client terminal as a result of a new tick incoming. The code of the function Trade() is written in such a way that the control is not returned to the function start() (and, at the end, to the client terminal) until all required executive trade functions are executed. This is why all trades intended for each trading criterion are made by the EA one by one, without breaks. The exception may be the cases of critical errors occurring during making of trades (see Error Processing Function).

If no trading criterion is detected as important (variable Trad_Oper is equal to 0) at the execution of the function Criterion(), the control is passed to the mark 'case 0', which results in double call to function Tral_Stop() to modify the requested values of the market orders of different types. The trading strategy realized in this EA allows the availability of only one market order, so the sequence of calls to the functions Tral_Stop(0) and Tral_Stop(1) doesn't matter. In this case, it is a random choice.

If the function Criterion() has returned the value of -1, this means that the EA is attached to the window of a symbol that is not EURUSD. In this case, the function Trade() does not call to any executive trade functions and returns the control to the special function start() that has called it.

User-Defined Executive Trade Function Close_All()

int Close_All( int Tip)
The function closes all market orders of the given type.

The parameter Tip can take the following values corresponding with the types of orders to be closed:
0 - closing Buy orders;
1 - closing Sell orders.

To execute the function, it is necessary to apply the order accounting function Terminal(), the event tracking function Events() and the error processing function Errors() in the program. To display messages, the function implies using of the data function Inform(). If the function Inform() is not included in the EA, no messages will be displayed.

The values of the following global arrays are used:

· Mas_Ord_New - the array of characteristics of orders available as of the moment of the function Terminal() execution; 

· Mas_Tip - the array of the total amount of orders of all types as of the moment of the last execution of the function Terminal(). 

The executive trade function Close_All() is formed as the include file Close_All.mqh:

//---------------------------------------------------------------------------------
// Close_All.mqh
// The code should be used for educational purpose only.
//---------------------------------------------------------------------------- 1 --
// Function closing all market orders of the given type
// Global variables:
// Mas_Ord_New   Last known order array
// Mas_Tip       Order type array
//---------------------------------------------------------------------------- 2 --
int Close_All(int Tip)                    // User-defined function
  {
   // int Tip                             // Order type
   int Ticket=0;                          // Order ticket
   double Lot=0;                          // Amount of closed lots
   double Price_Cls;                      // Order close price
//---------------------------------------------------------------------------- 3 --
   while(Mas_Tip[Tip]>0)                 // As long as the orders of the ..
     {                                   //.. given type are available 
      for(int i=1; i<=Mas_Ord_New[0][0]; i++)// Cycle for live orders
        {
         if(Mas_Ord_New[i][6]==Tip &&     // Among the orders of our type
            Mas_Ord_New[i][5]>Lot)        // .. select the most expensive one
           {                              // This one was found at earliest.
            Lot=Mas_Ord_New[i][5];        // The largest amount of lots found
            Ticket=Mas_Ord_New[i][4];     // Its order ticket is that
           }
        }
      if (Tip==0) Price_Cls=Bid;          // For orders Buy
      if (Tip==1) Price_Cls=Ask;          // For orders Sell
      Inform(12,Ticket);                  // Message about an attempt to close
      bool Ans=OrderClose(Ticket,Lot,Price_Cls,2);// Close order !:)
      //---------------------------------------------------------------------- 4 --
      if (Ans==false)                     // Failed :( 
        {                                // Check for errors:
         if(Errors(GetLastError())==false)// If the error is critical,
            return;                       // .. then leave.
        }
      //---------------------------------------------------------------------- 5 --
      Terminal();                         // Order accounting function 
      Events();                           // Event tracking
     }
   return;                                // Exit the user-defined function
  }
//---------------------------------------------------------------------------- 6 --
In block 1-2, the global variables used are described. In block 2-3, local variables are opened and described. The condition Mas_Tip[Tip]>0 in the heading of the cycle operator 'while' (blocks 3-6) implies that the function will hold the control until it fulfills its intended purpose, namely, until all orders of the given type are closed. The element of the global array Mas_Tip[Tip] contains the value equal to the amount of orders of the given type Tip. For example, if the function Close_All() is called with the transferred parameters equal to 1, this means that the function must close all market orders Sell (see Types of Trades). In this case, the value of the array element Mas_Tip[1] will be equal to the amount of available orders Sell (last known as of the moment of the execution of the function Terminal()). Thus, the cycle operator 'while' will be executed so many times as many Sell orders are available.

If the trader doesn't intervene into the operations of the EA (i.e., he or she doesn't place orders manually), then only one market order of one type or another may be available in trading. However, if the trader has additionally placed one or several market orders on his or her own initiative, then a certain sequence of orders must be kept at the execution of the function Close_All(). The preferable sequence of closing orders is to close larger ones first. For example, if there are three orders Sell as of the moment of starting to execute the function Close_All(), one of them being opened for 5 lots, another one being opened for 1 lot, and the third one being opened for 4 lots, then the orders will be closed in the following sequence according to the above reasoning: the first order to be closed will be that of 5 lots, then that of 4 lots, and the last will be the order of 1 lot.

Please note that the amount of lots is the only criterion used to determine the sequence of closing orders. The order's profit/loss, open price, as well as other parameters characterizing the order (the requested stop-order prices, time and reason for closing, etc.) are not considered.

	
	All market orders of a certain type must be closed, if the criterion for closing of orders of this type is important, the sequence of closing being from the larger to the smaller volumes. 


To keep the above sequence of closing order, in block 3-4, the cycle 'for' is used, in which the largest (in volume) order is selected among all orders of the given type. This order is searched for on the basis of analysis of the values of global array Mas_Ord_New containing the information about all order available in trading. After the ticket of this order has been detected, according to the order type, the requested close price will be calculated that is equal to the corresponding value of the last known two-way quote. If the orders to be closed are of Buy type, the close price must be requested on the basis of Bid value. If they are Sell orders, then use Ask values.

Directly before forming a trade request, the information about the attempt to close the order is displayed. The program uses function call Inform() for this purpose. The trade request for closing of the order is formed in the line:

      bool Ans=OrderClose(Ticket,Lot,Price_Cls,2);// Close order !:)
The calculated values are used as parameters: Ticket - order number, Lot - volume in lots, Price_Cls - requested close price, 2 - slippage.

In block 4-5, the trade results are analyzed. If the function OrderClose() has returned 'true', this means that the trade has completed successfully, i.e., the order has been closed. In this case, the control is passed to block 5-6, where the information about orders available at the current moment is updated. After the execution of functions Terminal() and Events(), the current iteration of the cycle 'while' ends (the amount of available orders can change within the function execution time and during making trades, so the execution of the order accounting function is obligatory at each iteration of the cycle 'while'). If the orders of the given type are still available in trading, they will be closed at the next iteration of the cycle 'while', the new values of the elements of arrays Mas_Ord_New and Mas_Tip obtained at the execution of the function Terminal() being used for determining of the parameters of the next order to be closed.

If the execution of the request results in that the function OrderClose() returns 'false', this means that the order has not been closed. In order to find out about the reasons for this failure, the program analyzes the last error occurred at the attempt to make the trade. For this purpose, it calls to the function Errors() (see Error Processing Function). If, at execution of this function, the program detects that the error is critical (for example, trading is prohibited), the function Close_All() ends its operations and returns the control to the control trade function Trade(), which finally results in that the special function start90 of the EA ends its execution, as well. At the next tick, the terminal will launch the function start() for execution again. If the closing criterion remains actual at that moment, this will produce the call to the function closing all orders, Close_All().

User-Defined Executive Trade Function Open_Ord()

int Open_Ord ( int Tip)
The function opens one market order of the given type.

The parameter Tip can take the following values corresponding with the types of the orders to be opened:
0 - the type Buy of orders to be opened;
1 - the type Sell of orders to be opened.

To execute the function, you should use in the program the order accounting function Terminal(), the event tracking function Events() and the error processing function Errors(). To display messages, the function implies the data function Inform(). If the function Inform() is not included in the EA, no messages will be displayed.

The values of the following global variables are used:

· Mas_Tip - the array of the total amount of orders of all types as of the moment of the last execution of the function Terminal(); 

· StopLoss - the value of StopLoss (amount of points); 

· TakeProfit - the value of TakeProfit (amount of points). 

The executive trade function Open_Ord() is formed as include file Open_Ord.mqh:

//---------------------------------------------------------------------------------
// Open_Ord.mqh
// The code should be used for educational purpose only.
//---------------------------------------------------------------------------- 1 --
// Function opening one market order of the given type
// Global variables:
// int Mas_Tip                Order type array
// int StopLoss               The value of StopLoss (amount of points)
// int TakeProfit             The value of TakeProfit (amount of points)
//---------------------------------------------------------------------------- 2 --
int Open_Ord(int Tip)
  {
   int    Ticket,                        // Order ticket
          MN;                            // MagicNumber
   double SL,                            // StopLoss (as related to the price)
          TP;                            // TakeProf (as related to the price)
//---------------------------------------------------------------------------- 3 --
   while(Mas_Tip[Tip]==0)                // Until they ..
     {                                   //.. succeed
      if (StopLoss<Level_new)            // If it is less than allowed..
         StopLoss=Level_new;             // .. then the allowed one
      if (TakeProfit<Level_new)          // If it is less than allowed..
         TakeProfit=Level_new;           // ..then the allowed one
      MN=TimeCurrent();                  // Simple MagicNumber
      Inform(13,Tip);                    // Message about an attempt to open
      if (Tip==0)                        // Let's open a Buy
        {
         SL=Bid - StopLoss*  Point;      // StopLoss   (price)
         TP=Bid + TakeProfit*Point;      // TakeProfit (price)
         Ticket=OrderSend(Symbol(),0,Lots_New,Ask,2,SL,TP,"",MN);
        }
      if (Tip==1)                        // Let's open a Sell
        {
         SL=Ask + StopLoss*  Point;      // StopLoss   (price)
         TP=Ask - TakeProfit*Point;      // TakeProfit (price)
         Ticket=OrderSend(Symbol(),1,Lots_New,Bid,2,SL,TP,"",MN);
        }
      //---------------------------------------------------------------------- 4 --
      if (Ticket<0)                       // Failed :( 
        {                                 // Check for errors:
         if(Errors(GetLastError())==false)// If the error is critical,
            return;                       // .. then leave.
        }
      Terminal();                         // Order accounting function 
      Events();                           // Event tracking
     }
//---------------------------------------------------------------------------- 5 --
   return;                                // Exit the user-defined function
  }
//---------------------------------------------------------------------------- 6 --
In blocks 1-3 of the function Open_Ord(), the global variables are described, the values of which are used at the execution of the function, and local variables are opened and described. The basic code of the function is concentrated in the cycle operator 'while' (blocks 3-5) that is executed as long as no orders of the given type Tip are available in trading.

