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Arrays and Timeseries

It is very important to keep in mind that the sequence of any single-type elements is always numbered starting from zero in MQL4.

It was mentioned before that you shouldn't confuse the value of the array element index with the number of elements in the array (see Arrays). For example, if the array is declared:

  int Erray_OHL[3];         // Array declaration
then it means that a one-dimensional array named Erray_OHL contains three elements. Indexing of the elements start with zero, i.e. the first of three elements has the 0 index (Erray_OHL[0]), the second one - the 1 index (Erray_OHL[1]), and the third one - the 2 index (Erray_OHL[2]). In such a way, the maximum index value is less than the number of the elements in array by one. In this case, the array is one-dimensional, i.e. we can say about the amount of elements in the first dimension: the maximum index number is 2, because the number of the elements in the array is 3.

The same thing can be said about the numeration of the dimensions in the array. For example, if an array is declared the following way:

  int Erray_OHL[3][8];      // Array declaration
it means that the array has two dimensions. The first dimension specifies the number of rows (3 in this example), and the second one specifies the number of elements in the row (or the number of columns, 8 in this example). The dimension itself is numerated too. The first dimension has the 0 number, and the second one - the 1 number. The numbers of dimensions are used in the ArrayRange() function, for example.

ArrayRange() Function

 int ArrayRange(object array[], int range_index)
The function returns the number of elements in the specified dimension of the array.

The use of ArrayRange() function can be demonstrated with the solution of the following problem:

	
	Problem 38. The Mas_1 array contains the values of the 3x5 matrix. Get the values of the Mas_2 array that contains the elements whose values are equal to the values of the transposable matrix. Use arbitrary values of the elements.


Let's work out some values of the elements and represent the initial and the desired matrices that the Mas_1 and Mas_2 arrays contain respectively:
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	Initial matrix, Mas_1 array.
	Transposable matrix, Mas_2 array.


Fig. 151. Initial and Transposable Matrices.

In this case, the problem resolves itself to rewriting the values of the first matrix to the second one according to the rules of matrix transposition, namely rewrite the elements values of the first matrix columns to the rows of the desired matrix. The solution of matrix transposition problem is represented in the matrix.mq4 expert:

//--------------------------------------------------------------------
// matrix.mq4
// The code should be used for educational purpose only.
//--------------------------------------------------------------- 1 --
int start()                            // Special function start()
  {
   int Mas_1[3][5]={1,2,3,4,5,  11,12,13,14,15,  21,22,23,24,25};
   int Mas_2[5][3];
   int R0= ArrayRange( Mas_1, 0);      // Number of elements in first dim.
   int R1= ArrayRange( Mas_1, 1);      // Number of elements in second dim.
 
   for(int i=0; i
Two arrays are opened in the start() function of the expert. The Mas_1 array has 3 rows containing 5 elements each and the MAS_2 array has 5 rows containing 3 elements each. The rewriting of the values itself is performed in the following entry:

         Mas_2[[j][i] = Mas_1[i][j];    // Matrix transposition
In order to calculate the runtime environment (the number of iterations) of two embedded cycle operators, you should know the values of the elements of each array. In this example the constant values 3 and 5 could be used. However, this way of program designing is incorrect. In general, a program can contain a huge code wherein the calling to the same values is performed in many parts of it. A program must be designed so that the modifications could be made in one place, if necessary, and in all the other necessary parts they would be calculated. In this case, only the entries that open and initialize the arrays should be modified if it is necessary to change the size of the arrays, so there is no need to modify the code in the other parts.

To determine the number of elements of the first and second dimensions of the Mas_1 array the following calculations are performed:

   int R0 =  ArrayRange( Mas_1, 0);    // Number of elements in first dim.
   int R1 =  ArrayRange( Mas_1, 1);    // Number of elements in second dim.
Note that the 0 value is used for the first dimension and the 1 value is used for the second one. The calculated values of the R0 and R1 variables are used to determine the number of iterations in the "for" cycles.

The received values of the Mas_2 array elements are displayed on the screen using the Comment() function.
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Fig. 152.Result of matrix.mq4 operation.

Functions for Working with Arrays

	Functions
	Short Description

	ArrayBsearch
	It returns the index of the first found element in the first dimension of array. If the element with the specified value ia absent then the function will return the index of the nearest (by value) element.

	ArrayCopy
	It copies one array to another. The arrays must have the same type. The arrays of the double[], int[], datetime[], color[], and bool[] types can be copied as the arrays of the same type. Returns the number of copied elements.

	ArrayCopyRates
	It copies the bar data to the two-dimensional array of the RateInfo[][6] kind and returns the number of copied bars. Otherwise it returns -1, if the operation fails.

	ArrayCopySeries
	It copies a timeseries array to the user-defined array and returns the number of copied elements.

	ArrayDimension
	It returns rank of a multy-dimensional array.

	ArrayGetAsSeries
	It returns TRUE if the array is arranged as a timeseries (elements of the array are indexed from the last element to the first one), otherwise returns FALSE.

	ArrayInitialize
	It sets a single value to all elements of the array. Returns the number of initialized elements.

	ArrayIsSeries
	It returns TRUE if the checked array is a timeseries (Time[], Open[],Close[],High[],Low[] of Volume[]), otherwise returns FALSE.

