MQL4 Reference

MetaQuotes Language 4 (MQL4) is a built-in language for programming trading
strategies. This language is developed by MetaQuotes Software Corp. based on
their long experience in the creation of online trading platforms. Using this
language, you can create your own Expert Advisors that make trading
management automated and are perfectly suitable for implementing your
own trading strategies. Besides, using MQL4 you can create your own
technical indicators (custom indicators), scripts and libraries.

MQL4 contains a large number of functions necessary for analyzing current
and previously received quotes, and has built-in basic indicators and functions
for managing trade orders and controlling them. The MetaEditor (text editor)
that highlights different constructions of MQL4 language is used for writing
the program code. It helps users to orientate themselves in the expert system
text quite easily.

The brief guide contains functions, operations, reserved words, and other
language constructions divided into categories, and allows finding the
description of every used element of the language.

Programs written in MetaQuotes Language 4 have different features and
purposes:

- Expert Advisor is a mechanical trading system linked up to a certain chart.
An Expert Advisor starts to run when an event happens that can be handled
by it: events of initialization and deinitialization, event of a new tick
receipt, a timer event, depth of market changing event, chart event and
custom events. An Expert Advisor can both inform you about a possibility to
trade and automatically trade on an account sending orders directly to a
trade server. Expert Advisors are stored in terminal_directory\MQL4\Experts.

- Custom Indicator is a technical indicator written independently in addition
to those already integrated into the client terminal. Like built-in indicators,
they cannot trade automatically and are intended for implementing of
analytical functions only.

Custom indicators are stored in terminal_directory\MQL4\Indicators

- Script is a program intended for a single execution of some actions. Unlike
Expert Advisors, scripts do not process any actions, except for the start event
(this requires the OnStart handler function in a script). Scripts are stored in
terminal_directory\MQL4\Scripts

- Library is a set of custom functions intended for storing and distributing
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frequently used blocks of custom programs. Libraries cannot start executing
by themselves.

Libraries are stored in terminal_directory\MQL4\Libraries

- Include File is a source text of the most frequently used blocks of custom
programs. Such files can be included into the source texts of Expert Advisors,
scripts, custom indicators, and libraries at the compiling stage. The use of
included files is more preferable than the use of libraries because of
additional burden occurring at calling library functions.

Include files can be stored in the same directory as a source file - in this
case the #include directive with double quotes is used. Another place to
store include files is terminal_directory\MQL4\Include, in this case the
#include directive is used with angle brackets.
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What's New in MQL4

Starting from build 600, MQL4 programming language has been completely
revised reaching the level of MQL5 - now you can develop trading robots in
MQL4/5 using the unified MetaEditor development environment, single style,
libraries and debugging tools.

MQL4 is popular among automated system developers due to the ease of
learning and a huge amount of code generated for many years of using
MetaTrader 4 terminal. However, the language also has some drawbacks
arising from its main advantage - a simple programming language does not
allow development of complex systems and hinders porting of debugged
libraries from high-level languages. Therefore, we decided to implement in it
the maximum possible amount of MQL5 language functions and features fully
preserving MQL4 functionality. In other words, all powerful MQL5 functions,
including OOP and the native code compiler, will become available in MQLA4.

To achieve this, we have developed a unified compiler that automatically
supports both MQL4 and MQL5 languages. MetaEditor will also become a
unified application both for MetaTrader 4 and MetaTrader 5 platforms. Thus, it
will be possible to compile both MQL4 and MQL5 from any version. MQL5
Storage also becomes available for work.

Protection of MQL4 applications rises to MQL5 level. New EX4/EX5 files are
provided with a serious and completely revised protection. This means that
the Market of secure EX4 applications also becomes available to MetaTrader 4.

Besides, MQL4 now features new graphical objects and new functions for
working with charts. MQL5 Standard Library is to be ported to MQL4 providing
developers with new possibilities in creating their own graphical interfaces
and trading libraries. Now, you can create full-fledged applications in
MetaTrader 4 using the resources.

Changes in MQL4 Language

Added new char, short, long, uchar, ushort, uint, ulong and double data
types. This will allow transferring codes from other C++ like languages. Data
of various types is processed at different rates. Integer data is the fastest one
to be processed. A special co-processor is used to handle the double-precision
data. However, due to the complexity of the internal representation of
floating-point data, it is processed slower than integer one. Typecasting has
also been implemented.




Strings are now presented in Unicode format, though they were in ANSI
format (single byte ones) before. That should be considered if the program
uses DLLs and passes string variables to them.

Predefined Yolume variable is now of long type. The time series for accessing
the volumes also consist of long type arrays. It is recommended to use explicit
casting of data having this type to the target type in old MQL4 programs to
avoid type overflow error.

Structures and classes, object pointers, void type and this key word allowing
an object to receive a reference to itself have been added. All object-
oriented programming standards are supported:

- Encapsulation and Extensibility of Types

- Inheritance

- Polymorphism
- Overload
- Virtual functions

OOP allows developing programs using classes. This facilitates debugging and
development of large applications, as well as provides ability to reuse
previously generated code multiple times due to inheritance. However, that
does not mean that you cannot generate your MQL4 code in procedure-
oriented style as before. You can develop your programs as you did in the past
if you don't need the new features.

init(), deinit() and start() predefined functions have remained for
compatibility, however, Onlnit(), OnDeinit(), OnStart(), OnCalculate() and
OnTick() ones can now be used instead. Besides, new predefined OnTimer(),
OnChartEvent() and OnTester() handler functions have been implemented. In
the previous MQL4, predefined functions could have any parameters and any
return type, and they could be called by their names, not signatures. In the
new MQL4, all predefined functions should strictly correspond to their
sighatures. In other words, they should have precisely defined set of
parameters and return type.

Now, variable names cannot contain special characters and points, and new
MQL4 language keywords cannot be used as hames. Old MQL4 programs can be
recompiled with the new compiler in order to easily correct all such errors
while following the compiler's messages.

The Precedence rule now matches C language standards. If you are unsure,
you can insert parentheses in old MQL4 apps to clearly indicate the priority to




increase reliability.

Shortened conditions check is now used in logical operations, unlike the old
MQL4 version where all expressions have been calculated and the check has
been performed afterwards. Suppose there is a check of two conditions with
the use of logical AND:

if (conditionl && condition?2)

{
// some block of statements

}

If condition1 expression is false, calculation of condition2 expression is not
performed, as false && true result is still equal to false.