The trading strategy implies opening orders that have non-zero stop orders. In a general case, a trader may set such values of stop orders that will not comply with the requirements of the dealing center, namely, less than the allowed minimum distance from the market price. This is why the necessary checks are made before opening an order: If the last known minimum distance (Level_new) exceeds the value of the external variable StopLoss or TakeProfit, the value of this variable is increased and set to be equal to Level_new.

Each order to be opened has its unique MagicNumber equal to the current server time. As a result of the execution of one EA for a symbol, only one market order can be open (or placed, if it is a pending order) at a time. This provides all market orders with unique MagicNumbers. Before opening an order, the function Inform() is executed, which results in displaying of a message informing about an attempt to make a trade.

According to the order type, the body of one of the operators 'if' is executed. For example, if the value of the transferred parameter Tip is equal to 0, this means that an order Buy must be opened. In this case, the values of StopLoss and TakeProfit are calculated that correspond with the Buy order type, then the control is passed to line

         Ticket=OrderSend(Symbol(),0,Lots_New,Ask,2,SL,TP,"",MN);

to form a trade request for opening a market order Buy. Similar calculations are made, if the value of the parameter Tip is 1, i.e., an order Sell should be opened.

Errors in all user-defined executive trade functions are processed in a similar way. If a trade is made successfully, the function ends its operations (because no next iteration of the cycle 'while' will be performed, since the value of the element of array Mas_Tip[Tip] will be equal to 1 after the execution of the function Terminal()). However, if the trade request is not executed, the errors are analyzed (block 4-5). In this case, the error detecting function Errors() is called. If it returns 'false' (the error is critical), the execution of the function Open_Ord() ends, the control is consecutively passed to the control trade function Trade(), to the special function start() and then to the client terminal. However, if the error is overcomable, then, after updating of order arrays in the function Terminal(), the control is passed to the consecutive iteration of the cycle 'while', which results in one more attempt to open an order.

Thus, the function Open_Ord() holds the control until an order is opened or a critical error is got at the execution of the trade request.

User-Defined Executive Trade Function Tral_Stop()

int Tral_Stop ( int Tip)
The function modifies all market orders of the given type.

The parameter Tip can take the following values corresponding with the type of orders to be modified:
0 - the type Buy of orders to be modified;
1 - the type Sell of orders to be modified.

To execute the function, it is necessary to use in the program the order accounting function Terminal(), the event tracking function Events(), and the error processing function Errors(). To display messages, the function implies the data function Inform(). If the function Inform() is not included in the EA, no messages will be displayed. 

The values of the following global variables are used:

· Mas_Ord_New - the array of characteristics of orders available as of the moment of the last execution of the function Terminal(); 

· TralingStop - the distance between the market price and the desired value of the requested price for StopLoss (amount of points).

The executive trade function Tral_Stop() is formed as include file Tral_Stop.mqh:

//---------------------------------------------------------------------------------
// Tral_Stop.mqh
// The code should be used for educational purpose only.
//---------------------------------------------------------------------------- 1 --
// Function modifying StopLosses of all orders of the given type
// Global variables:
// Mas_Ord_New             Last known order array
// int TralingStop         Value of TralingStop (amount of points)
//---------------------------------------------------------------------------- 2 --
int Tral_Stop(int Tip)
  {
   int Ticket;                      // Order ticket
   double
   Price,                           // Market order open price
   TS,                              // TralingStop (as related to the price)
   SL,                              // Value of order StopLoss
   TP;                              // Value of order TakeProfit
   bool Modify;                     // A criterion to modify.
//---------------------------------------------------------------------------- 3 --
   for(int i=1;i<=Mas_Ord_New[0][0];i++)  // Cycle for all orders
     {                                    // Searching for orders of the given type
      if (Mas_Ord_New[i][6]!=Tip)         // If this is not our type..
         continue;                        //.. skip the order
      Modify=false;                       // It is not assigned to be modified
      Price =Mas_Ord_New[i][1];           // Order open price
      SL    =Mas_Ord_New[i][2];           // Value of order StopLoss
      TP    =Mas_Ord_New[i][3];           // Value of order TakeProft
      Ticket=Mas_Ord_New[i][4];           // Order ticket
      if (TralingStop<Level_new)          // If it is less than allowed..
         TralingStop=Level_new;           // .. then the allowed one
      TS=TralingStop*Point;               // The same in the relat, price value
      //---------------------------------------------------------------------- 4 --
      switch(Tip)                         // Go to Order type
        {
         case 0 :                         // Order Buy
            if (NormalizeDouble(SL,Digits)<// If it is lower than we want..
               NormalizeDouble(Bid-TS,Digits))
              {                           // ..then modify it:
               SL=Bid-TS;                 // Its new StopLoss
               Modify=true;               // Assigned to be modified.
              }
            break;                        // Exit 'switch'
         case 1 :                         // Order Sell
            if (NormalizeDouble(SL,Digits)>// If it is higher than we want..
               NormalizeDouble(Ask+TS,Digits)||
               NormalizeDouble(SL,Digits)==0)//.. or zero(!)
              {                           // ..then modify it
               SL=Ask+TS;                 // Its new StopLoss
               Modify=true;               // Assigned to be modified.
              }
        }                                 // End of 'switch'
      if (Modify==false)                  // If there is no need to modify it..
         continue;                        // ..then continue the cycle
      bool Ans=OrderModify(Ticket,Price,SL,TP,0);//Modify it!
      //---------------------------------------------------------------------- 5 --
      if (Ans==false)                     // Failed :( 
        {                                 // Check for errors:
         if(Errors(GetLastError())==false)// If the error is critical,
            return;                       // .. then leave.
         i--;                             // Decreasing counter
        }
      Terminal();                         // Order accounting function 
      Events();                           // Event tracking
     }
   return;                                // Exit the user-defined function
  }
//---------------------------------------------------------------------------- 6 --
In blocks 1-3, the global variables are described that are used in the function, as well as local variables are opened and described. In the cycle 'for' (blocks 3-6), the orders of the given type are selected and, if the StopLoss of any of those orders is further from the current price than it was set by the user, the order is modified.

To make the code more human-oriented, the values of some elements of the order array Mas_Ord_New are assigned to simple variables (block 3-4). Then the necessary check will be made for the variable TralingStop: If the value of this variable is less than the minimum allowed distance set by the dealing center, it will be increased up to the minimum allowed value.

In block 4-5, according to the order type, necessary calculations are made. For example, if the value of the transferred parameter Tip is 1 (an order Sell should be modified), the control will be passed to the mark 'case 1' of the operator 'switch'. The necessity to modify the order StopLoss is checked here (according to the rules that apply to this order type, see Requirements and Limitations in Making Trades). If no StopLoss is set or if it is set on a distance further than the value of TralingStop from the current market price, the desired new value of StopLoss is calculated. Trade request for modification of the order is formed in line:

      bool Ans = OrderModify(Ticket,Price,SL,TP,0);//Modify it!
It was noted before that the trading strategy considered here implied the availability of only one market order. Nevertheless, the function Tral_Stop() provides the possibility to modify several market orders of one type. If the trader does not intervene into trading during the work of the EA, no necessity to modify several orders occurs. However, if the trader opens a market order manually (in addition to those already opened), we have to decide which of the orders available should be modified as the first and why.

When considering the sequence of closing several orders, we mentioned that the criterion defining the priority in closing of orders was the amount of lots. This solution is obvious - the more lots (of the total amount) are closed, the sooner the EA will response to the triggering of the closing criterion. The problem of order modification sequence has no unambiguous solution. In all cases, the criterion for order modification sequence is determined by the essence of the trading strategy. This criterion may be both the amount of lots, the fact of no StopLoss at one of the orders, the distance from StopLoss to the current price. In a number of cases, this criterion may be expressed through an overall index - the size of loss that may result from sharp price changes, i.e., when all market orders are automatically closed by StopLoss at the same time.

In the above example of the function Tral_Stop(), a random sequence of order modification is realized - the orders are modified in the sequence, in which they occur in the lost of open market orders and placed pending orders. In each specific case, the function must be refined upon - the order modification sequence must be programmed according to the rules of your specific trading strategy.

Special attention should be paid to the fact that all trades are made in the real-time mode. If there are too many orders, the EA will generate a great variety of trade requests. Obviously, the market may turn around while those requests are being executed. However, the function doesn't return the control to the function Trade() that has called to it until all orders that must be modified are modified. This means that the danger of omitting a trade request for closing or opening of orders may occur. For this reason, any strategy must be coded in such a way that not to allow a considerable amount of market orders to be available at a time.