	ArrayMaximum
	It searches an elemnet with the maximum value. The function returns the location of the maximum element in the array.

	ArrayMinimum
	It searches an element with the minimum value. The function returns the location of the minimum element in the array.

	ArrayRange
	It returns the number of elements in the specified dimension of the array. The size of the dimension is greater than the biggest index by 1, because the indexes are starting with zero.

	ArrayResize
	It sets a new size of the first dimension of the array. Returns the number of all elements that array contains after its rank has been changed if the function ran successfully, otherwise returns -1 and the size of the array is not changed.

	ArraySetAsSeries
	It sets the direction of indexing in the array.

	ArraySize
	It returns the number of elements in an array.

	ArraySort
	It sorts numeric arrays by their first dimension. The timeseries arrays cannot be sorted.


Functions to Access Timeseries

	Functions
	Summary Info

	iBars
	It returns the number of bars of the specified chart.

	iBarShift
	It searches a bar by time. The function returns the shift of bar that has the specified time. If the bar for the specified time is absent ("hole" in the history) then the function returns -1 depending on the exact parameter or the shift of the nearest bar.

	iClose
	The function returns the close price of the bar specified with the shift parameter from the corresponding chart (symbol, timeframe). It returns 0, if an error occurs.

	iHigh
	It returns the maximum price value of the bar specified with the shift parameter from the corresponding chart (symbol, timeframe). It returns 0, if an error occurs.

	iHighest
	It returns the index of the maximum found value (shift relatively to the current bar).

	iLow
	It returns the minimum price value of the bar specified with the shift parameter from the corresponding chart (symbol, timeframe). It returns 0, if an error occurs.

	iLowest
	It returns the index of the minimum found value (shift relatively to the current bar).

	iOpen
	It returns the open price value of the bar specified with the shift parameter from the corresponding chart (symbol, timeframe). It returns 0, if an error occurs.

	iTime
	It returns opening time of the bar specified with the shift parameter from the corresponding chart (symbol, timeframe). It returns 0, if an error occurs.

	iVolume
	It returns tick volume value of the bar specified with the shift parameter from the corresponding chart (symbol, timeframe). It returns 0, if an error occurs.


To get the detailed information about these and other functions, please refer to the Documentation at MQL4.community, at MetaQuotes Software Corp. website or at the "Help" section of MetaEditor.

Mathematical Functions

Mathematical and trigonometric functions are included in MQL4. There are no difficulties in using most of them. For example, the MathMax() function returns the maximum value of two values specified in the list of parameters of the function. The usage of other functions claims certain attention and thoughtfulness. Let's examine one of the functions of this kind.

MathFloor() Function

 double MathFloor(double x)
The function returns a numeric value that corresponds the greatest integer that is less or equal to x.

Parameters:

x - numeric value.

Note that a value returned by the function is the real number (double type), at the same time, it is written that the function returns an integer. It should be realized that the function returns a real number that has all the positions equal to zero after the decimal point. For example, the MathFloor() function may return 37.0 (positive number of the double type) or -4.0 (negative number of the double type).

The description says also that the function returns the maximum of possible numbers that is less than a specified one. For example, if the value of the given x parameter is 13.5 then the maximum number that has zeros after the decimal point is 13.0. Or if the -13.5 negative value is specified in the function, then the maximum smallest integer is equal to -14.0. In such a manner, modification of the sign of the passed to the function value leads to the different results, namely the received values are not equal to each other in absolute magnitude.

Usage of such functions is very convenient, in some cases. Let's examine the fragment of the lots amount calculation for new orders as an example:

int Percent   =30;                                  // % of free margin
double Free   =AccountFreeMargin();                 // Free margin
double One_Lot=MarketInfo(Symb,MODE_MARGINREQUIRED);// 1 lot price
double Step   =MarketInfo(Symb,MODE_LOTSTEP);       // Size step changed
 
double Lots_New=MathFloor(Free*Percent100One_LotStep)*Step;
The value of the Percent parameter is set by user. In this case, the user specified 30% of free margin for new orders. According to the rules that are specified by the dealing center, the correctly calculated amount of lots must be divisible by the minimum step of lots changing size (Step). The values of free margin (Free) and 1 lot price (One_Lot) are necessary for calculation too.

Let's examine the logic of reasoning of the programmer that compiled the expression to calculate the required amount of lots Lots_New for new orders. Let's use the numeric values of the variables for better visualization. Let Free=5000.0, One_Lot=1360.0 (In most of the dealing centers the cost of 1 lot of currency pair is in proportion to the cost of the symbol), Step=0.1. In this case, the expression to calculate Lots_New can be written as follows:

Lots_New = MathFloor(5000.0*30/100/1360.0/0.1)*0.1;

The 5000.0*30/100 expression is the value of money the user laid out to open a new order. In this case, the price of a new order may reach the 1500.0. Spending all these money you can open one new order that has the 1500.0 / 1360.0 = 1.102941 amount of lots. However, the dealing center won't accept the order with this amount of lots, because the minimum Step=0.1 (in the most dealing centers). To calculate the desired amount of lots you should throw away all the "needless" digits in the decimal part and replace them with zeros.