ArrayCopyRates() function behavior has changed. In the previous MQL4
versions this function was used for copying price series to array double[][6].
Now, if you need to receive a time series, use the arrays of the MglRates
structure elements:

//--—- Structure that stores information about the prices, volumes and spfre
struct MglRates

{

datetime time; // Period start time

double open; // Open price

double high; // The highest price of the period
double low; // The lowest price of the period
double close; // Close price

long tick volume; // Tick volume

int spread; // Spread

long real volume; // Trade volume

i 8

Also the new function format can be used for virtual copying, when there is
no actual copying, and accessing the copied values you actually access the
price data.

int ArrayCopyRates (
MglRates& rates array/(], // MglRates array, passed by reference
string symbol=NULL, // symbol
int timeframe=0 // timeframe

) ;

To provide compatibility with old MQL4 programs, the previous call format is
also preserved, but now it leads to actual copying of data into a double-type
array.



int ArrayCopyRates (

voidé& dest array[][],
string symbol=NULL,
int timeframe=0

) ;

This means that when the values in the time series change (new bars are
added, restructuring, the last bar's Close price is uodated), you must re-copy
the required data into the dest_array[][]. The receiver array will be
automatically allocated for the required number of copied bars, even if it was

declared statically.

Changed Ratelnfo history data storage format.

// destination array,

// symbol
// timeframe

presented as follows in the old version:

struct RateInfo
{
unsigned int
double
double
double
double
double
i

In the new format, Ratelnfo structure features fields for storing spread and

trading volume:

ctm;
open;
low;
high;
close;
vol;

//
//
//
//
//
//

bar open date

Open price

Low price

High price

Close pri
volume

©E

//-—-- Standard quote presentation in the new terminal version

struct RateInfo

{

INTo64
double
double
double
double
UINTo64
INT32
UINTo64
i

Thus, if MQL4 programs contain DLLs for passing/accepting price data, the
corresponding functions in the source codes should be rewritten and

ctm;
open;
high;
low;
close;
vol;
spread;
real;

//
//
//
//
//
//
//
//

open date and time

Open price (absolute value)
Low price

High price

Close price

tick volume

spread

trade volume

recompiled considering format changes to ensure proper operation.

passed by reference

Ratelnfo structure was



Old EX4 applications and DLLs based on old Ratelnfo format will not work in the
new terminal. Conversion to the new format is required.

In file operations, the number of simultaneously opened files can now reach
64 ones, while there could be no more than 32 ones in the old MQL4. Until
recently, the files were always opened in FILE_SHARE_READ or
FILE_SHARE_WRITE mode. Now, the necessary opening mode should be
specified explicitly.

For FileWrite(), FileWriteArray(), FileWriteDouble(), FileWritelnteger() and
FileWriteString() functions the type of returned value has been changed from
int to uint. The functions return the number of bytes, actually written or 0 in
case of error (in old version of MQL4 the negative number is returned in case
of error).

Working with functions, scope of variables and memory release in local arrays
has also been changed. Since the number of changes is large enough, the new
#property strict property has been introduced to provide maximum
compatibility with the previous approach to developing MQL4 programs. When
creating new MQL4 application using MQL wizard, this property is always
added to the template.

The string representation of datetime type depends on compilation mode:

datetime date=D'2014.03.05 15:46:58"';
string str="mydate="+date;

//—-—— str="mydate=1394034418" - old compiler/new compiler without #propelrt
//—-—— str="mydate=2014.03.05 15:46:58" - new compiler with #property strlic

The table below contains the differences between MQL4, new MQL4 without
using strict and new MQL4 with specified strict compilation mode:

#property strict

When compiling libraries in the strict mode, the export modifier should be
added for each exported function, otherwise the function will not be
accessible from outside.

The table of differences between compilers:

Old MQL4 compiler New MQL4 compiler New MQL4 with #property
strict

init(), start() and deinit() init(), start() and deinit() Ditto



entry points may have any
parameters and any return

type

The result of the return
from init() function is not
analyzed by the runtime
subsystem

Virtually any variable
names (except for the
reserved words) are
possible, including special
characters and points

Variable scope is from
declaration (even in the
nested block) to the
function end

Implicit initialization of all
the variables (both global
and local ones) by zero

Local arrays are not
released when exiting the
function

"Array out of range" does
not cause a critical error

No structures and classes

have been remained intact
for compatibility,

while new Onlnit(),
OnStart(), OnCalculate(),
OnTick(), OnTimer(),
OnChartEvent(), OnTester()
and OnDeinit() should
strictly correspond to their
signatures

The result of the return
from init() and Onlnit()
functions is not analyzed by
the runtime subsystem

Variable names cannot have

special characters and
points.

The list of the reserved
words has been expanded.
Thus, such widespread
words as short, long, const,
etc. cannot be used as
names

Ditto

Ditto

Local arrays are released
when exiting the function

Ditto, except for the arrays
of structures and classes,
for which this error is
critical one

Structures and classes are
present. Additional data
types are implemented

If a non-zero value is
returned from Onlnit(), the
operation of an Expert
Advisor or an indicator is
stopped, the program is
unloaded

Ditto

Variable scope is from
declaration to the end of
the block, in which the
variable is declared

Only global variables are
initialized. In local
variables, only strings are
initialized implicitly
Local arrays are released
when exiting {} block

"Array out of range” is a
critical error causing the
program to stop

Ditto



Strings are single-byte.
datetime is a 32-bit integer
Predefined Volume variable
is of double type

ArrayCopyRates() performs
virtual copying to double[]
[6] array

The functions may not
return values even if they
have a type. To do this,
return(0) is automatically
inserted by the compiler in
the function end

The number of
simultaneously opened files
is 32

The files are always
opened in
FILE_SHARE_READ,
FILE_SHARE_WRITE mode **

The names of extern
variables are displayed for
scripts in the input
parameters window

Strings are unicode ones.
datetime is a 64-bit integer
Predefined Yolume variable
is of long type

ArrayCopyRates() performs
virtual copying to
MqglRates[] array. Copying
to double[][6] array has
remained intact for the
sake of compatibility,
however, that copying is
real, not virtual.

Ditto

The number of
simultaneously opened files
is 64

FILE_SHARE_READ and/or
FILE_SHARE_WRITE should
be specified explicitly

The names of extern and
input variables are
displayed for scripts in
show_inputs mode in the
input parameters window

Ditto

Ditto

Functions of any type
should return a value

Ditto

Ditto

String comments instead of
extern and input variable
names are displayed for
scripts in show_inputs
mode in the input
parameters window

* Please pay special attention to "Array out of range” error - many old custom
indicators will display this error in strict mode of the new compiler when
launched on the chart. It is recommended to find the cause and eliminate it.

** In the new MQL4 and MQL5, FILE_SHARE_READ and FILE_SHARE_WRITE flags
are responsible for the files shared use mode. There were no such files in the
old MQLA4.

Changes in File Structure



In the previous builds of MetaTrader 4 client terminal (509 and older), all
MQL4 applications were stored in the following subdirectories of
<terminal_installation_folder>\experts\ root directory:

-\experts - Expert Advisors (trading robots),

-\experts\indicators - custom indicators,

-\experts\scripts - scripts (MQL4 applications for a single run on the chart),
-\include - source code MQH and MQ4 files implemented into other programs,

-\libraries - libraries in the form of MQ4 source codes and EX4 executable
files compiled from them. They are used for the dynamic call of the
functions contained there by other MQL4 programs,

-\files - special "file sandbox”. MQL4 applications are allowed to execute file
operations only within this directory.