In block 5-6, the errors got during the execution of trade requests are analyzed. If the error is critical, the function will end its operations. However, if an overcomable error has been got, the value of the counter 'i' is decreased by 1. It will be done in order to produce one more attempt to modify the same order at the next iteration of the cycle 'for'.

In most cases, the above code will comply with the necessity to modify several orders. At the same time, if any changes take place in the orders (for example, an order will be closed when the market price reaches one of the stop levels) within the period of several failed attempts to modify orders, the sequence of orders in the array Mas_Ord_New may also change. This will result in that an order may be omitted and not modified within the period of the last launching of the special function start(). This situation can be improved at the next tick, at the next launch of the function start().

Error Processing Function

The errors that appear during trade orders execution can be divided into two groups - overcomable (non-critical) errors and critical errors. Overcomable errors are those occurring at server faults. After they have been eliminated, you can continue trading. For example, a request can be rejected by the broker, if there is no information about the current quotes at the moment. This kind of situation may appear in a slow market, i.e., when ticks don't income frequently. Or, on the contrary, the broker cannot always execute a plenty of requests from traders in an active market where too many quotes are coming. Then the pause appears before the order is executed or - sometimes - a denial. In such cases, the Expert Advisor may continue its working and, for example, repeat the request a bit later after the execution of some code related to the error code.

Critical errors include all errors that alert about serious troubles. For example, if an account is blocked, then there is no point in sending trade requests. In such case, the EA should display the corresponding message and shouldn't repeat the request. The error processing function must be used indispensably in a normal EA.

Custom Error Processing Function Errors()

bool Errors( int Error )
The function returns TRUE, if the error is overcomable. Otherwise, it returns FALSE. 
The Error parameter can have any value and correspond with any error code that occurred while trying to make a trade.

The user-defined error processing function Errors() is designed as the include file Errors.mqh:

//--------------------------------------------------------------------
// Errors.mqh
// The code should be used for educational purpose only.
//--------------------------------------------------------------- 1 --
// Error processing function.
// Returned values:
// true  - if the error is overcomable (i.e. work can be continued)
// false - if the error is critical (i.e. trading is impossible)
//--------------------------------------------------------------- 2 --
bool Errors(int Error)                    // Custom function
  {
   // Error             // Error number   
   if(Error==0)
      return(false);                      // No error
   Inform(15,Error);                      // Message
//--------------------------------------------------------------- 3 --
   switch(Error)
     {   // Overcomable errors:
      case 129:         // Wrong price
      case 135:         // Price changed
         RefreshRates();                  // Renew data
         return(true);                    // Error is overcomable
      case 136:         // No quotes. Waiting for the tick to come
         while(RefreshRates()==false)     // Before new tick
            Sleep(1);                     // Delay in the cycle
         return(true);                    // Error is overcomable
      case 146:         // The trade subsystem is busy
         Sleep(500);                      // Simple solution
         RefreshRates();                  // Renew data
         return(true);                    // Error is overcomable
         // Critical errors:
      case 2 :          // Common error
      case 5 :          // Old version of the client terminal
      case 64:          // Account blocked
      case 133:         // Trading is prohibited
      default:          // Other variants
         return(false);                   // Critical error
     }
//--------------------------------------------------------------- 4 --
  }
//--------------------------------------------------------------------
One of the questions that arise when composing the algorithms of error processing function Errors() is: What should the function return, if the value of a given parameter is 0 (i.e., there are no errors). This kind of situation should not appear in a correctly coded EA. However, the code can be variously modified while enhancing the program, so sometimes the value of an error can be equal to 0. So, it would be reasonable to add some lines to the function at the primal stage of developing (block 2-3), for the situations where Error is equal to 0.

The reaction of the Errors() function to the zero value of the Error variable depends on the algorithm used for processing the values returned by the function. The value returned by the function is taken into consideration in the executable trade function of the above EA. If the Errors() function returns 'true' (error is overcomable), then the program will retry to make a trade. If it returns 'false', then the trade function stops and the control is sequentially passed to the calling function, then to the start() function, and then to the client terminal. If the choice is between these two alternatives, then the situation when there are no errors (Error=0) corresponds with the second alternative, namely, with the 'false' value returned. It guaranties that a once executed request will not be repeated.

Once the message about the error is displayed by the Inform() function, the control is passed to block 3-4, to the operator 'switch'. The specific variant case is involved for every considered error code. For example, if error 136 occurs, it means that the broker does not have current quotes for making a proper decision. This means that the situation won't change unless a new tick comes, so there is no need to repeat sending the same trade request because it won't be executed, anyway. The right solution in this situation is the pause - the absence of any initiative from the EA. A simple method to detect a new tick is used for this purpose - the analysis of the value returned by the RefreshRates() function. The control will be returned to the called function, in which the trade request is repeated (after the corresponding analysis, if necessary), as soon as the new tick comes.

If there is an error the programmer considers to be a critical one, the function returns 'false'. The request will not be repeated, in such case, so there is no need to do anything in the Errors() function. All errors not processed are considered as critical by default. You can expand the list of processable errors (see Error Codes).

General Characteristics of Complex Programs

There is no single formal feature that distinguishes a customary program from a complex one. In general, complex programs positively differ in a variety of tools provided and quantity of information processed. Only some of qualitative adjectives that are peculiar to complex programs can be denoted.

Program Execution Order

As a rule, a usual program contains its code in the special function start() that is started for execution by the client terminal. In most cases function start() execution time is considerably less than the tick period. This means that most of the time the program is waiting for a tick to come. This kind of processes are characterized by the on-off ratio term. On-off ratio is the ratio of a repeating process period to the duration of the process itself. The execution time of start() Т1 is nearly from 10 to 100 milliseconds, and the Т2 time between ticks is 5 seconds at the average. Thus, the on-off ratio of a working EA is reaching Т2/Т1=1000 and more (see fig. 159). That is to say that the duration of a usual operating EA's effective capacity is 0,1% of the whole time, the rest of the time it is standing.

Sometimes complex calculations can be executed by an EA and as a result the duration of start() execution can be longer and reach tens of seconds. In these cases start() function will not be started on every tick but only on the ticks that came while the start() is waiting for them. The fig. 159 shows that the tick that came at the execution of the start() function period (at the t4 moment) will not cause a new special function's start. The next time the start() function will start at the t5 moment. The pause between the end of the current execution and the beginning of the next execution of the start() function will appear with this provision.
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Fig. 159 Different on-off ratio while the start() function is executed by the client terminal
and the cycled start() function.

There is a method to increase the effective capacity of the program essentially, thus decreasing on-off ratio of the trade management process. For this purpose let us implement an algorithm, according to which the main code is many times (infinitely) repeated during start() execution (allowed only in EAs and scripts). The example of the looped start() is shown below:

//--------------------------------------------------------------------
start()                    // Special function start()
   {
   while(!IsStopped())     // Until user.. 
      {                    // ..stops execution of the program
      RefreshRates();      // Data renewal
      //......................The main code of the program is specified here
      Sleep(5);            // Short pause
      }
   return;                 // Control is returned to the terminal
   }
//--------------------------------------------------------------------
The whole code is specified in the body of the "while" cycle operator, and the only way to exit the cycle is to receive a command from the client terminal to finish the program execution. If the start() function built on this specified principle is started, it will be executed infinitely long and will return control to the client terminal only when a user manually removes the EA from a security window or providing some other conditions (see Special Functions).

The execution of the cycled start() function is running uninterruptedly, that is why there is no period when the program is in the mode of waiting for a new tick (see Fig. 159), so the on-off ratio of the process of the cycled program execution is equal to 1. The start() function that is based on the specified principle is started by the client terminal only once. This means that the information updating (e.g. market quotes) must be compulsory performed using the RefreshRates() function. In order to avoid the large consumption of much resources a short pause at the end of the cycle can be specified.

The development of the looped program requires much attention while composing the algorithm. For example, the reaction of a usual program on a received critical error is breaking the start() function execution and returning control to the client terminal. A cycled program keeps control permanently while running so the other reaction must be anticipated, for example the prohibition of trade orders generation over some period. Yet the temporary prohibition should not hinder the program execution. During the whole execution period, the program should process all the available information about events, including the controlling actions of a user. In general, such a program has incommensurable power as compared to a usual one.

Available Tools

Use of lopped programs makes sense only if the continuity of a program execution is effectively used. For example, such a program can process a trader's control actions. The modification of coordinates of graphical objects or the fact of attaching other programs - scripts and indicators can be considered as controlling actions.

A simple program may respond to some events (including user-initiated) at a regular start of the special function start() on the nearest tick, as a rule. While a cycled program can process all events immediately (!). In this case the lag can only be for a short time, no more than the time of execution of one cycle of the start() function (nearly no more than 10-100 ms). 

A complex program may use graphical objects to display order characteristics or rules of its modification. For example, orders of all type are shown in a security window in green lines, stop orders - in red lines. And if several orders are shown on the screen simultaneously, it is quite difficult to detect what line belongs to this or that order. But if we apply the graphical object "horizontal line" of a necessary color and style to each order line, it will be much easier to differentiate between orders and their stop orders.

Besides, the fact of changing the coordinates of such objects can be perceived by a program as a guide to action. For example, if a user shifts a horizontal line showing a pending order several points up, as a result of this action the program may form and send to the server a trade request, according to which the order should be modified, i.e. the preset open price should be increased by several points (for an instant execution the use of a looped program is obligatory). Thus a complex program may offer the possibility to manage trading using a mouse.