In order to do it you can use the considered mathematical function:

Lots_New = MathFloor(1.102941/0.1)*0.1;

The calculated value of MathFloor(1.102941/0.1) will be 11.0, and the calculated value of the Lots_New variable will be 1.1 lots. This value meets the requirements of the dealing center and so can be used as the declared amount of lots in new orders.

Mathematical Functions

	Function
	Summary Info

	MathAbs
	The function returns the absolute value (in absolute magnitude) of a given number. 

	MathArccos
	The function returns the arccosine value of x in the 0 to π radians range. If x is lesser than -1 or greater than 1, the function returns NaN (undefined value).

	MathArcsin
	The function returns arcsine value of x in the -π/2 to π/2 radians range. If x i less than -1 or greater than 1, the function returns NaN (undefined value).

	MathArctan
	The function returns arctangent of x. If x is equal to 0, then the function returns 0. MathArctan returns the value in the -π/2 to π/2 radians range.

	MathCeil
	The function returns the numeric value that is the smallest integer bigger or equal to x.

	MathCos
	The function returns the cosine of the angle.

	MathExp
	The function returns the value of e to the power of d. At overflow, the function returns INF (infinity), and it returns 0 at underflow.

	MathFloor
	The function returns the numeric value representing the largest integer that is less than or equal to x. 

	MathLog
	The function returns the natural logarithm of x if successful. If x is negative, this function returns NaN (undefined value). If x is 0, it returns INF (infinity). 

	MathMax
	The function returns the maximum value of two numeric values. 

	MathMin
	The function returns the minimum value of two numeric values. 

	MathMod
	The function returns the floating-point remainder of division of two numbers. The MathMod function calculates the floating-point remainder f of x / y such that x = i * y + f , where i is an integer, f has the same sign as x, and the absolute value of f is less than the absolute value of y. 

	MathPow
	Returns the value of the base expression raised to the specified power (exponent value). 

	MathRand
	The function returns a pseudorandom integer within the range of 0 to 32767. The MathSrand function must be used to seed the pseudorandom-number generator before calling MathRand. 

	MathRound
	The function returns value rounded to the nearest integer of the specified numeric value. 

	MathSin
	The function returns the sine of the specified angle. 

	MathSqrt
	The function returns the square root of x. If x is negative, MathSqrt returns an indefinite (same as a quiet NaN).

	MathSrand
	The function sets the starting point for generating a series of pseudorandom integers.

	MathTan
	MathTan returns the tangent of x. If x is greater than or equal to 263, or less than or equal to -263, a loss of significance in the result occurs. In this case, the function returns an indefinite value.


To get the detailed information about these and other functions, please refer to the Documentation at MQL4.community, at MetaQuotes Software Corp. website or at the "Help" section of MetaEditor.

GlobalVariable Functions

Many functions for working with global variables of the client terminal are described in the GlobalVariables section. In the previous section, we also mentioned that a correctly designed program had to delete its global variables when it finished running. No GVs must remain in the client terminal after all programs have been exited.

One or more GVs may remain in the terminal when debugging programs using the global variables of the client terminal. In this case, a programmer must delete GVs manually before the next start of a debugged program. To automate this process, you can create a script that deletes all the global variables of the client terminal.

GlobalVariablesDeleteAll() Function

 int GlobalVariablesDeleteAll(string prefix_name=NULL)
It deletes global variables. If a prefix is not specified for the name, then all available global variables will be deleted. Otherwise, it will delete only variables of the names that start with the specified prefix. The function returns the number of variables deleted.

Parameters:

prefix_name - prefix for the names of global variables to be deleted.

Below is an example of a simple script, deleteall.mq4, that deletes all global variables of the client terminal.

//--------------------------------------------------------------------
// deleteall.mq4
// The program is intended to be used as an example in MQL4 Tutorial.
//--------------------------------------------------------------------
int start()                             // Special start() function
  {
   GlobalVariablesDeleteAll();          // Deleting of all GVs
   PlaySound("W2.wav");                 // Sound
   return;                              // Exit
  }
//--------------------------------------------------------------------
The script can be started only if no program using GVs is being executed in the client terminal. Otherwise, script running may break the logic of other executed programs that may result in uncontrolled actions. After the script execution the window of global variables (F3) of the client terminal will become empty:
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Fig. 153. Appearance of Global Variables window in the client terminal after the deleteall.mq4 script is executed.

Functions for Working with Global Variables

	Function
	Summary Info

	GlobalVariableCheck
	It returns True if a GV is available. Otherwise, it returns FALSE.

	GlobalVariableDel
	It deletes a global variable. It returns TRUE if a variable has been successfully deleted. Otherwise, it returns FALSE.

	GlobalVariableGet
	It returns a value of a global variable, or 0, if an error occurs.

	GlobalVariableName
	The function returns the name of a global variable according to its index number in the global variables list.

	GlobalVariableSet
	It sets a new value to a global variable. The system will create a new variable if there are no any already created. The time of the last access will be returned, if the function has run successfully. Otherwise, it returns 0.

	GlobalVariableSetOnCondition
	It sets a new value to a global variable if its current value is equal to the value of the check_value third parameter. The function will generate the ERR_GLOBAL_VARIABLE_NOT_FOUND (4058) error and will return false if a variable does not exist. It returns TRUE if the function has successfully run. Otherwise, it returns FALSE. 