In the new MQL4 version, the file structure for storing the source codes has
changed. Now, all MQL4 applications should be located in the appropriate
folders of <data_folder>\MQL4\ directory:

-\Experts - Expert Advisors (trading robots),

-\Indicators - custom indicators,

-\Scripts - scripts (MQL4 applications for a single run on the chart),

‘\Include - source code MQH and MQ4 files implemented into other programs,
-\Libraries - libraries in the form of MQ4 source codes and EX4 executable

files compiled from them. They are used for the dynamic call of the
functions contained there by other MQL4 programs,

-\Images - image files for using in resources,

- \Files - special "file sandbox”. MQL4 applications are allowed to execute file
operations only within this directory.

When updating MetaTrader 4 terminal from build 509 to the newer version, all
MQ4, MQH and EX4 files from standard root directories of the previous version
are automatically copied and relocated to the appropriate folders. Subfolders
additionally created by a user, as well as files contained there are not
processed. They should be relocated to the new place manually if necessary.

No files or folders are deleted during the update! All file copy operations including
used file paths are fixed in the terminal Journal during the update.

No automatic re-compilation of the old EX4 files to the new version is



performed during the update. Users are free to decide what source codes
should be compiled to the new EX4 version. All old EX4 will work in the new
MetaTrader 4 terminal. EX4 libraries compiled by the new compiler can be
called only from the EX4 programs that have also been compiled in the new
version.

In some cases, you may need to edit the path in #include for included files (if
relative paths have changed) in the source files. Please note that MetaEditor's
root directory is now <data_folder>\MQL4\. All programs should be located in
the correct subdirectories.

You can find the data folder (<data_folder>) for each copy of MetaTrader 4
terminal on your computer via the terminal menu or in MetaEditor: File -
Open Data Folder.
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Language Basics

The MetaQuotes Language 4 (MQL4) is an object-oriented high-level
programming language intended for writing automated trading strategies,
custom technical indicators for the analysis of various financial markets. It
allows not only to write a variety of expert systems, designed to operate in
real time, but also create their own graphical tools to help you make trade
decisions.

MQL4 is based on the concept of the popular programming language C++. The
language has enumerations, structures, classes and event handling. By
increasing the number of embedded main types, the interaction of
executable programs in MQL4 with other applications through dll is now as
easy as possible. MQL4 syntax is similar to the syntax of C++, and this makes it
easy to translate into it programs from modern programming languages.

To help you study the MQL4 language, all topics are grouped into the following
sections:

- Syntax

- Data Types

- Operations and Expressions

- Operators

- Functions

- Variables

- Preprocessor

- Object-Oriented Programming
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Syntax

As to the syntax, THE MQL4 language for programming trading strategies is
very much similar to the C++ programming language, except for some
features:

- no address arithmetic;

- no goto operator;

- an anonymous enumeration can't be declared;

- no multiple inheritance.

See also
Enumerations, Structures and Classes, Inheritance
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Comments

Multi-line comments start with the /* pair of symbols and end with the */ one.
Such kind of comments cannot be nested. Single-line comments begin with
the // pair of symbols and end with the newline character, they can be
nested in other multi-line comments. Comments are allowed everywhere
where the spaces are allowed, they can have any number of spaces in them.

Examples:

//--- Single-line comment /* Multi-
line // Nested single-line comment
comment

*/
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Identifiers

Identifiers are used as names of variables and functions. The length of the
identifier can not exceed 63 characters.

Characters allowed to be written in an identifier: figures 0-9, the Latin
uppercase and lowercase letters a-z and A-Z, recognized as different
characters, the underscore character (_).The first character can not be a

digit.
The identifier must not coincide with reserved word.
Examples:

NAME1l namel Total 5 Paper

See also
Variables, Functions
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Reserved Words

The following identifiers are recorded as reserved words, each of them
corresponds to a certain action, and cannot be used in another meaning:

Data Types
bool enum struct
char float uchar
class int uint
color long ulong
datetime short ushort
double string void
Access Specificators
const private protected
public virtual
Memory Classes
extern input static
Operators
break dynamic_cast return
case else sizeof
continue for switch
default if while
delete new
do operator
Other
false #define #property




this #import template
true #include typename
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Data Types

Any program operates with data. Data can be of different types depending on
their purposes. For example, integer data are used to access to array
components. Price data belong to those of double precision with floating
point. This is related to the fact that no special data type for price data is
provided in MQL4.

Data of different types are processed with different rates. Integer data are
processed at the fastest. To process the double precision data, a special co-
processor is used. However, because of complexity of internal representation
of data with floating point, they are processed slower than the integer ones.

String data are processed at the longest because of dynamic computer
memory allocation/reallocation.

The basic data types are:

- integers (char, short, int, long, uchar, ushort, uint, ulong);
- logical (bool);

- literals (ushort);

- strings (string);

- floating-point numbers (double, float);

- color (color);

- date and time (datetime);

- enumerations (enum).

Complex data types are:

- structures;
- classes.

In terms of OOP complex data types are called abstract data types.

The color and datetime types make sense only to facilitate visualization and
input of parameters defined from outside - from the table of Expert Advisor or
custom indicator properties (the Inputs tab). Data of color and datetime types
are represented as integers. Integer types and floating-point types are called
arithmetic (numeric) types.

Only implicit type casting is used in expressions, unless the explicit casting is
specified.

See also



Typecasting
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Integer Types

In MQL4 integers are represented by eleven types. Some types can be used
together with other ones, if required by the program logic, but in this case it's
necessary to remember the rules of typecasting..

The table below lists the characteristics of each type. Besides, the last
column features a type in C++ corresponding to each type.

Type Size in Minimum Value Maximum Value C++ Analog
Bytes
char 1 -128 127 char
uchar 1 0 255 unsigned char,
BYTE
bool 1 O(false) 1(true) bool
short 2 -32 768 32767 short, wchar_t
ushort 2 0 65 535 unsigned short,
WORD
int 4 - 2 147 483 648 2 147 483 647 int
uint 4 0 4 294 967 295 unsigned int,
DWORD
color 4 -1 16 777 215 int, COLORREF
long 8 -9 223 372 036 854 | 9 223 372 036 854 775 807 | __inté4
775 808
ulong 8 0 18 446 744 073 709 551 615 | unsigned
__inté4
datetime | 8 0 (1970.01.01 32 535 244 799 (3000.12.31 | __timeb4_t
0:00:00) 23:59:59)

Integer type values can also be presented as numeric constants, color literals,
date-time literals, character constants and enumerations.