Function used for modification of separate stop-orders or a declared open price of an order can be used in complex programs as well. If such a function is used applicable to one of order lines, a graphical object, for example "an arrow" can be displayed near the order line, indicative of the function activity.

Using graphical objects you can set up trading scenario. For example, setting the "Pivot" flag at some distance from the current price, you can inform the program that it is necessary to close the order and open a new one in the opposite direction when the specified price is reached. Similarly you can specify modification level limits, the order closing price, etc. in the program. The use of graphical objects that display the settings of a program considerably increases the awareness of the trader about present and planned events.

Sound signals associated with events are also used in complex programs. Using sounds in a program allows the trader to leave the PC and orientate through events by the sound signal types (melodies, vocalized text, etc.).

The effectiveness of the trading often depends on the fact whether the time of important economical and political news release is taken into account. Large majority of dealing centers provide traders with the list of the news for the nearest week with the denotement of release time and importance. The information about coming events is recorded into a file. During the operation a program reads the information from the file and performs one or another trade scenario depending on the importance of a coming event. For example, a program can delete pending orders, modify stop-orders of market orders, etc. Shortly before the important news coming the program can terminate trading - close all orders preliminarily informing a trader.

Automated and Manual Mode of Program Operation

A complex program is characterized by a more complex algorithm of events processing. Particularly, this kind of program presupposes some reaction to a trader's interference with the trading process. For example, if a trading strategy allows only one market order and a trader opens one more order, a complex program, first, monitors this kind of event and then starts the execution of the algorithm part provided for such an occasion. The program can warn a trader about an unauthorized interference, at first, and offer to delete the odd order independently. If it does not happen, the program (depending on the settings) can delete the odd order or exit the automated trading mode informing the trader previously.

If a program is started for execution when there are already multiple orders placed, necessary actions will be performed depending on its settings. For example, the program can close all opposite orders without a trader's agreement. If a trading strategy does not allow pending orders, they will be deleted in the priority sequence - firstly, nearest to the market quotation, then more expensive ones, etc.

Once the trader has set the quantity and the quality limits of orders in a trading strategy, the program (working all the time and monitoring the events) can propose a trader to activate the automated trading mode, and if a trader agrees, designate the pursuing trading scenario using graphical objects.

Every trader has its own set of preferences when working with a program. Some traders admit only the automated trading, other traders - half-automated, thirds prefer only the manual mode. A correctly designed program must cover all the requirements, i.e. must have a number of settings that provide different usage mode. For example, a program can act as an adviser in the manual mode of working - display a text containing direct recommendations and also graphical objects displaying a trend direction, forecast pivot points, etc. A program can ask a trader to permit order opening, admit trader interference in orders management (e.g, manual stop-orders modification) while working in the half-automated mode. In case the program is running in the automated mode any trader's interference in the trading process can be considered as a signal for changing the mode to half-automated or manual.
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	All the described properties of a program can be embodied on the MQL4 programming language basis that is specially designed for this purpose. A correctly designed complex program has incontestable number of advantages, a trader quickly gets used to them and starts using them in trading.


Appendixes

· Glossary.
Notions and terms used.

· Types of Trades.
Types of orders that can be used in MetaTrader 4 Client Terminal.

· Requirements and Limitations in Making Trades.
Some limitations for opening, closing, modifying and deleting orders.

· Error Codes.
There is a possibility of an error appearing while program is running. It is necessary to define the handling of the most important errors in advance. You can get the error code by using the GetLastError() function.

· Styles of Indicator Lines Displaying.
Custom indicators allow you to display the graphical information using different styles. The DRAW_LINE style can draw lines of a predefined width and style. For DRAW_ARROW style it is necessary to specify the displayed arrow code in the Windings format. The DRAW_SECTION style uses one indicator buffer, while the DRAW_ZIGZAG style requires two indicator buffers: even and odd. Knowing styles of drawing lets you combine different methods of information showing in one indicator.

· Types and Properties of Graphical Objects.
There are 24 built-in graphical objects that can be created via a program. This feature allows to provide indicators and EAs with additional abundant visualization tools. Common object properties like, for example, junction point and object color can be set, as well as properties for an individual graphical object. When some object properties have been changed, the object can be immediately (forcedly) redrawn using the WindowsRedraw() function.

· Wave Files.
You can redefine the set of the wave files that are used in MetaTrader 4. For doing this open the "Tools"-"Options" window and specify necessary wave files on the "Events" tab. You can play the attached files in your own programs using the PlaySound() function.

· Function MessageBox() Return Codes.
The MessageBox() function allows you to organize the interaction between a program and a user during the execution process directly. Processing return codes of the MessageBox() window allows to guide the program running depending on the button pressed by a user. It makes the program more flexible.

· Query Identifiers Used in the MarketInfo() Function.
The MarketInfo() function allows you to get different information about a trading account, security properties and trade server settings. 

· List of Programs.
All programs that were used in this book.

Glossary

· Algorithm is a precise instruction for completing a preset act sequence; control in an executable program is transferred according to the algorithm.

· Application Program is a program coded in MQL4 and used in MetaTrader 4 Client Terminal; it can be an Expert Advisor, a Script or an Indicator.

· Array - is an arranged set of the values of one-type variables that have a common name. Arrays can be one-dimensional and multidimensional. The maximum admissible amount of dimensions in an array is four. Arrays of any data types are allowed.

· Array Component is a part of an array; it is an indexed variable having the same name and a value.

· Ask is the higher of two prices offered by broker in a Two-Way Quote for a Security.

· Bar is a graphical representation of a price chart. Bar is characterized by Open, Close, High, Low prices, as well as by Volume and Time (see also Candlestick).
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· Bid is the lower of two prices offered by broker in a Two-Way Quote for a Security.

· Buffer is a memory area containing numeric values of an indicator array.

· Built-In Function is the same as a standard function.

· Buy is a market order that defines buying of assets for a security.

· BuyLimit is a pending order to buy assets for a security at a price lower than the current one. The order will be executed (modified into market order Buy) if the Ask price reaches or falls below the price set in the pending order.

· BuyStop is a pending order to buy assets for a security at a price higher than the current one. The order will be executed (modified into market order Buy) if the Ask price reaches or rises above the price set in the pending order.

· Candlestick is a graphical representation of a price chart. Candlestick is characterized by Open, Close, High, Low prices, as well as by Volume and Time. The can be black candlesticks and white candlesticks (see also Bar).
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· Comment is an optional and nonexecutable part of a program.

· Constant is a program constituent; it is an object that has a value.

· Constant Expression is an expression consisting of constants and operations, for example: 2+3*7. A constant expression is calculated at compile time.

· Control is execution of actions predefined by the program algorithm and by the properties of the client terminal. Control may be transferred within a program from one program line to another, as well as between the program and the client terminal (see Some Basic Concepts).

· Currency Instrument is a currency pair, for example, EURUSD, GBPCHF, etc.; it is a particular security (symbol).

· Custom Indicator is an application program coded in MQL4; it is basically intended for graphical displaying of preliminarily calculated dependences. The values of components of Indicator Arrays of a custom indicator are available to other applications through the function named iCustom() (see also Technical Indicator).

· EA is an abbreviation for Expert Advisor (see also Script and Indicator).

· Expert Advisor is a program coded in MQL4; it is distinguished by the properties of special function start() called by the client terminal to be executed on every tick; the main purpose of Expert Advisors is programmed control over trades (see also EA, Script and Indicator).

· Expression is a sequence of operands and operations; it is a program record, the calculated value of which is characterized by a data type.

· External Variable is a variable, the value of which is available from the program properties window; it has the properties of a global variable.

· File Descriptor is the unique number of a file opened by an executable program at the current moment.

· File Pointer a location in a file where the reading of the next value starts. As the data are read, the pointer shifts to the right by one or several positions.

· File Separator is a special character; it is a record to be stored in the file to separate data records.

· Flag is a variable the value of which is placed in correspondence with some events or facts.

· Formal Parameters represent a list of variables given in the header of Function Description (see also Functions and Function Description and Operator 'return').

· Function is a named, specific part of a program that describes the method of data conversion. The use of a function in a program involves Function Description and Function Call. There can be special, standard (built-in) and custom functions (see also Special FunctionsFunctions

 HYPERLINK "http://book.mql4.com/basics/functions"  and ).

· Function Body is one or several operators being the executable part of Function Description.

· Function Call (or Function Reference) is a record, execution of which results in execution of a function (see also Function Description).

· Function Description is a specific named part of a program intended for execution; it consists of two basic parts - a function header and a function body; it is used in special and custom functions (see also Functions, Function Description and Operator return and Special Functions).

· Function Header is a part of function description; it consists of the type of the return value, function name and the list of formal parameters. The list of formal parameters is enclosed in parentheses and placed after the function name.

· Function Reference is the same as Function Call.

· Global Variable is a variable declared beyond all functions. The Scope of global variables is the entire program.

· Global Variable of Client Terminal is a variable, the value of which is available from all applications launched in the client terminal (abbreviated form: GV).

· Graphical Object - is a shape in the symbol window; the shape can be selected, moved, modified or deleted.

· GV is an abbreviation for Global Variable of the Client Terminal.

· Indicator is a built-in function of the client terminal or a program coded in MQL4; the main purpose of indicators is to display Indicator Lines on the screen; indicators cannot make trades; there are two types of indicators: Custom Indicators and Technical Indicators (see also Expert Advisor, EA and Script).

· Indicator Array is a one-dimensional array containing numeric values that are the basis for constructing of Indicator Line.

· Indicator Line is a graphical display of a certain dependence based on numeric values included in an Indicator Array.