	GlobalVariablesDeleteAll
	It deletes global variables. If the prefix for the name is not specified, then all global variables will be deleted. Otherwise, it deletes only those of the names starting with the specified prefix. The function returns the number of variables deleted.

	GlobalVariablesTotal
	The function returns the total number of global variables.


To get the detailed information about these and other functions, please refer to the Documentation at MQL4.community, at MetaQuotes Software Corp. website, or at the "Help" section of MetaEditor.

Custom Indicators

The functions of custom indicators allow you to adjust the necessary settings to make a convenient representation of an indicator. Let's consider some of them (see also Creation of Custom Indicators).

SetIndexBuffer() Function

 bool SetIndexBuffer(int index, double array[])
The function joins an array-variable that was declared on the global level with a predestined custom indicator buffer. The amount of buffers that are necessary for indicator computation is set using the IndicatorBuffers() function and cannot exceed 8. In case of successful connection, TRUE is returned, otherwise - FALSE. In order to get the detailed information about an error you should call the GetLastError() function.

Parameters:

index - index number of a line (from 0 to 7 values are possible);

array[] - a name of the array that is connected with a calculation buffer.

SetIndexStyle() Function

 void SetIndexStyle(int index, int type, int style=EMPTY, int width=EMPTY, color clr=CLR_NONE)
The function sets a new type, style, width and color of a specified line of indicator.

Parameters:

index - index number of a line (from 0 to 7 values are possible);

type - indicator line type. Can be one of the listed types of indicator lines (see Styles of Indicator Lines Displaying);

style - line style. Used for the lines of 1 pixel width. Can be one of the line styles specified in the Styles of Indicator Lines Displaying appendix. The EMPTY value specifies that the style won't be changed;

width - line width; permissible values are - 1,2,3,4,5; the EMPTY value specifies that the width won't be changed;

clr - line color. The empty value CLR_NONE means that the color won't be changed.

SetIndexLabel() Function

void SetIndexLabel(int index, string text)
The function allows to set an indicator line name to be displayed in DataWindow and in the pop-up tip.

Parameters:

index - index number of a line (from 0 to 7 values are possible);

text - a text describing an indicator line. NULL means that the value of a line is not shown in DataWindow.

The example of the simple indicator showing High line (indicatorstyle.mq4) that uses the functions described above:

//--------------------------------------------------------------------
// indicatorstyle.mq4 
// The code should be used for educational purpose only.
//--------------------------------------------------------------- 1 --
#property indicator_chart_window    // Indic. is drawn in the main window
#property indicator_buffers 1       // Amount of buffers
#property indicator_color1 Blue     // Color of the first line
 
double Buf_0[];                     // Indicator array opening
//--------------------------------------------------------------- 2 --
int init()                          // Special function init()
  {
   SetIndexBuffer(0,Buf_0);         // Assigning the array to the buffer
   SetIndexStyle (0,DRAW_LINE,STYLE_SOLID,2);// Line style
   SetIndexLabel (0,"High Line");
   return;                          // Exit spec. function init()
  }
//--------------------------------------------------------------- 3 --
int start()                         // Special function start()
  {
   int i,                           // Bar index
   Counted_bars;                    // Amount of calculated bars
   Counted_bars=IndicatorCounted(); // Amount of calculated bars 
   i=Bars-Counted_bars-1;           // Index of the first uncounted
   while(i>=0)                      // Cycle for the uncounted bars
     {
      Buf_0[i]=High[i];             // value 0 of the buffer on ith bar
      i--;                          // Index calculation for the next bar
     }
   return;                          // Exit spec. function start()
  }
//--------------------------------------------------------------- 4 --
Block 1-2 contains general settings of an indicator. It is specified with the #property command that the indicator must be drawn in the main window, the indicator uses one buffer, the color of the indicator line is blue. One buffer array is opened in block 1-2, as well.

The functions specified above are used in block 2-3. The entry:

   SetIndexBuffer(0,Buf_0);         // Assigning the array to the buffer
assigns the buffer named Buf_0 to the buffer with the 0 index. The entry:

   SetIndexStyle (0,DRAW_LINE,STYLE_SOLID,2);// Line style
determines the style of indicator line that has the 0 index. The DRAW_LINE constant indicates that the line displayed is simple, the STYLE_SOLID constant indicates that the line is solid, and 2 specifies the width of the line. The entry:

   SetIndexLabel (0,"High Line");
assigns the name to the indicator line with the 0 index. The specified name can be seen in the DataWindow and in the balloon tip in the window of financial instrument (fig. 810_3). The naming of the lines is convenient, if the window contains a number of indicator lines; sometimes it is the only way to distinguish one line from another. Block 3-4 performs the calculation of the values of indicator array elements for the line that is used to display the maximum values of bars (the sequence of indicator arrays calculation is described in the Creation of Custom Indicators section in detail).

If the indicator is displayed in a separate window, then the horizontal levels can be displayed in this window too.

SetLevelValue() Function

 void SetLevelValue(int level, double value)
Sets the value for the specified horizontal level of the indicator that is displayed in a separate window.

Parameters:

level - level number (0-31).

value - a value for the specified level.