See also
Conversion Functions, Numeric Type Constants
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Char, Short, Int and Long Types

char

The char type takes 1 byte of memory (8 bits) and allows expressing in the
binary notation 2"8=256 values. The char type can contain both positive and
negative values. The range of values is from -128 to 127.

uchar

The uchar integer type also occupies 1 byte of memory, as well as the char
type, but unlike it uchar is intended only for positive values. The minimum
value is zero, the maximum value is 255. The first letter u in the name of the
uchar type is the abbreviation for unsigned.

short

The size of the short type is 2 bytes (16 bits) and, accordingly, it allows
expressing the range of values equal to 2 to the power 16: 216 = 65 536.Since
the short type is a signed one, and contains both positive and negative values,
the range of values is between -32 768 and 32 767.

ushort

The unsigned short type is the type ushort, which also has a size of 2 bytes.
The minimum value is 0, the maximum value is 65 535.

int
The size of the int type is 4 bytes (32 bits). The minimal value is -2 147 483
648, the maximal one is 2 147 483 647.

uint

The unsigned integer type is uint. It takes 4 bytes of memory and allows
expressing integers from 0 to 4 294 967 295.

long

The size of the long type is 8 bytes (64 bits). The minimum value is -9 223 372
036 854 775 808, the maximum value is 9 223 372 036 854 775 807.

ulong

The ulong type also occupies 8 bytes and can store values from 0 to 18 446 744
073 709 551 615.



Examples:

char c¢h=12; short sh=-5000;
int in=2445777;

Since the unsigned integer types are not designhed for storing negative values,
the attempt to set a negative value can lead to unexpected consequences.
Such a simple script will lead to an infinite loop:

//--- Infinite loop
void OnStart ()
{

uchar u ch;

for (char ch=-128;ch<128;ch++)
{
u_ch=ch;
Print ("ch = ",ch," u ch = ",u ch);
}
}

The correct variant is:

//-—-- Correct variant
void OnStart ()
{

uchar u ch;
for (char ch=-128;ch<=127;ch++)
{
u_ch=ch;
Print ("ch = ",ch," u ch = ",u ch);
if (ch==127) break;
}
}

Result:



ch= -128 wu ch= 128
ch= -127 wu ch= 129
ch= -126 wu ch= 130
ch= -125 wu ch= 131
ch= -124 u ch= 132
ch= -123 u ch= 133
ch= -122 wu ch= 134
ch= -121 wu ch= 135
ch= -120 wu ch= 136
ch= -119 wu ch= 137
ch= -118 wu ch= 138
ch= -117 wu ch= 139
ch= -116 wu ch= 140
ch= -115 wu ch= 141
ch= -114 u ch= 142
ch= -113 wu ch= 143
ch= -112 wu ch= 144
ch= -111 wu ch= 145

Examples:

//—--- Negative values can not be stored in unsigned types
uchar u ch=-120;

ushort u sh=-5000;

uint  u_in=-401280;

Hexadecimal: numbers 0-9, the letters a-f or A-F for the values of 10-15; start
with Ox or OX.

Examples:

O0x0A, Ox12, 0X12, Ox2f, OxA3, 0Xa3, O0X7C7

See also
Typecasting
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Character Constants

Characters as elements of a string in MQL4 are indexes in the Unicode
character set. They are hexadecimal values that can be cast into integers,
and that can be manipulated by integer operations like addition and
subtraction.

Any single character in quotation marks or a hexadecimal ASCIl code of a
character as \x10' is a character constant and is of ushort type. For example, a
record of 'O’ type is a numerical value 30, that corresponds to the index of
zero in the table of characters.

Example:

void OnStart () {
//--- define character constants
int symbol 0='0";
int symbol 9=symbol 0+9; // get symbol '9'

//—--- output values of constants
printf ("In a decimal form: symbol 0 = %d, symbol 9 = $d",symbol 0,symb
printf ("In a hexadecimal form: symbol 0 = 0x%x, symbol 9 = 0x%x", symbo
//-—-- enter constants into a string
string test="";

StringSetCharacter (test, 0, symbol 0);
StringSetCharacter (test,1,symbol 9);

//--- this is what they look like in a string
Print (test);
}

A backslash is a control character for a compiler when dealing with constant
strings and character constants in a source text of a program. Some symbols,
for example a single quote ('), double quotes ("), backslash (\) and control
characters can be represented as a combination of symbols that start with a
backslash (\), according to the below table:

Character Mnemonic code or Record in Numeric value
name image MQL4

new line (line LF \n' 10

feed)

horizontal tab HT \t' 9

carriage return | CR \r' 13

backslash \ \\' 92



single quote ' \" 39

double quote ) \™ 34

hexadecimal hhhh \xhhhh' 1 to 4 hexadecimal

code characters

decimal code d \d' decimal number from 0 to
65535

If a backslash is followed by a character other than those described above,
result is undefined.

Example



void OnStart ()
{

//--- declare character constants

int a='A"';

int b='S$";

int c='0'; // code O0xA9

int d='\xAE'; // code of the symbol ®
//--- output print constants

Print (a,b,c,d);
//--- add a character to the string

string test="";

StringSetCharacter (test,0,a);
Print (test);

//-—-- replace a character in a string
StringSetCharacter (test,0,b);
Print (test);

//--- replace a character in a string
StringSetCharacter (test,0,c);
Print (test);

//-—-- replace a character in a string
StringSetCharacter (test,0,d);
Print (test);

//--- represent characters as a number
int al=65;
int bl=36;
int cl1=169;
int dl1=174;

//--- add a character to the string
StringSetCharacter (test,1,al);
Print (test);

//--- add a character to the string
StringSetCharacter (test,1,bl);
Print (test);

//--- add a character to the string
StringSetCharacter (test,1,cl);
Print (test);

//--- add a character to the string
StringSetCharacter (test,1,dl);
Print (test);

}

As it was mentioned above, the value of a character constant (or variable) is
an index in the table of characters. Index being an integer, it can be written
in different ways.



void OnStart ()
{

//===
int a=0xAE; // the code of ® corresponds to the '\xAE' literal
int b=0x24; // the code of $ corresponds to the '\x24' literal
int ¢c=0xA9; // the code of © corresponds to the '\xA9' literal

int d=0x263A; // the code of © corresponds to the '\x263A' literal

//--- show values
Print (a,b,c,d);

//--- add a character to the string
string test="";

StringSetCharacter (test,0,a);
Print (test);

//--- replace a character in a string
StringSetCharacter (test,0,b);
Print (test);

//--- replace a character in a string
StringSetCharacter (test,0,c);
Print (test);

//--- replace a character in a string
StringSetCharacter (test,0,d);
Print (test);

//-—-- codes of suits
int al=0x2660;
int bl=0x2661;
int ¢cl=0x2662;
int dl1=0x2663;

//--- add a character of spades
StringSetCharacter (test,1,al);
Print (test);

//--- add a character of hearts
StringSetCharacter (test,2,bl);
Print (test);

//--- add a character of diamonds
StringSetCharacter (test, 3,cl);
Print (test);

//--- add a character of clubs
StringSetCharacter (test,4,dl);
Print (test);

//—--- Example of character literals in a string
test="Queen\x2660Ace\x2662";
printf ("%s", test);

}

The internal representation of a character literal is the ushort type. Character
constants can accept values from 0 to 65535.