· Initialization of Variable is assigning a type-dependent value to the variable at Variable Declaration.

· Iteration is a repeated execution of some calculations; it is used to note that the program lines composing the cycle operator body (see also Cycle Operator "while" and Cycle Operator "for") are executed.

· Local Variable is a variable declared within a function. The Scope of local variables is the body of the function, in which the variable is declared.

· Local Time is the time set on a local PC (see also Server Time).

· Loop (Cycle) Body is one or several operators included in braces; it is located directly after the cycle operator header (see Cycle Operator "while" и Cycle Operator

 HYPERLINK "http://book.mql4.com/operators/for"  "for").

· Looping is a continuously repeated execution of operators composing the loop (cycle) body; it's a critical situation that results from realization of a wrong algorithm.

· Market Order is an executed order to buy or sell assets for a symbol (security). A market order is displayed in the symbol window and in the 'Terminal' window until the order is closed (see also Pending Order).

· Normalized Price is a price rounded off to one Point size for a security (symbol).

· Operand is a Constant, a Variable, an array component or a value returned by a function (see Function Call).

· Operation is an action made upon Operands (see also Operation Symbol).

· Operation Symbol is a preset character or a group of characters that order to execute an operation.

· Operator is a part of a program; it is a phrase in an algorithmic language that prescribes a certain method of data conversion. There can be simple and compound operators.

· Operator Format is a set of rules for formatting of an operator of the given type. Each operator type has its own format (see also Operators).

· Opposite (Counter) Order is a market order opened in the direction opposite to the direction of another market order opened for the same symbol. 

· Pending Order is a trade order to buy or sell assets for a security (a symbol) when the preset price level is reached. The pending order is displayed in the symbol window and in the 'Terminal' window until it becomes a market order or is deleted (see also Market Order).


· Point is the unit of price measurement for a security (the minimum possible price change, the last significant figure of the price value).

· Predefined Variable is a variable with a predefined name; the value of such variable is defined by the client terminal and cannot be changed by coding (see also Predefined Variables).

· Regular Loop Exit is transfer of control outside the cycle operator as a result of execution of a condition placed in the cycle operator header (see also Special Loop Exit).

· Script is a program coded in MQL4; it is marked by properties of the special function of start() called by the client terminal to be executed only once; scripts are intended for performing any operations that should be implicitly executed only once (see also Expert Advisor, EA and Indicator).

· Security (Symbol) is the name of the object to be quoted. 
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· Sell is a market order that defines selling of assets for a security

 HYPERLINK "http://book.mql4.com/appendix/glossary" \l "f_2" .

· SellLimit is a pending order to sell assets for a security at a price higher than the current one. The order will be executed (modified into market order Sell) if the Bid price reaches or rises above the price set in the pending order.

· SellStop is a pending order to sell assets for a security at a price lower than the current one. The order will be executed (modified into market order Sell) if the Bid price reaches or falls below the price set in the pending order.

· Server Time is the time set on the server (see also Local Time).

· Special Function is a function that has one of predefined names (init(), start() and deinit()) and is called to be executed by the client terminal; it also has its own special features (see Special Functions).

· Special Loop Exit is transfer of control outside the cycle operator as a result of execution of operator 'break' included in the cycle operator body (see also Regular Loop Exit).

· Spread is the difference between the larger and the smaller price in points in a two-way quote for a security.

· Standard Function is the same as built-in function; it is a function created by the developers of MQL4, it has a predefined name and predefined properties; the description of standard functions in a program is not specified; properties of standard functions are described in details in MQL4 Reference (see Functions and Standard Functions).

· StopLoss is a stop order; it is a price set by trader, at which a market order will be closed if the symbol price moves in a direction that produces losses for the order.

· TakeProfit is a stop order; it is a price set by trader, at which a market order will be closed if the symbol price moves in a direction that produces profits for the order.

· Technical Indicator is a part of online trading platform MetaTrader 4; it is a built-in function that allows us to display a certain dependence on the screen (see also Custom Indicator).

· Tick is an event characterized by a new price for a symbol at some moment.

· Timeframe is a period of time, within which one price bar is formed; there are several standard timeframes: М1, М5, М15, М30, Н1, Н4, D1, W1 and MN (1 min, 5 min, 15 min, 30 min, 1 h, 4 h, 1 day, 1 week, and 1 month, respectively)

· Time-Series Array is an array with a predefined name (Open, Close, High, Low, Volume or Time); its components contain the values of the corresponding characteristics of historical bars.

· Trade is opening, closing or modification of market and pending orders.

· Trade Request is a command made by a program or by a trader in order to perform a Trade. The order may be executed on or rejected by the server or by client terminal.

· Trader is a person that trades on financial markets for purposes of profit.

· Two-Way Quotes are a connected pair of market prices offered by the broker for buying and selling of assets for a security at the moment.

· Typecasting is modifying (mapping) of types of the values of an Operand or an Expression. Before execution of Operations (all but assignment operations), they are modified to a type of the highest priority, whereas before execution of assignment operations they are modified to the target type.

· User-Defined Function is a function created by the programmer (see also Function).

· Variable is a part of a program; it is an object having a name and a value.

· Variable Declaration is the first mentioning of a variable in a program. At variable declaration its type is specified.

· Variable Identifier is a set of characters consisting of letters, numbers and underscore(s), beginning with a letter, at most 31 characters long. It is the same as the Variable Name.

· Variable Name is the same as Variable Identifier.

· Variable Scope is a location in a program where the value of the variable is available. Every variable has its scope (see also Local Variable and Global Variable).

· Zero Bar is the current bar not yet completely formed. In a symbol window, the zero bar is displayed in the rightmost position.

Types of Trades

A trade type in the OrderSend() function can be indicated as a predefined constant or as its value according to a trade type:

	Constant
	Value
	Trading Operation

	OP_BUY
	0
	Buy

	OP_SELL
	1
	Sell

	OP_BUYLIMIT
	2
	Pending order BUY LIMIT

	OP_SELLLIMIT
	3
	Pending order SELL LIMIT

	OP_BUYSTOP
	4
	Pending order BUY STOP

	OP_SELLSTOP
	5
	Pending order SELL STOP


Requirements and Limitations in Making Trades

Tables below show calculation values that limit the conduction of trades when opening, closing, placing, deleting or modifying orders.

To get the minimum distance to StopLevel and freezing distance FreezeLevel the MarketInfo() function should be called.

Requirements.

Correct prices used when performing trade operations.

	Order Type
	Open Price
	Close Price
	Open Price of a Pending Order
	Transforming a Pending Order into aMarket Order

	Buy
	Ask
	Bid
	
	

	Sell
	Bid
	Ask
	
	

	BuyLimit
	
	
	Below the current Ask price
	Ask price reaches open price

	SellLimit
	
	
	Above the current Bid price
	Bid price reaches open price

	BuyStop
	
	
	Above the current Ask price
	Ask price reaches open price

	SellStop
	
	
	Below the current Bid price
	Bid price reaches open price


The possibility of deleting a pending order is regulated by the FreezeLevel parameter.

StopLevel Minimum Distance Limitation.

A trade operation will not be performed if any of the following conditions is disrupted.

	Order Type
	Open Price 
	StopLoss (SL) 
	TakeProfit (TP) 

	Buy
	Modification is prohibited
	Bid-SL ≥ StopLevel
	TP-Bid ≥ StopLevel

	Sell
	Modification is prohibited
	SL-Ask ≥ StopLevel
	Ask-TP ≥ StopLevel

	BuyLimit
	Ask-OpenPrice ≥ StopLevel
	OpenPrice-SL ≥ StopLevel
	TP-OpenPrice ≥ StopLevel

	SellLimit
	Bid-OpenPrice ≥ StopLevel
	SL-OpenPrice ≥StopLevel
	OpenPrice-TP ≥ StopLevel

	BuyStop
	OpenPrice-Ask ≥ StopLevel
	OpenPrice-SL ≥ StopLevel
	TP-OpenPrice ≥ StopLevel

	SellStop
	Bid-OpenPrice ≥ StopLevel
	SL-OpenPrice ≥ StopLevel
	OpenPrice-TP ≥ StopLevel


FreezeLevel Limitation (Freezing Distance).

Market orders can not be closed if the StopLoss and TakeProfit values violate the FreezLevel parameter requirements.
StopLoss or TakeProfit orders can not be modified if StopLoss or TakeProfit values violate the StopLevel parameter requirements.
Pending orders can not be deleted or modified if the declared open price violates the FreezeLevel parameter requirements. 

	Order Type
	Open Price
	StopLoss (SL) 
	TakeProfit (TP) 

	Buy
	Modification is prohibited
	Bid-SL > FreezeLevel 
	TP-Bid > FreezeLevel 

	Sell
	Modification is prohibited
	SL-Ask > FreezeLevel 
	Ask-TP > FreezeLevel 

	BuyLimit
	Ask-OpenPrice > FreezeLevel 
	Regulated by the StopLevel parameter
	Regulated by the StopLevel parameter

	SellLimit
	OpenPrice-Bid > FreezeLevel 
	Regulated by the StopLevel parameter
	Regulated by the StopLevel parameter

	BuyStop
	OpenPrice-Ask > FreezeLevel 
	Regulated by the StopLevel parameter
	Regulated by the StopLevel parameter

	SellStop
	Bid-OpenPrice > FreezeLevel 
	Regulated by the StopLevel parameter
	Regulated by the StopLevel parameter


Error Codes

GetLastError() - the function that returns codes of error. Code constants of errors are determined in stderror.mqh file. To draw the text messages use the ErrorDescription() function described in the stdlib.mqh file.