The use of horizontal levels can be very convenient, if you need to detect visually whether the indicator line is above or below the specified values. The simple indicator that calculates the difference between the maximum and the minimum price of the bar is shown below. The market events are interesting for the user (tentatively in this example) if the indicator line is above the bar by 0.001 or below the bar by -0.001. The example of the indicator that displays the difference between High and Low (linelevel.mq4):

//--------------------------------------------------------------------
// linelevel.mq4 
// The code should be used for educational purpose only.
//--------------------------------------------------------------- 1 --
#property indicator_separate_window // Indic. is drawn in a sep. window
#property indicator_buffers 1       // Amount of buffers
#property indicator_color1 Red      // Line color
 
double Buf_0[];                     // Indicator array opening
//--------------------------------------------------------------- 2 --
int init()                          // Special init() function
  {
   SetIndexBuffer(0,Buf_0);         // Assigning the array to the buffer
   SetIndexStyle (0,DRAW_LINE,STYLE_SOLID,2);// Line style
   SetIndexLabel (0,"High/Low Difference");
   SetLevelValue (0, 0.0010);       // The horizontal line level is set
   SetLevelValue (1,-0.0010);       // Another level is set
   return;                          // Exit from spec.init() function
  }
//--------------------------------------------------------------- 3 --
int start()                         // Special start() function
  {
   int i,                           // Bar index
       Counted_bars;                // Amount of calculated bars 
 
   Counted_bars=IndicatorCounted(); // Amount of calculated bars 
   i=Bars-Counted_bars-1;           // Index of the first uncounted
 
   while(i>=0)                      // Cycle for the uncounted bars
     {
      Buf_0[i]=High[i]-Low[i];      // 0 value of the buffer on bar i
      if(Open[i]>Close[i])          // if the candle is black..
         Buf_0[i]=-Buf_0[i];        // .. then reverse the value
      i--;                          // Index calculation for the next bar
     }
   return;                          // Exit from spec.start() function
  }
//--------------------------------------------------------------- 4 --
The considered function is used in block 2-3 in the indicator. In this case, two horizontal levels are specified. The first value in the list of parameters is the number of the horizontal level, the second one is the specified value of the level:

   SetLevelValue (0, 0.0010);       // The level of the horiz. line is set
   SetLevelValue (1,-0.0010);       // Another level is set
The parameters of indicatorstyle.mq4 and linelevel.mq4 indicators set in such a way are displayed in the window of the financial instrument and in the DataWindow.
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Fig. 154. Displaying indicators settings in different windows of the client terminal.

Two windows - the DataWindow and the financial instrument window are shown in the fig. 154. You can see the entry containing "High Line" text and the 1.3641 value in the DataWindow. The same inscriptions are shown in the lower entry of the pop-up tip. The said entry is displayed in the DataWindow the whole time the indicator runs, the name of the line is not changed at that, but the value in the right part of the entry depends on the cursor position in the financial instrument window. The name of the line that is shown in the pop-up tip corresponds to the indicator line the cursor is pointed at.

The subwindow of the linelevel.mq4 indicator contains the horizontal lines that are placed according to the user-set values. If you move the cursor over the red indicator line then the name of this line, in this case the "Difference between High and Low", can be seen in the pop-up tip, the value at the cursor point can be seen to the right of the name.

Functions for Adjusting Custom Indicators

	Function
	Summary Info

	IndicatorBuffers
	It arranges the memory of buffers that are used for calculating a custom indicator. The amount of buffers cannot exceed 8 and must be less than the value specified in the #property indicator_buffers command. If the custom indicator needs more buffers for calculation, you should use this function to specify the whole number of buffers.

	IndicatorCounted
	The function returns an amount of bars that were not changed since the last indicator launch. The majority of bars do not require recalculation.

	IndicatorDigits
	It sets the accuracy (the number of symbols after the decimal point) for visualization of indicator values.

	IndicatorShortName
	It sets a "short" name to an indicator to be displayed in the indicator's subwindow and in the DataWindow.

	SetIndexArrow
	It sets a symbol to an indicator line that has the DRAW_ARROW style.

	SetIndexBuffer
	It joins an array-variable that is declared on the global level with a specified buffer of a custom indicator.

	SetIndexDrawBegin
	It sets an index number from the beginning of data to the bar the drawing of a specified indicator should begin with.

	SetIndexEmptyValue
	It sets an empty value for indicator line. Empty values are not drawn and are not shown in the DataWindow.

	SetIndexLabel
	It sets a name of an indicator line to display the information in the DataWindow and in the balloon tip.

	SetIndexShift
	It sets a shift for an indicator line relatively to the chart beginning. The positive value will shift a line to the right, the negative value - to the left. I.e. the value calculated on the current bar is drawn with the specified, relative to the current bar, shift.

	SetIndexStyle
	It sets a new type, style, width and color for a specified indicator line (see Styles of Indicator Lines Displaying).

	SetLevelStyle
	It sets a new style, width and color for horizontal levels of an indicator that is displayed in a separate window (see Styles of Indicator Lines Displaying).

	SetLevelValue
	It sets a value for specified horizontal level of an indicator that is displayed in a separate window.


To get the detailed information about these and other functions, please refer to the Documentation at MQL4.community, at MetaQuotes Software Corp. website or at the "Help" section of the MetaEditor.