See also

StringSetCharacter(), StringGetCharacter(), ShortToString(),
ShortArrayToString(), StringToShortArray()
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Datetime Type

The datetime type is intended for storing the date and time as the number of
seconds elapsed since January 01, 1970. This type occupies 8 bytes of memory.

Constants of the date and time can be represented as a literal string, which
consists of 6 parts showing the numerical value of the year, month, day (or
day, month, year), hours, minutes and seconds. The constant is enclosed in
single quotation marks and starts with the D character.

Values range from 1 January, 1970 to 31 December, 3000. Either date (year ,
month, day) or time (hours, minutes, seconds), or all together can be omitted.

With literal date specification, it is desirable that you specify year, month and
day. Otherwise the compiler returns a warning about an incomplete entry.

Examples:

datetime NY=D'2015.01.01 00:00"'; // Time of beginning of year 2015 dat:
datetime d2=D'19.07.1980 12:30:27'; // Equal to D'1980.07.19 12:30:27"';
datetime d3=D'19.07.1980 12°'; // Equal to D'1980.07.19 12:00:00"
datetime d4=D'01.01.2004"; // Equal to D'01.01.2004 00:00:00"
datetime compilation date=_ DATE ; // Compilation date
datetime compilation date time= DATETIME ; // Compilation date and tii
datetime compilation time= DATETIME - DATE ;// Compilation time

//--- Examples of declarations after which compiler warnings will be retur
datetime warningl=D'12:30:27"; // Equal to D'[date of compilation]| 1
datetime warning2=D'"; // Equal to  DATETIME

The string representation of datetime type depends on compilation mode:

datetime date=D'2014.03.05 15:46:58"';
string str="mydate="+date;

//-—- str="mydate=1394034418" - without #property strict
//-—- str="mydate=2014.03.05 15:46:58" - with #property strict
See also

Structure of the Date Type, Date and Time, TimeToString, StringToTime
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Color Type

The color type is intended for storing information about color and occupies 4
bytes in memory. The first byte is ignored, the remaining 3 bytes contain the
RGB-components.

Color constants can be represented in three ways: literally, by integers, or by
name (for named Web-colors only).

Literal representation consists of three parts representing numerical rate
values of the three main color components: red, green, blue. The constant
starts with C and is enclosed in single quotes. Numerical rate values of a color
component lie in the range from 0 to 255.

Integer-valued representation is written in a form of hexadecimal or a
decimal number. A hexadecimal number looks like OxOOBBGGRR, where RR is
the rate of the red color component, GG - of the green one, and BB - of the
blue one. Decimal constants are not directly reflected in the RGB. They
represent a decimal value of the hexadecimal integer representation.

Specific colors reflect the so-called Web-colors set.
Examples:

//--- Literals C'128,128,128" // Gray
C'0x00,0x00,0xFF"' // Blue
//color names

clrRed // Red
clrYellow // Yellow
clrBlack // Black
//--- Integral representations
OXFFFFFF // White
16777215 // White
0x008000 // Green
32768 // Green
See also

Web Colors, ColorToString, StringToColor, Typecasting
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Bool Type

The bool type is intended to store the logical values of true or false, numeric
representation of them is 1 or 0, respectively.

Examples:

bool a = true; bool b = false;
bool ¢ = 1;

The internal representation is a whole number 1 byte large. It should be
noted that in logical expressions you can use other integer or real types or
expressions of these types - the compiler will not generate any error. In this
case, the zero value will be interpreted as false, and all other values - as
true.

Examples:
int i=5;
double d=-2.5;
if (i) Print("i = ",i," and is set to true");
else Print("i = ",1i," and is set to false");
if(d) Print("d = ",d," and has the true wvalue");
else Print("d = ",d," and has the false value");
1=0;
if (i) Print("i = ",1i," and has the true wvalue");
else Print("i = ",1i," and has the false value");
d=0.0;
if(d) Print("d = ",d," and has the true wvalue");
else Print("d = ",d," and has the false value");
//--- Execution results
// i= 5 and has the true wvalue

// d= -2.5 and has the true value

// i= 0 and has the false value
// d= 0 and has the false wvalue

See also
Boolean Operations, Precedence Rules
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Enumerations

Data of the enum type belong to a certain limited set of data. Defining the
enumeration type:

enum name of enumerable type {
list of wvalues

i 8

The list of values is a list of identifiers of named constants separated by
commas.

Example:

enum months // enumeration of named constants

{
January,
February,
March,
April,
May,
June,
July,
August,
September,
October,
November,
December

i g

After the enumeration is declared, a new integer-valued 4-byte data type
appears. Declaration of the new data type allows the compiler to strictly
control types of passed parameters, because enumeration introduces new
named constants. In the above example, the January named constant has the
value of 0, February - 1, December - 11.

Rule: If a certain value is not assigned to a named constant that is a member
of the enumeration, its new value will be formed automatically. If it is the
first member of the enumeration, the 0 value will be assigned to it. For all
subsequent members, values will be calculated based on the value of the
previous members by adding one.

Example:



enum intervals // Enumeration of named constants

{

month=1, // Interval of one month
two_months, // Two months
quarter, // Three months - quarter
halfyear=6, // Half a year
year=12, // Year - 12 months
b

Notes

- Unlike C++, the size of the internal representation of the enumerated type
in MQL4 is always equal to 4 bytes. That is, sizeof(months) returns the value
4.

- Unlike C++, an anonymous enumeration can't be declared in MQL4. That is, a
unique name must be always specified after the enum keyword.

See also
Typecasting
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Real Types (double, float)

Real types (or floating-point types) represent values with a fractional part. In
the MQL4 language there are two types for floating point numbers.The
method of representation of real numbers in the computer memory is defined
by the IEEE 754 standard and is independent of platforms, operating systems
or programming languages.

Type | Sizein Minimal Positive Value = Maximum Value C++
bytes Analog
float 4 1.175494351e-38 3.402823466e+38 float
double | 8 2.2250738585072014e- 1.7976931348623158e+308 ' double
308

The double name means that the accuracy of these numbers is twice the
accuracy of the float type numbers. In most cases, the double type is the most
convenient one. In many cases the limited precision of float numbers is not
enough. The reason why the float type is still used is saving the memory (this
is important for large arrays of real numbers).

Floating-point constants consist of an integer part, a point (.) and the
fractional part. The integer and fractional parts are sequences of decimal
digits.