Error codes returned from a trade server or client terminal:

	Constant
	Value
	Description

	ERR_NO_ERROR
	0
	No error returned.

	ERR_NO_RESULT
	1
	No error returned, but the result is unknown.

	ERR_COMMON_ERROR
	2
	Common error.

	ERR_INVALID_TRADE_PARAMETERS
	3
	Invalid trade parameters.

	ERR_SERVER_BUSY
	4
	Trade server is busy.

	ERR_OLD_VERSION
	5
	Old version of the client terminal.

	ERR_NO_CONNECTION
	6
	No connection with trade server.

	ERR_NOT_ENOUGH_RIGHTS
	7
	Not enough rights.

	ERR_TOO_FREQUENT_REQUESTS
	8
	Too frequent requests.

	ERR_MALFUNCTIONAL_TRADE
	9
	Malfunctional trade operation.

	ERR_ACCOUNT_DISABLED
	64
	Account disabled.

	ERR_INVALID_ACCOUNT
	65
	Invalid account.

	ERR_TRADE_TIMEOUT
	128
	Trade timeout.

	ERR_INVALID_PRICE
	129
	Invalid price.

	ERR_INVALID_STOPS
	130
	Invalid stops.

	ERR_INVALID_TRADE_VOLUME
	131
	Invalid trade volume.

	ERR_MARKET_CLOSED
	132
	Market is closed.

	ERR_TRADE_DISABLED
	133
	Trade is disabled.

	ERR_NOT_ENOUGH_MONEY
	134
	Not enough money.

	ERR_PRICE_CHANGED
	135
	Price changed.

	ERR_OFF_QUOTES
	136
	Off quotes.

	ERR_BROKER_BUSY
	137
	Broker is busy.

	ERR_REQUOTE
	138
	Requote.

	ERR_ORDER_LOCKED
	139
	Order is locked.

	ERR_LONG_POSITIONS_ONLY_ALLOWED
	140
	Long positions only allowed.

	ERR_TOO_MANY_REQUESTS
	141
	Too many requests.

	ERR_TRADE_MODIFY_DENIED
	145
	Modification denied because an order is too close to market.

	ERR_TRADE_CONTEXT_BUSY
	146
	Trade context is busy.

	ERR_TRADE_EXPIRATION_DENIED
	147
	Expirations are denied by broker.

	ERR_TRADE_TOO_MANY_ORDERS
	148
	The amount of opened and pending orders has reached the limit set by a broker. 


MQL4 run time error codes:

	Constant
	Value
	Description

	ERR_NO_MQLERROR
	4000
	No error.

	ERR_WRONG_FUNCTION_POINTER
	4001
	Wrong function pointer.

	ERR_ARRAY_INDEX_OUT_OF_RANGE
	4002
	Array index is out of range.

	ERR_NO_MEMORY_FOR_FUNCTION_CALL_STACK
	4003
	No memory for function call stack.

	ERR_RECURSIVE_STACK_OVERFLOW
	4004
	Recursive stack overflow.

	ERR_NOT_ENOUGH_STACK_FOR_PARAMETER
	4005
	Not enough stack for parameter.

	ERR_NO_MEMORY_FOR_PARAMETER_STRING
	4006
	No memory for parameter string.

	ERR_NO_MEMORY_FOR_TEMP_STRING
	4007
	No memory for temp string.

	ERR_NOT_INITIALIZED_STRING
	4008
	Not initialized string.

	ERR_NOT_INITIALIZED_ARRAYSTRING
	4009
	Not initialized string in an array.

	ERR_NO_MEMORY_FOR_ARRAYSTRING
	4010
	No memory for an array string.

	ERR_TOO_LONG_STRING
	4011
	Too long string.

	ERR_REMAINDER_FROM_ZERO_DIVIDE
	4012
	Remainder from zero divide.

	ERR_ZERO_DIVIDE
	4013
	Zero divide.

	ERR_UNKNOWN_COMMAND
	4014
	Unknown command.

	ERR_WRONG_JUMP
	4015
	Wrong jump.

	ERR_NOT_INITIALIZED_ARRAY
	4016
	Not initialized array.

	ERR_DLL_CALLS_NOT_ALLOWED
	4017
	DLL calls are not allowed.

	ERR_CANNOT_LOAD_LIBRARY
	4018
	Cannot load library.

	ERR_CANNOT_CALL_FUNCTION
	4019
	Cannot call function.

	ERR_EXTERNAL_EXPERT_CALLS_NOT_ALLOWED
	4020
	EA function calls are not allowed.

	ERR_NOT_ENOUGH_MEMORY_FOR_RETURNED_STRING
	4021
	Not enough memory for a string returned from a function.

	ERR_SYSTEM_BUSY
	4022
	System is busy.

	ERR_INVALID_FUNCTION_PARAMETERS_COUNT
	4050
	Invalid function parameters count.

	ERR_INVALID_FUNCTION_PARAMETER_VALUE
	4051
	Invalid function parameter value.

	ERR_STRING_FUNCTION_INTERNAL_ERROR
	4052
	String function internal error.

	ERR_SOME_ARRAY_ERROR
	4053
	Some array error.

	ERR_INCORRECT_SERIES_ARRAY_USING
	4054
	Incorrect series array using.

	ERR_CUSTOM_INDICATOR_ERROR
	4055
	Custom indicator error.

	ERR_INCOMPATIBLE_ARRAYS
	4056
	Arrays are incompatible.

	ERR_GLOBAL_VARIABLES_PROCESSING_ERROR
	4057
	Global variables processing error.

	ERR_GLOBAL_VARIABLE_NOT_FOUND
	4058
	Global variable not found.

	ERR_FUNCTION_NOT_ALLOWED_IN_TESTING_MODE
	4059
	Function is not allowed in testing mode.

	ERR_FUNCTION_NOT_CONFIRMED
	4060
	Function is not confirmed.

	ERR_SEND_MAIL_ERROR
	4061
	Mail sending error.

	ERR_STRING_PARAMETER_EXPECTED
	4062
	String parameter expected.

	ERR_INTEGER_PARAMETER_EXPECTED
	4063
	Integer parameter expected.

	ERR_DOUBLE_PARAMETER_EXPECTED
	4064
	Double parameter expected.

	ERR_ARRAY_AS_PARAMETER_EXPECTED
	4065
	Array as parameter expected.

	ERR_HISTORY_WILL_UPDATED
	4066
	Requested history data in updating state.

	ERR_TRADE_ERROR
	4067
	Some error in trade operation execution.

	ERR_END_OF_FILE
	4099
	End of a file.

	ERR_SOME_FILE_ERROR
	4100
	Some file error.

	ERR_WRONG_FILE_NAME
	4101
	Wrong file name.

	ERR_TOO_MANY_OPENED_FILES
	4102
	Too many opened files.

	ERR_CANNOT_OPEN_FILE
	4103
	Cannot open file.

	ERR_INCOMPATIBLE_ACCESS_TO_FILE
	4104
	Incompatible access to a file.

	ERR_NO_ORDER_SELECTED
	4105
	No order selected.

	ERR_UNKNOWN_SYMBOL
	4106
	Unknown symbol.

	ERR_INVALID_PRICE_PARAM
	4107
	Invalid price.

	ERR_INVALID_TICKET
	4108
	Invalid ticket.

	ERR_TRADE_NOT_ALLOWED
	4109
	Trade is not allowed.

	ERR_LONGS_NOT_ALLOWED
	4110
	Longs are not allowed.

	ERR_SHORTS_NOT_ALLOWED
	4111
	Shorts are not allowed.

	ERR_OBJECT_ALREADY_EXISTS
	4200
	Object already exists.

	ERR_UNKNOWN_OBJECT_PROPERTY
	4201
	Unknown object property.

	ERR_OBJECT_DOES_NOT_EXIST
	4202
	Object does not exist.

	ERR_UNKNOWN_OBJECT_TYPE
	4203
	Unknown object type.

	ERR_NO_OBJECT_NAME
	4204
	No object name.

	ERR_OBJECT_COORDINATES_ERROR
	4205
	Object coordinates error.

	ERR_NO_SPECIFIED_SUBWINDOW
	4206
	No specified subwindow.

	ERR_SOME_OBJECT_ERROR
	4207
	Some error in object operation.


Styles of Indicator Lines

Styles of drawing indicator lines for SetIndexStyle() and SetLevelStyle() functions:

	Constant
	Value
	Description

	DRAW_LINE
	0
	Simple line

	DRAW_SECTION
	1
	Sections between nonempty line values

	DRAW_HISTOGRAM
	2
	Histogram

	DRAW_ARROW
	3
	Arrows (symbols)

	DRAW_ZIGZAG
	4
	Drawing sections between even and odd indicator buffers

	DRAW_NONE
	12
	No drawing


Line style. Used only if the line width is equal to 0 or 1:

	Constant
	Value
	Description

	STYLE_SOLID
	0
	Solid line

	STYLE_DASH
	1
	Dashed line

	STYLE_DOT
	2
	Dotted line

	STYLE_DASHDOT
	3
	Dash-and-dot line

	STYLE_DASHDOTDOT
	4
	Double dotted dash-and-dot line


Types and Properties of Graphical Objects

Graphical object type identifiers used with ObjectCreate(), ObjectsDeleteAll() and ObjectType() functions. It can be any of the following values:

	Object Type
	Value
	Description

	OBJ_VLINE
	0
	Vertical line. Uses time part of first coordinate, price is ignored.

	OBJ_HLINE
	1
	Horizontal line. Uses price part of first coordinate, time is ignored. 

	OBJ_TREND
	2
	Trend line. Uses 2 coordinates.