Account Information

The functions of the client terminal and status checking functions are convenient to be applied for program restriction when it is distributed on the commercial basis, for example. Let's examine the solution of the problem below:
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	Problem 39. Create a protection code of the program distributed on the commercial basis, which meets the following requirements: 

· the program must require a password to be executed on real accounts of individual clients; 

· the password is not required to execute the program on real accounts of corporate clients; 

· no limitations are provided for the execution of the program on demo accounts. 


This example contains a correct problem definition. For successful commercial distribution, you provide your potential consumers with a program that can be fully tested on a demo account. So the user can weigh all the advantages of the program and come to the decision of buying it.

The application of a common password is incorrect - the unauthorized distribution of the program is possible, in this case. So the individual password for the user must be dependent on the real account number. There is no need to use the password for the corporate clients (if the dealing center bought the license for all its traders) - the program must self-identify the server that the client terminal is connected to. And, if it is the server of the corporate client then every user must be able to work without obstacles.

The solution of the Problem 39 limiting the rights of program use can be the following (сheck.mq4 EA):

//--------------------------------------------------------------------
// сheck.mq4
// The code should be used for educational purpose only.
//--------------------------------------------------------------- 1 --
extern int Parol=12345;
//--------------------------------------------------------------- 2 --
int start()                            // Special function 'start'
  {
   if(Check()==false)                  // If the using conditions do not..
      return;                          // ..meet the requirements, then exit
 
   // The main code of the program must be specified here
   Alert("Program execution");      // Alert example
 
   return;                             // Exit start()
  }
//--------------------------------------------------------------- 3 --
bool Check()                           // User-defined function of..
  {                                    // .. use conditions checking
   if (IsDemo()==true)                 // If it is a demo account, then..
      return(true);                    // .. there are no other limitations
   if (AccountCompany()=="SuperBank")  // The password is not needed
      return(true);                    // ..for corporate clients
   int Key=AccountNumber()*2+1000001;  // Calculating key
   if (Parol==Key)                     // If the password is correct, then..
      return(true);                    // ..allow the real account to trade
   Alert("Wrong password. EA does not work.");
   return(false);                      // Exit user-defined function
  }
//--------------------------------------------------------------- 4 --
The necessary checking is performed in top entries of the special start() function, in this example (block 2-3):

   if(Check()==false)                  // If the using conditions..
If the Check() function returns false as the result of checking, then the control is passed to the return operator and the special start() function finishes its working. The main code of the program is located directly after this checking. The Check() function will return true if checking is successful, then the main code will be executed.

The checking is performed according to three criteria in the user-defined function Check():
- is the account a demo one;
- does the server belong to a corporate client;
- is the password valid for the real account.

The function IsDemo() is used for checking according to the first criterion.

Function IsDemo()

bool IsDemo()
The function returns TRUE, if the program is working with a demo account. Otherwise, it returns FALSE.

If the IsDemo() function returns true, then the user is working with the demo-account. This means that there is no need for further checking (because use of program with a demo-account is free for everyone). The Check() function finishes its working and returns true, in this case:

   if (IsDemo() == true)               // If it is a demo account, then..
      return(true);                    // .. there are no other limitations
But if the IsDemo() function returns false value then the user is working with the real account. It is necessary to find out if the user has enough rights, in this case. The AccountCompany() function is used in this example to check the corporate clients.

Function AccountCompany()

 string AccountCompany()
The function returns the name of the company the current account is registered at.

If the checking resulted in:

   if (AccountCompany() == "SuperBank")// The password is not needed..
      return(true);                    // ..for corporate clients
determining that the name of the company corresponds with the one specified in the program, then the Check() function will finish its working and return true - the checking will be finished successfully. If it is turned out that the client is connected to the other company (that is not a corporate client), then there is no need to find out if he\she has an individual license.

The entry:

   int Key = AccountNumber()*2+1000001;// Calculating key
puts the algorithm for calculation of a key for any account in the program. This example contains the simple method. The programmer, as he\she thinks fit, can insert more complex method for key calculation. Anyway, the algorithm must consider an account number that is available for the program by using the AccountNumber() function.

Function AccountNumber()

 int AccountNumber()
The function returns the number of the current account.

The password previously calculated using the same algorithm is passed to the user. If the checking has resulted in finding out that that the password and the key match each other, then the Check() function finishes its working and returns true value:

   if (Parol == Key)                   // If the password is correct, then..
      return(true);                    // ..allow the real account to trade
If none of the checking procedures finished successfully then the user can not trade using a real account. In this case, the Check() function finishes its working and returns false value after making the appropriate announcement. In such a manner the unauthorized use of the program attempt is suppressed.

Functions Returning Client Terminal Information

	Function
	Summary Info

	TerminalCompany
	It returns the name of the company that owns the client terminal.

	TerminalName
	It returns the name of the client terminal.

	TerminalPath
	It returns the directory the client terminal is launched from.


Functions Detecting the Current Status of the Client Terminal Including the Environment Status of the Executed MQL4 Program

	Function
	Short description

	GetLastError
	The function returns the last error code, following which the value of the special last_error variable that contains the last error code is set to zero. So the next calling of the GetLastError function will return 0 value.

	IsConnected
	It returns the status of the connection used for data transferring between the client terminal and the server. TRUE - the connection to the server is established, FALSE - there is no connection to the server or the connection is lost.