Examples:

double a=12.111; double b=-956.1007;

float ¢ =0.0001;
float d =16;

There is a scientific way of writing real constants, often this method of
recording is more compact than the traditional one.

Example:



double ¢1=1.12123515e-25;
double ¢2=0.000000000000000000000000112123515; // 24 zero after the dec

Print ("1. cl =",DoubleToString(cl,16));
// Result: 1. cl = 0.0000000000000000

Print ("2. cl =",DoubleToString(cl,-16));
// Result: 2. cl = 1.1212351499999999e-025

Print ("3. c2 =",DoubleToString(c2,-16));
// Result: 3. c2 = 1.1212351499999999e-025

It should be remembered that real numbers are stored in memory with some
limited accuracy in the binary system, while generally the decimal notation is
used. That's why many numbers that are precisely represented in the decimal
system can be written only as an infinite fraction in the binary system.

For example, numbers 0.3 and 0.7 are represented in the computer as infinite
fractions, while the number of 0.25 is stored exactly, because it represents
the power of two.

In this regard, it is strongly recommended not to compare two real numbers
for equality, because such a comparison is not correct.

Example:

void OnStart ()
{

/ /===
double three=3.0;
double x,vy,z;

x=1/three;
y=4/three;
z=5/three;
if (x+y==z) Print("1/3 + 4/3 == 5/3");
else Print("1/3 + 4/3 != 5/3");
// Result: 1/3 + 4/3 != 5/3

}

If you still need to compare the equality of two real numbers, then you can do
this in two different ways. The first way is to compare the difference
between two numbers with some small quantity that specifies the accuracy of
comparison.

Example:



bool EqualDoubles (double dl,double d2,double epsilon)
{
if (epsilon<0) epsilon=-epsilon;
/ /===
if (dl-d2>epsilon) return false;
if (dl-d2<-epsilon) return false;
/ /===

return true;

}
void OnStart ()

{
double d val=0.7;
float f val=0.7;
if (EqualDoubles (d val, f val,0.000000000000001)) Print(d val," equals !,
else Print("Different: d val = ",DoubleToString(d val,1l6),
" f val = ",DoubleToString(f val,16));
// Result: Different: d val= 0.7000000000000000 f val= 0.6999999880790[/1
}

Note that the value of epsilon in the above example can not be less than the
predefined constant DBL_EPSILON. The value of this constant is
2.2204460492503131e-016. The constant corresponding to the float type is
FLT_EPSILON = 1.192092896e-07. The meaning of these values is the
following: it is the lowest value that satisfies the condition 1.0 +
DBL_EPSILON! = 1.0 (for numbers of float type 1.0 + FLT_EPSILON! = 1.0).

The second way offers comparing the normalized difference of two real
numbers with zero. It's meaningless to compare the difference of normalized
numbers with a zero, because any mathematical operation with normalized
numbers gives a non-normalized result.

Example:

bool CompareDoubles (double numberl,double number?)
{
if (NormalizeDouble (numberl-number?2,8)==0) return(true);
else return(false);
}
void OnStart ()
{
double d val=0.3;
float f val=0.3;

if (CompareDoubles (d val,f val)) Print(d val," equals ",f val);
else Print("Different: d val = ",DoubleToString(d val,16),
" f val = ",DoubleToString(f val,16));

// Result: Different: d val= 0.3000000000000000 f val= 0.3000000119209L9
}



Some operations of the mathematical co-processor can result in the invalid
real number, which can't be used in mathematical operations and operations
of comparison, because the result of operations with invalid real numbers is
undefined. For example, when trying to calculate the arcsine of 2, the result
is the negative infinity.

Example:
double abnormal = MathArcsin(2.0);
Print ("MathArcsin(2.0) =", abnormal);
// Result: MathArcsin(2.0) = -1.#IND

Besides the minus infinity there is the plus infinity and NaN (not a number).
To determine that this number is invalid, you can use MathlsValidNumber().
According to the IEEE standard, they have a special machine representation.
For example, plus infinity for the double type has the bit representation of
Ox7FF0 0000 0000 0000.

Examples:

struct strl

{
double d;
J 8

struct str2

{

long 1;
i
//--- Start
strl sl1;
str2 s2;
/ /===
sl.d=MathArcsin(2.0):; // Get the invalid number -1.#IND
s2=sl;
printf("1. %f %I64X",sl.d,s2.1);
/ /===
s2.1=0xFFFF000000000000; // invalid number -1.#QNAN
sl=s2;
printf ("2. $f %$I64X",sl1.d,s2.1);
/ /===
s2.1=0x7FF7000000000000; // greatest non-number SNaN
sl=s2;
printf ("3. $f $I64X",sl1.d,s2.1);
/ /===
s2.1=0x7FF8000000000000; // smallest non-number QNaN

sl=s2;



greatest non-number QNaN

Positive infinity 1.#INF and smallest|r

Negative infinity -1.#INF

Negative zero -0.0

0.5

1.0

Greatest normalized number

Smallest positive normalized

d,s2.1);

Show that the number of 0.7

d,s2.1);

printf ("4. $f %I164X",sl.d,s2.1);
//---
s2.1=0x7FFF000000000000; //
sl=s2;
printf ("5. $f %I164X",sl.d,s2.1);
[ /===
s2.1=0x7FF0000000000000; //
sl=s2;
printf ("6. $f %Io04X",sl.d,s2.1);
//---
s2.1=0xFFF0000000000000; //
sl=s2;
printf("7. S%f %I64X",sl.d,s2.1);
//---
s2.1=0x8000000000000000; //
sl=s2;
printf ("8. Sf %I64X",sl.d,s2.1);
[/ /===
s2.1=0x3FE0000000000000; //
sl=s2;
printf ("9. $f %Io04X",sl.d,s2.1);
//---
s2.1=0x3FF0000000000000; //
sl=s2;
printf ("10. %f %I64X",sl.d,s2.1);
//---
s2.1=0xXx7FEFFFFFFFFFFFFE; //
sl=s2;
printf("11. %.l6e $I64X",sl.d,s2.1);
[ /===
s2.1=0x0010000000000000; //
sl=s2;
printf("12. %.l6e $.16I64X",sl.
//---
s1.d=0.7; //
s2=sl;
printf ("13. %.l6e $.16I64X",sl.
/%
1. -1.#INDOO FFF8000000000000
2. -1.#QNANO FFFF000000000000
3. 1.#SNANO 7FF7000000000000
4. 1.#QNANO 7FF8000000000000
5. 1.#QNANO 7FFF000000000000
6. 1.#INFOO 7FF0000000000000
7. -1.#INFOO FFFO000000000000
8. -0.000000 8000000000000000
9. 0.500000 3FEO0O000O000Q0000O

(MAX DBL)

(MIN DBL)

- endless| 1



10. 1.000000 3FF0000000000000
11. 1.7976931348623157e+308 7FEFFFFFFFFFFFEFF
12. 2.2250738585072014e-308 0010000000000000
13. 6.9999999999999996e-001 3FE6666666666666
* /

See also

DoubleToString, NormalizeDouble, Numeric Type Constants
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String Type

The string type is used for storing text strings. A text string is a sequence of
characters in the Unicode format with the final zero at the end of it. A string
constant can be assignhed to a string variable. A string constant is a sequence
of Unicode characters enclosed in double quotes: "This is a string constant”.