	OBJ_TRENDBYANGLE
	3
	Trend by angle. Uses 2 coordinates or 1 coordinate and angle. To set a line angle (OBJPROP_ANGLE property) use ObjectSet() function. 

	OBJ_REGRESSION
	4
	Regression. Uses time parts of first 2 coordinates, price parts are ignored.

	OBJ_CHANNEL
	5
	Equidistant channel. Uses 3 coordinates.

	OBJ_STDDEVCHANNEL
	6
	Standard deviation channel. Uses time parts of first two coordinates, price parts are ignored.

	OBJ_GANNLINE
	7
	Gann line. Uses 2 coordinates, but price part of the second coordinate is ignored. To set the ratio between the price and time scales (OBJPROP_SCALE property) use ObjectSet() function.

	OBJ_GANNFAN
	8
	Gann fan. Uses 2 coordinates, but price part of the second coordinate is ignored. To set the ratio between the price and time scales (OBJPROP_SCALE property) use ObjectSet() function.

	OBJ_GANNGRID
	9
	Gann grid. Uses 2 coordinates, but price part of the second coordinate is ignored. To set the ratio between the price and time scales (OBJPROP_SCALE property) use ObjectSet() function.

	OBJ_FIBO
	10
	Fibonacci retracement. Uses 2 coordinates. To set the number of levels (OBJPROP_FIBOLEVELS property) and the values of levels (OBJPROP_FIRSTLEVEL+n property) use ObjectSet() function.

	OBJ_FIBOTIMES
	11
	Fibonacci time zones. Uses 2 coordinates. To set the number of levels (OBJPROP_FIBOLEVELS property) and the values of levels (OBJPROP_FIRSTLEVEL+n property) use ObjectSet() function.

	OBJ_FIBOFAN
	12
	Fibonacci fan. Uses 2 coordinates. To set the number of levels (OBJPROP_FIBOLEVELS property) and the values of levels (OBJPROP_FIRSTLEVEL+n property) use ObjectSet() function.

	OBJ_FIBOARC
	13
	Fibonacci arcs. Uses 2 coordinates. To set the number of levels (OBJPROP_FIBOLEVELS property) and the values of levels (OBJPROP_FIRSTLEVEL+n property) use ObjectSet() function.

	OBJ_EXPANSION
	14
	Fibonacci expansions. Uses 3 coordinates. To set the number of levels (OBJPROP_FIBOLEVELS property) and the values of levels (OBJPROP_FIRSTLEVEL+n property) use ObjectSet() function.

	OBJ_FIBOCHANNEL
	15
	Fibonacci channel. Uses 3 coordinates. To set the number of levels (OBJPROP_FIBOLEVELS property) and the values of levels (OBJPROP_FIRSTLEVEL+n property) use ObjectSet() function.

	OBJ_RECTANGLE
	16
	Rectangle. Uses 2 coordinates.

	OBJ_TRIANGLE
	17
	Triangle. Uses 3 coordinates.

	OBJ_ELLIPSE
	18
	Ellipse. Uses 2 coordinates. To set the ratio between the price and time scales (OBJPROP_SCALE property) use ObjectSet() function.

	OBJ_PITCHFORK
	19
	Andrews pitchfork. Uses 3 coordinates.

	OBJ_CYCLES
	20
	Time rounds (cyclic lines). Uses 2 coordinates.

	OBJ_TEXT
	21
	Text. Uses 1 coordinate. To set the angle of the writing text (OBJPROP_ANGLE parameter) use ObjectSet() fucntion. To modify the text use ObjectSetText() fucntion. 

	OBJ_ARROW
	22
	Arrows (symbols). Uses 1 coordinate. To set the symbol code (OBJPROP_ARROWCODE parameter) use ObjectSet() function.

	OBJ_LABEL
	23
	Text label. To set the coordinates in pixels relatively to the angle of connection (OBJPROP_CORNER, OBJPROP_XDISTANCE, OBJPROP_YDISTANCE parameters) use ObjectSet() function. To modify the text use ObjectSetText() fucntion. 


Graphical object properties identifiers used with ObjectGet() и ObjectSet(), and can be any of the following values:

	Object Parameters
	Value
	Type
	Description

	OBJPROP_TIME1
	0
	datetime
	Value to set/get first coordinate time part.

	OBJPROP_PRICE1
	1
	double
	Value to set/get first coordinate price part.

	OBJPROP_TIME2
	2
	datetime
	Value to set/get second coordinate time part.

	OBJPROP_PRICE2
	3
	double
	Value to set/get second coordinate price part.

	OBJPROP_TIME3
	4
	datetime
	Value to set/get third coordinate time part.

	OBJPROP_PRICE3
	5
	double
	Value to set/get third coordinate price part.

	OBJPROP_COLOR
	6
	color
	Value to set/get object color.

	OBJPROP_STYLE
	7
	int
	Value to set/get line style.

	OBJPROP_WIDTH
	8
	int
	Value to set/get object line width.

	OBJPROP_BACK
	9
	bool
	Value to set/get background drawing flag for object.

	OBJPROP_RAY
	10
	bool
	Value to set/get ray flag of objects like OBJ_TREND and alikes. 

	OBJPROP_ELLIPSE
	11
	bool
	Value to set/get ellipse flag for OBJ_FIBOARC object. 

	OBJPROP_SCALE
	12
	double
	Value to set/get scale object property.

	OBJPROP_ANGLE
	13
	double
	Value to set/get angle object property in degrees for OBJ_TRENDBYANGLE obect.

	OBJPROP_ARROWCODE
	14
	int
	Value or arrow enumeration to set/get arrow code property for OBJ_ARROW obect. It can be on of the wondings symbols or one of the predefined arrow codes.

	OBJPROP_TIMEFRAMES
	15
	int
	Value to set/get timeframe object property. Can be one or combination of number of object visibility constants.

	OBJPROP_DEVIATION
	16
	double
	Value to set/get deviation property for OBJ_STDDEVCHANNEL object.

	OBJPROP_FONTSIZE
	100
	int
	Value to set/get font size for OBJ_TEXT and OBJ_LABEL objects.

	OBJPROP_CORNER
	101
	int
	Value to set/get anchor corner property for OBJ_LABEL object. Must be from 0-3.

	OBJPROP_XDISTANCE
	102
	int
	Value to set/get anchor X distance object property in pixels relatively to the angle of connection for OBJ_LABEL object.

	OBJPROP_YDISTANCE
	103
	int
	Value to set/get anchor Y distance object property in pixels relatively to the angle of connection for OBJ_LABEL object.

	OBJPROP_FIBOLEVELS
	200
	int
	Value to set/get Fibonacci object level count. Can be from 1 to 32.

	OBJPROP_LEVELCOLOR
	201
	color
	Value to set/get object level line color.

	OBJPROP_LEVELSTYLE
	202
	int
	Vlaue to set/get object level line style.

	OBJPROP_LEVELWIDTH
	203
	int
	Value to set/get object level line width.

	OBJPROP_FIRSTLEVEL+n
	210+n
	int
	Value to set/get the number of the level of the object, where n is level index to set/get. Can be from 0 to 31.


Sound Files

The set of the wav files recommended for using in the practical work in EAs, indicators and scripts:

	File Name
	Recommended Terms of Use

	Close_order.wav
	Market order closing

	Ok.wav
	Successful ending of a trade operation

	Transform.wav
	Transforming a pending order into a market order

	Bulk.wav
	Insignificant events

	Inform.wav
	Different information (trade criterion modification, etc.)

	Oops.wav
	Critical information (out of money, etc.) or invalid action

	Expert.wav
	Trade order is given

	Error.wav
	Unsuccessful ending of a trade operation

	Bzrrr.wav
	Other errors

	Wait.wav
	Pause

	Work.wav
	Necessary programs and files are installed

	Tick.wav
	New tick

	W1.wav
	Other terms

	W2.wav
	Other terms

	W3.wav
	Other terms


It is not recommended to use jar, contrasting and long playing sounds.

MessageBox() Return Codes

If a message box has a Cancel button, the function returns the IDCANCEL value if either the ESC key is pressed or the Cancel button is selected. If a message box has no Cancel button, pressing ESC has no effect.

	Constant
	Value
	Description

	IDOK
	1
	OK button was selected.

	IDCANCEL
	2
	Cancel button was selected

	IDABORT
	3
	Abort button was selected

	IDRETRY
	4
	Retry button was selected

	IDIGNORE
	5
	Ignore button was selected

	IDYES
	6
	Yes button was selected

	IDNO
	7
	No button was selected

	IDTRYAGAIN
	10
	Try Again button was selected

	IDCONTINUE
	11
	Continue button was selected


These return codes are defined in the WinUser32.mqh file, so this header file must be included in programs by #include <WinUser32.mqh>.

The MessageBox() function flags specify the contents and behavior of a dialog box. This value can be a combination of flags from the following groups of flags:

	Constant
	Value
	Description

	MB_OK
	0x00000000
	The message box contains one push button: OK. This is the default.

	MB_OKCANCEL
	0x00000001
	The message box contains two push buttons: OK and Cancel.

	MB_ABORTRETRYIGNORE
	0x00000002
	The message box contains three push buttons: Abort, Retry, and Ignore.

	MB_YESNOCANCEL
	0x00000003
	The message box contains three push buttons: Yes, No, and Cancel.

	MB_YESNO
	0x00000004
	The message box contains two push buttons: Yes and No.

	MB_RETRYCANCEL
	0x00000005
	The message box contains two push buttons: Retry and Cancel.

	MB_CANCELTRYCONTINUE
	0x00000006
	The message box contains three push buttons: Cancel, Try Again, Continue.