	IsDemo
	It returns TRUE if a program works with a demo-account. Otherwise, it returns FALSE.

	IsDllsAllowed
	It returns TRUE if DLL calling functions are permitted for an EA. Otherwise, it returns FALSE.

	IsExpertEnabled
	It returns TRUE if the EA launching is permitted in the client terminal. Otherwise, it returns FALSE.

	IsLibrariesAllowed
	It returns TRUE if an EA is able to declare a library function. Otherwise, it returns FALSE.

	IsOptimization
	It returns TRUE if an EA is working in the test optimizing mode. Otherwise, it returns FALSE.

	IsStopped
	It returns TRUE if a program (EA or script) received a command to exit working. Otherwise, it returns FALSE.

	IsTesting
	It returns TRUE if an EA is working in the testing mode. Otherwise, it returns FALSE.

	IsTradeAllowed
	It returns TRUE if an EA is allowed to trade and the traffic is free for trading. Otherwise, it returns FALSE.

	IsTradeContextBusy
	It returns TRUE if the traffic for trading is busy. Otherwise, it returns FALSE.

	IsVisualMode
	It returns TRUE if an EA is tested in the visualization mode. Otherwise, it returns FALSE.

	UninitializeReason
	It returns the code of the reason for operation termination of an EA, a custom indicator or a script. Returned values can be one of the deinitialization codes. This function can be called in the init() function to analyze the reasons for deinitialization of the previous launch, as well.


Functions Accessing to the Information about the Active Account

	Function
	Short description

	AccountBalance
	It returns a value of the balance of the active account (the total amount of money on the account).

	AccountCredit
	It returns a credit value of the active account.

	AccountCompany
	It returns the name of a brokerage company the current account is registered at. 

	AccountCurrency
	It returns the currency name of the current account.

	AccountEquity
	It returns the equity value of the current account. The equity calculation depends on server settings.

	AccountFreeMargin
	It returns the value of free margin permitted for opened orders of a current account.

	AccountFreeMarginCheck
	It returns the value of free margin that will remain after the specified position has been opened on the current account.

	AccountFreeMarginMode
	The calculation of free margin amount mode for opened orders of the current account. 

	AccountLeverage
	It returns the leverage value of the current account.

	AccountMargin
	It returns the amount of margin used to maintain the open positions on the current account.

	AccountName
	It returns the user name of the current account.

	AccountNumber
	It returns the number of the current account.

	AccountProfit
	It returns the profit value of the current account calculated in the base currency.

	AccountServer
	It returns the name of the active server.

	AccountStopoutLevel
	It returns the value of the level that is used to identify the StopOut status.

	AccountStopoutMode
	It returns the mode of StopOut level calculation.


To get the detailed description of these and other functions, please refer to the Documentation at MQL4.community, at MetaQuotes Software Corp. website or at the "Help" section of MetaEditor.

Trade Functions

All trade functions can be divided into two groups - functions that form trade orders and functions that return some order characterizing values. MQL4 has only five functions that form and send trade orders to a server:

· OrderSend() - market order opening and pending order placing; 

· OrderClose() - market order closing; 

· OrderCloseBy() - closing of opposite market orders; 

· OrderDelete() - deleting pending orders; 

· OrderModify() - modifying all types of orders. 

The order of using functions listed above is described in the Programming of Trade Operations section in details. All the other functions do not form trade orders but their usage is often necessary. For example, it is sometimes necessary to close orders in some priority sequence. To do it, you should analyze the characteristics of every order in the program, namely - order type, lots amount, stop-orders location, etc. Let's examine some functions that allow to get the information about an order.

OrderTotal() Function

int OrdersTotal()
The function returns the total number of opened and pending orders.

OrderTakeProfit() Function

double OrderTakeProfit()
The function returns the value of the declared price when the profit level (take profit) of the current selected order is reached. The order must be previously selected using the OrderSelect() function.

OrderProfit() Function

double OrderProfit()
Returns the net profit value (without regard to swaps and commissions) of the selected order. It is the unrealized profit for the opened orders and fixed profit for the closed orders. The order must be previously selected using the OrderSelect() function.

OrderLots() Function

double OrderLots()
Returns the amount of lots of a selected order. The order must be previously selected using the OrderSelect() function.

The fragment of the program that calculates declared close price TakeProfit, order profit and the amount of lots is shown below:

for (int i=0; i<OrdersTotal(); i++)         // For all orders
  {
   if((OrderSelect(i,SELECT_BY_POS)==true)  // If next exists
     {                                     
      double ТР =    OrderTakeProfit();     // TakeProfit of order
      double Profit= OrderProfit();         // Order profit
      double Lots  = OrderLots();           // Amount of lots
      //......TP and profit values usage in the program..... 
     }
  }                                         // End of the cycle body
It is clear that every considered function (OrderTakeProfit (), OrderProfit() и OrderLots()) does not have any adjustable parameters, i.e. denotation of, for example, number of the order, to return the value corresponding with the characteristics of this individual order is not involved.

To calculate the characteristics of an individual order (declared price of one of the stop-orders, order profit and amount of lots in this context) you should select the necessary order first; this will inform the program about the order to perform calculations with. In order to do it you should execute the OrderSelect() function before starting the calculations (see Closing and Deleting Orders). The trade functions executed after that will return the values that correspond with the selected order characteristics.