If you need to include a double quote (") into a string, the backslash character
(\) must be put before it. Any special character constants can be written in a
string, if the backslash character (\) is typed before them.

Examples:

string svar="This 1is a character string"; string svar2=StringSubstr (svar,0
Print ("Copyright symbol\t\x00A9") ;

FileWrite (handle, "This string contains a new line symbols \n");

string MT4path="C:\\Program Files\\MetaTrader 4";

To make the source code readable, long constant strings can be split into parts
without addition operation. During compilation, these parts will be combined
into one long string:

//--- Declare a long constant string
string HTML head="<!DOCTYPE html PUBLIC \"-//W3C//DTD XHTML 1.0 Transit
" \"http://www.w3.0rg/TR/xhtmll/DTD/xhtmll-transitione
"<html xmlns=\"http://www.w3.0rg/1999/xhtml\">\n"
"<head>\n"
"<meta http-equiv=\"Content-Type\" content=\"text/html
"<title>Trade Operations Report</title>\n"
"</head>";
//—--- Output the constant string into log
Print (HTML head) ;
}

Internal representation of the string type is a structure of 12 bytes long:

#pragma pack (push, 1)
struct MglString
{

int size; // 32-bit integer, contains size of the buffer, lal
LPWSTR buffer; // 32-bit address of the buffer, containing the |st
int reserved; // 32-bit integer, reserved.

bi
#pragma pack (pop,1)

See also



Conversion Functions, String Functions, FileOpen(), FileReadString(),
FileWriteString()
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Structures and Classes

Structures

A structure is a set of elements of any type (except for the void type). Thus,
the structure combines logically related data of different types.

Structure Declaration
The structure data type is determined by the following description:

struct structure name {
elements description

i 8

The structure name can't be used as an identifier (name of a variable or
function). It should be noted that in MQL4 structure elements follow one
another directly, without alighment. In C++ such an order is made to the
compiler using the following instruction:

#pragma pack (1)

If you want to do another alignment in the structure, use auxiliary members,
“fillers” to the right size.

Example:

struct trade settings

{

uchar slippage; // value of the permissible slippage-size 1 byte
char reservedl; // skip 1 byte

short reserved2; // skip 2 bytes

int reserved4; // another 4 bytes are skipped. ensure alignment| c
double take; // values of the price of profit fixing

double stop; // price value of the protective stop

i

Such a description of alighed structures is necessary only for transferring to
imported dll-functions.

Attention: This example illustrates incorrectly designed data. It would be
better first to declare the take and stop large data of the double type, and
then declare the slippage member of the uchar type. In this case, the internal
representation of data will always be the same regardless of the value
specified in #pragma pack().

If a structure contains variables of the string type and/or object of a dynamic




array, the compiler assigns an implicit constructor to such a structure. This
constructor resets all the structure members of string type and correctly
initializes objects of the dynamic array.

Simple Structures

Structures that do not contain strings or objects of dynamic arrays are called
simple structures; variables of such structures can be freely copied to each
other, even if they are different structures. Variables of simple structures, as
well as their array can be passed as parameters to functions imported from
DLL.

Access to Structure Members

The name of a structure becomes a new data type, so you can declare
variables of this type. The structure can be declared only once within a
project. The structure members are accessed using the point operation (.).

Example:

struct trade settings

{

double take; // values of the profit fixing price
double stop; // value of the protective stop price
uchar slippage; // value of the acceptable slippage
bi
//--- create up and initialize a variable of the trade settings type

trade settings my set={0.0,0.0,5};
if (input TP>0) my set.take=input TP;

Classes

Classes differ from structures in the following:

- the keyword class is used in declaration;

- by default, all class members have access specifier private, unless otherwise
indicated. Data-members of the structure have the default type of access as
public, unless otherwise indicated;

- class objects always have a table of virtual functions, even if there are no
virtual functions declared in the class. Structures can't have virtual
functions;

-the new operator can be applied to class objects; this operator cannot be
applied to structures;

- classes can be inherited only from classes, structures can be inherited only
from structures.




Classes and structures can have an explicit constructor and destructor. If your
constructor is explicitly defined, the initialization of a structure or class
variable using the initializing sequence is impossible.

Example:

struct trade settings

{

double take; // values of the profit fixing price
double stop; // value of the protective stop price
uchar slippage; // value of the acceptable slippage
//—-—-- Constructor

trade settings() { take=0.0; stop=0.0; slippage=5; }
//—--- Destructor

~trade settings() { Print("This is the end"); }
i
//-—-— Compiler will generate an error message that initialization is impps
trade settings my set={0.0,0.0,5};

Constructors and Destructors

A constructor is a special function, which is called automatically when
creating an object of a structure or class and is usually used to initialize class
members. Further we will talk only about classes, while the same applies to
structures, unless otherwise indicated. The name of a constructor must match
the class nhame. The constructor has no return type (you can specify the void

type).
Defined class members strings, dynamic arrays and objects that require

initialization will be in any case initialized, regardless of whether there is a
constructor.

Each class can have multiple constructors, differing by the number of
parameters and the initialization list. A constructor that requires specifying
parameters is called a parametric constructor.

A constructor with no parameters is called a default constructor. If no
constructors are declared in a class, the compiler creates a default
constructor during compilation.



class MyDateClass
{

private:
int m year; //
int m month; //
int m day; //
int m hour; //
int m minute; //
int m second; //
public:
//--- Default constructor
MyDateClass (void) ;
//—--- Parametric constructor

Year

Month

Day of the month
Hour in a day
Minutes

Seconds

MyDateClass (int h,int m,int s);
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A constructor can be declared in the class description and then its body can
be defined. For example, two constructors of MyDateClass can be defined the

following way:



MyDateClass: :MyDateClass (void)
{

/ /===
MglDateTime mdt;
datetime t=TimeCurrent (mdt) ;
m_year=mdt.year;
m_month=mdt.mon;
m_day=mdt.day;
m_hour=mdt.hour;
m minute=mdt.min;
m_second=mdt.sec;
Print (_ FUNCTION );

MyDateClass: :MyDateClass (int h,int m,int s)

{
MglDateTime mdt;

datetime t=TimeCurrent (mdt) ;
m_year=mdt.year;

m month=mdt.mon;
m_day=mdt.day;

m_hour=h;

m minute=m;

m_ second=s;

Print (_ FUNCTION );

}

In the default constructor, all members of the class are filled using the
TimeCurrent() function. In the parametric constructor only hour values are
filled in. Other members of the class (m_year, m_month and m_day) will be
automatically initialized with the current date.