To display an icon in a message box define the additional flags:

	Constant
	Value
	Description

	MB_ICONSTOP
MB_ICONERROR
MB_ICONHAND
	0x00000010
	A stop-sign icon appears in the message box.

	MB_ICONQUESTION
	0x00000020
	A question-mark icon appears in the message box.

	MB_ICONEXCLAMATION
MB_ICONWARNING
	0x00000030
	An exclamation-point icon appears in the message box.

	MB_ICONINFORMATION
MB_ICONASTERISK
	0x00000040
	An icon consisting of a lowercase letter i in a circle appears in the message box.


Default buttons are specified with the following flags:

	Constant
	Value
	Description

	MB_DEFBUTTON1
	0x00000000
	The first burron MB_DEFBUTTON1 is the default button, unless MB_DEFBUTTON2, MB_DEFBUTTON3, or MB_DEFBUTTON4 is specified.

	MB_DEFBUTTON2
	0x00000100
	The second button is the default button.

	MB_DEFBUTTON3
	0x00000200
	The third button is the default button.

	MB_DEFBUTTON4
	0x00000300
	The fourth button is the default button.


MessageBox() function behavior flags are defined in the WinUser32.mqh file, this is why this heading file must be included to programs through #include <WinUser32.mqh>. Not all possible flags are listed here. For more details, please refer to Win32 API description.

MarketInfo() Identifiers

Query identifiers used in the MarketInfo() function can have the following values:

	Constant
	Value
	Description

	MODE_LOW
	1
	Minimum day price

	MODE_HIGH
	2
	Maximum day price

	MODE_TIME
	5
	The last incoming tick time.

	MODE_BID
	9
	Last incoming bid price. For the current symbol, it is stored in the predefined variable Bid.

	MODE_ASK
	10
	Last incoming ask price. For the current symbol, it is stored in the predefined variable Ask.

	MODE_POINT
	11
	Point size in the quote currency. For the current symbol, it is stored in the predefined variable Point.

	MODE_DIGITS
	12
	Count of digits after decimal point in the symbol prices. For the current symbol, it is stored in the predefined variable Digits.

	MODE_SPREAD
	13
	Spread value in points.

	MODE_STOPLEVEL
	14
	Minimal permissible StopLoss/TakeProfit value in points.

	MODE_LOTSIZE
	15
	Lot size in the base currency.

	MODE_TICKVALUE
	16
	Minimal tick value in the deposit currency.

	MODE_TICKSIZE
	17
	Minimal tick size in the quote currency.

	MODE_SWAPLONG
	18
	Swap of a long position.

	MODE_SWAPSHORT
	19
	Swap of a short position.

	MODE_STARTING
	20
	Trade starting date (usually used for futures).

	MODE_EXPIRATION
	21
	Trade expiration date (usually used for futures).

	MODE_TRADEALLOWED
	22
	Trade is allowed for the symbol.

	MODE_MINLOT
	23
	Minimal permitted lot size.

	MODE_LOTSTEP
	24
	Step for changing lots.

	MODE_MAXLOT
	25
	Maximal permitted lot size.

	MODE_SWAPTYPE
	26
	Swap calculation method. 0 - in points; 1 - in the symbol base currency; 2 - by interest; 3 - in the margin currency.

	MODE_PROFITCALCMODE
	27
	Profit calculation mode. 0 - Forex; 1 - CFD; 2 - Futures.

	MODE_MARGINCALCMODE
	28
	Margin calculation mode. 0 - Forex; 1 - CFD; 2 - Futures; 3 - CFD for indexes.

	MODE_MARGININIT
	29
	Initial margin requirements for 1 lot.

	MODE_MARGINMAINTENANCE
	30
	Margin to maintain open positions calculated for 1 lot.

	MODE_MARGINHEDGED
	31
	Hedged margin calculated for 1 lot.

	MODE_MARGINREQUIRED
	32
	Free margin required to open 1 lot for buying.

	MODE_FREEZELEVEL
	33
	Order freeze level in points. If the execution price lies within the range defined by the freeze level, the order cannot be modified, canceled or closed.


List of Programs

Expert Advisors:

	Name
	Description with the link to the section

	create.mq4
	Example of a commented programming code


	simple.mq4
	Example of a simple EA, execution of special functions

	possible.mq4
	Example of a correct program structure

	incorrect.mq4
	Example of an incorrect program structure

	userfunction.mq4
	Simple example of a user-defined function applicaton

	onelevel.mq4
	Example of if-else operator application


	twolevel.mq4
	Example of if-else operator application


	twoleveloptim.mq4
	Example of if-else operator application


	compoundcondition.mq4
	Example of if-else operator application


	pricealert.mq4
	Example of switch operator application


	predefined.mq4
	Updating a value of a predefined variable

	countticks.mq4
	Example of global variable application (tick counter)

	staticvar.mq4
	Example of static variable application (tick counter)

	externvar.mq4
	Example of external programs application


	globalvar.mq4
	Example of GlobalVariable application


	stringarray.mq4
	Example of string array application

	extremumprice.mq4
	Usage of values of time-series array elements


	newbar.mq4
	Detecting the fact of a new bar appearance (time-series array)

	modifystoploss.mq4
	StopLoss market orders modification

	callindicator.mq4
	Calling a technical indicator function from an EA

	historybars.mq4
	Calling iMA() technical indicator

 HYPERLINK "http://book.mql4.com/samples/indicators"  function from an EA

 HYPERLINK "http://book.mql4.com/samples/indicators"  


	callstohastic.mq4
	Calling iStochastic() technical indicator

 HYPERLINK "http://book.mql4.com/samples/indicators"  function from an EA

	tradingexpert.mq4
	Simple EA. Structure, strategy, algorithm.

	shared.mq4
	EA that calculates trading criteria on the basis of a custom indicator.

	comment.mq4
	Displaying a text in the upper left corner of a security window

	dialogue.mq4
	EA supporting a dialog with a user

	grafobjects.mq4
	EA that uses 

 HYPERLINK "http://book.mql4.com/functions/objects" OBJ_LABEL 

 HYPERLINK "http://book.mql4.com/functions/objects" graphical object

	moveobjects.mq4
	EA that manages the position of a graphical objects

	charts.mq4
	EA that manages graphical objects in subwindows of a security window

	strings.mq4
	EA that manages graphical objects for candlestick coloring

	timebars.mq4
	EA that displays a tick coming time and bar opening time


	bigbars.mq4
	EA for searching a bar that is not lower than a specified height

	timeevents.mq4
	EA that performs some action at a specified time

	createfile.mq4
	EA for creating news timetable file

	matrix.mq4
	EA for matrix transpose

	сheck.mq4
	Rights limitation when using programs that are distributed on a commercial basis

	usualexpert.mq4
	Usual EA that uses include files


Scripts:

	Name
	Description with the link to the section

	pifagor.mq4
	Example of a program without any user-defined function

	gipo.mq4
	Example of user-defined function application

	fibonacci.mq4
	Example of while cycle operator application

	sumtotal.mq4
	Example of for cycle operator application

	rectangle.mq4
	Example of break operator application

	area.mq4
	Example of break operator application

	sheep.mq4
	Example of continue operator application

	othersheep.mq4
	Example of continue operator application

	barnumber.mq4
	Example of switch operator application

	callfunction.mq4
	Example of user-defined function application

	countiter.mq4
	Intertick cycles counter

	arrayalert.mq4
	Example of arrays initialization

	simpleopen.mq4
	Simple script for opening order

	confined.mq4
	Script with simple error analysis

	improved.mq4
	Script can work in any security window

	mistaken.mq4
	Script with the incorrect open price

	conditions.mq4
	Script for defining an order price

	openbuy.mq4
	Script for opening the market order Buy

	openbuystop.mq4
	Script for opening BuyStop pending order


	closeorder.mq4
	Script for closing one of the market orders

	deleteorder.mq4
	Script for deleting one of the pending orders

	closeby.mq4
	Script for closing of opposite 

 HYPERLINK "http://book.mql4.com/trading/orderclose" orders

	modifyorderprice.mq4
	Script for modifying pending order

	timetablenews.mq4
	Script for reading data from a file and displaying graphical objects

	deleteall.mq4
	Script that deletes all global variables of the client terminal


Indicators:

	Name
	Description with the link to the section

	userindicator.mq4 
	Simple custom indicator (High and Low lines)

	averagevalue.mq4 
	Simple custom indicator (High and Low averaging)

	separatewindow.mq4 
	Custom indicator in a separate window

	displacement.mq4 
	Vertical and horizontal shifting of custom indicator lines

	roc.mq4 
	Custom indicator ROC


	rocseparate.mq4 
	Custom indicator ROC in a separate window

	indicatorstyle.mq4
	Indicator showing the High line

	linelevel.mq4
	Indicator showing the difference between high and low


	Inform.mq4
	Indicator that creates an empty subwindow in a security window


Include Files:

	Name
	Description with the link to the section

	Variables.mqh
	Include file that contains global variables declaration

	Check.mqh
	Function that limits usage rights

	Terminal.mqh
	Order accounting function

	Inform.mqh
	Function for displaying a message in a subwindow created by the Inform.mq4 indicator


	Events.mqh
	Events tracing function

	Lot.mqh
	Function for defining the amount of lots

	Criterion.mqh
	Function for trade criterion defining

	Trade.mqh
	Controlling trade function

	Close_All.mqh
	Function for closing all market orders of a specified type

	Open_Ord.mqh
	Function for opening one market oder of a specified type

	Tral_Stop.mqh
	Function for modifying all market orders of a specified type

	Errors.mqh
	Function for error processing
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