The correct evaluation of one or another order characteristics by the programmer is no little significant. For example, when solving the problem of order closing sequence, you should set a calculation criterion for which order should be closed earlier and which one - afterwards. Let's take a look to the simple task.
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	Problem 40. Two Buy orders are currently opened on a single symbol. The first one is opened at the price of 1.2000 at 0.5 lot, the second one is opened at the price of 1.3000 at 1 lot. The current price is 1.3008. The trade criterion for Buy orders closing has triggered. It is necessary to make a right decision, namely to decide which order should be closed as the first and which one as the second.


Obviously, the profit from the first order makes 108 points, whereas that of the second one is 8 points. Although the first order is opened at a smaller amount of lots, it has the larger profit than the second one, namely the profit of the first order is $540 and the profit of the second order is $80. Closing the first order may seem to be preferable, at the first sight, because it has greater profit. However, it is a misthought. It is necessary to examine the possible case scenario to make a correct decision.

The order closing sequence would not matter, if the price were known not to change during the period of orders closing. However, the price may change during the execution of the instruction to close one of the orders. So the order that can bring more loss, at a negative scenario, should be closed first. If the price sinks one point down, the profit of the first order will decrease by $5, whereas that of the second one will do by $10. Obviously, the second order would bring more loss, so it should be closed first. In such a way, the amount of lots has the dominant significance when deciding about order closing sequence. Profitable case scenario cannot be considered here, because trading develops with the trade criteria in the program, and this time the criterion of closing Buy orders has triggered.

You should consider the other order characteristics if it is necessary to choose between two orders with the same amount of lots. For example, you can consider the distance between the current price and the StopLoss value of each order. At the same time, you should analyze which of the orders would bring more loss, in case of fast price moving. The answer is obvious, as well: the one (from both orders that are opened at the same amount of lots) that has its StopLoss level further from the current price.

Thus you can analyze the priority and all the other parameters of orders and compile the priority-oriented list of criteria to consider with when making the decision about closing orders. It is not difficult to identify the criteria that should not be considered. It is open price (and the related profit from order), for example. The amount of money that the trader have at the moment is shown in the Equity column of the client terminal. The source of this value is not important at that, neither it is a result of loss from one ore more orders, nor it is a result of a profit.

All the necessary characteristics of an order can be received using the corresponding trade functions:

Trade Functions

	Function
	Summary Info

	Execution Errors
	Any trade operation (OrderSend, OrderClose, OrderCloseBy, OrderDelete or OrderModify functions) can unsuccessfully end for a score of reasons and return either the negative ticket number or FALSE. You can find out the reason of failure by using the GetLastError function. Every error should be processed in its own way. The table below contains the general recommendations.

	OrderClose
	It closes position. It returns TRUE, if the function has ended successfully. It returns FALSE, if the function fails to end.

	OrderCloseBy
	It closes one open position with the other that is opened in the opposite direction for the same symbol. It returns TRUE. if the function has ended successfully. It returns FALSE, if the function fails to end.

	OrderClosePrice
	It returns the close price of the selected order.

	OrderCloseTime
	It returns the time of closing for the selected order.

	OrderComment
	It returns the comment of the selected order.

	OrderCommission
	It returns the calculated commission value of the selected order.

	OrderDelete
	It deletes the previously placed pending order. It returns TRUE, if the function has ended successfully. It returns FALSE, if the function fails to end.

	OrderExpiration
	It returns the date of expiration of the selected pending order.

	OrderLots
	It returns the amount of lots of the selected order.

	OrderMagicNumber
	It returns the identifying ("magic") number of the selected order. 

	OrderModify
	It modifies the parameters of the previously opened orders and pending orders. It returns TRUE if the function has ended successfully. It returns FALSE, if the function fails to end. 

	OrderOpenPrice
	It returns the open price of the selected order.

	OrderOpenTime
	It returns the opening time of the selected order.

	OrderPrint
	It enters the order information to the journal.

	OrderProfit
	It returns the net profit (without regard to swaps and commissions) of the selected order. It is the unrealized profit for the opened orders and fixed profit for the closed orders.

	OrderSelect
	The function chooses the order to work with subsequently. It returns TRUE if the function has ended successfully. It returns FALSE, if the function fails to end.

	OrderSend
	The main function for opening orders and placing pending orders. It returns the number of the ticket that was assigned to the order by the trade server, or -1, in case of failing to end the operation.

	OrdersHistoryTotal
	It returns the number of closed positions and deleted orders in the history of the current account, loaded to the client terminal.

	OrderStopLoss
	It returns close price of the position when it reaches the loss level (stop loss) of the currently selected order.

	OrdersTotal
	It returns the total number of open and pending orders.

	OrderSwap
	It returns the swap value of the currently selected order.

	OrderSymbol
	It returns the symbol name for the currently selected order.

	OrderTakeProfit
	It returns the close price when it reaches the profit level (take profit) of the currently selected order.

	OrderTicket
	It returns the ticket number of the currently selected order.

	OrderType
	It returns the operation type of the currently selected order.


To get the detailed description of this and other functions, you should refer to the Documentation at MQL4.community, at MetaQuotes Software Corp. website or at the "Help" section of the MetaEditor.
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