The default constructor has a special purpose when initializing an array of
objects of its class. The constructor, all parameters of which have default
values, is not a default constructor. Here is an example:

J e === ======================================== +F
//|] Class with a default constructor
J e === ======================================== +F

class CFoo

{

datetime

m call time;

// Time of the last object call



public:
//-—-- Constructor with a parameter that has a default value is not a [de
CFoo (const datetime t=0) {m call time=t;};
//--- Copy constructor
CFoo (const CFoo &foo) {m call time=foo.m call time;};

string ToString () {return(TimeToString(m call time, TIME DATE|TIME SECOND
bi

e +F
//| Script program start function
e +F

volid OnStart ()
{

// CFoo foo; // This variant cannot be used - a default constructor is nlot
//—-—-- Possible options to create the CFoo object
CFoo fool (TimeCurrent ()):; // An explicit call of a parametric conlst
CFoo foo2(); // An explicit call of a parametric conlst
CFoo foo3=D'2009.09.09"'; // An implicit call of a parametric conlst
CFoo foo40 (fool); // An explicit call of a copy constructlor
CFoo foo4d4l=fool; // An implicit call of a copy constructlor
CFoo foo05; // An explicit call of a default constrjuc
// then a parametric constructor with a| c
//--—- Possible options to receive CFoo pointers
CFoo *pfoo6=new CFoo(); // Dynamic creation of an object and relce
CFoo *pfoo7=new CFoo (TimeCurrent());// Another option of dynamic objelct
CFoo *pfoo8=GetPointer (fool); // Now pfoo8 points to object fool
CFoo *pfoo9=pfoo7; // pfoo9 and pfoo7 point to one and the| <
// CFoo foo arrayl[3]; // This option cannot be used - a defaullt
//--- Show the value of m call time

4

Print ("fool.m call time=",fool.ToString

Print ("foo2.m call time=",foo2.ToString 5
Print
Print ("food4.m call time=",foo4.ToString 5

())
())
"foo3.m call time=", foo3.ToString()):;
())
())

.
4
.

)
)
)
)
)
Print ("pfoo6.m call time=",pfoo6.ToString
Print ("pfoo7.m call time=",pfoo7.ToString

4

(
(
(
Print ("foo5.m call time=",foo5.ToString
(
(
(

4

)
)
Print ("pfoo8.m call time=",pfoo8.ToString ()
)

())
())
())
()7

4

Print ("pfoo9.m call time=",pfoo9.ToString
//--- Delete dynamically created arrays

delete pfoob;

delete pfoo7;

//delete pfoo8; // You do not need to delete pfoo8 explicitly, since| i

//delete pfoo9; // You do not need to delete pfoo9 explicitly. since| i
}

If you uncomment these strings



//CFoo foo _arrayl[3]; // This variant cannot be used - a default cons

or

//CFoo foo dyn arrayl[]; // This variant cannot be used - a default cons

then the compiler will return an error for them “"default constructor is not
defined".

If a class has a user-defined constructor, the default constructor is not
generated by the compiler. This means that if a parametric constructor is
declared in a class, but a default constructor is not declared, you can not
declare the arrays of objects of this class. The compiler will return an error
for this script:

J e === ====c==cc=cc=cc=cc=cc=cc=cc=co==c= +F
//| Class without a default constructor
J e === ====c==cc=cc=cc=cc=cc=cc=cc=co==c= +F

class CFoo
{
string m name;
public:
CFoo(string name) { m name=name; }

J e === ====c==cc=cc=cc=cc=cc=cc=cc=co==c= +F
//| Script program start function
J e === ====c==cc=cc=cc=cc=cc=cc=cc=co==c= +F

void OnStart ()
{

//--- Get the "default constructor is not defined" error during compilatlic
CFoo badFoo[5];
}

In this example, the CFoo class has a declared parametric constructor - in such
cases, the compiler does not create a default constructor automatically during
compilation. At the same time when you declare an array of objects, it is
assumed that all objects should be created and initialized automatically.
During auto-initialization of an object, it is necessary to call a default
constructor, but since the default constructor is not explicitly declared and
not automatically generated by the compiler, it is impossible to create such an
object. For this reason, the compiler generates an error at the compilation
stage.

There is a special syntax to initialize an object using a constructor.

Constructor initializers (special constructions for initialization) for the
members of a struct or class can be specified in the initialization list.




An initialization list is a list of initializers separated by commas, which comes
after the colon after the list of parameters of a constructor and precedes the
body (goes before an opening brace). There are several requirements:

- Initialization lists can be used only in constructors;
- Parent members cannot be initialized in the initialization list;

- The initialization list must be followed by a definition (implementation) of a
function.

Here is an example of several constructors for initializing class members.



class CPerson

{

string m first name; // First name
string m second name; // Second name
public:
//--- An empty default constructor
CbPerson() {Print( FUNCTION );};
//--- A parametric constructor
CPerson(string full name);
//--- A constructor with an initialization list
CPerson(string surname,string name): m second name (su

void PrintName () {PrintFormat ("Name=%s Surname=%s",m first name,m second

J === ======================================== +F
/7] |
J === ======================================== +F

CPerson: :CPerson(string full name)
{
int pos=StringFind(full name," ");
1f (pos>=0)
{
m first name=StringSubstr (full name, 0,pos);
m_second name=StringSubstr (full name,pos+l);

J === ======================================== +F
//| Script program start function
J === ======================================== +F

void OnStart ()
{

//--- Get an error "default constructor is not defined"
CPerson peoplel[5];
CPerson Tom="Tom Sawyer"; // Tom Sawyer
CPerson Huck ("Huckleberry","Finn"); // Huckleberry Finn
CPerson *Pooh = new CPerson("Winnie","Pooh"); // Winnie the Pooh
//—--- Output values

Tom.PrintName () ;
Huck.PrintName () ;
)
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Pooh.PrintName (

//—-—-- Delete a dynamically created object
delete Pooh;



In this case, the CPerson class has three constructors:

1.An explicit default constructor, which allows creating an array of objects of
this class;

2.A constructor with one parameter, which gets a full name as a parameter
and divides it to the name and second name according to the found space;
3.A constructor with two parameters that contains an initialization list.

Initializers - m_second_name(surname) and m_first_name(name).

Note that the initialization using a list has replaced an assignment. Individual
members must be initialized as:

class member (a list of expressions)

In the initialization list, members can go in any order, but all members of the
class will be initialized according to the order of their announcement. This
means that in the third constructor, first the m_first_name member will be
initialized, as it is announced first, and only after it m_second_name is
initialized. This should be taken into account in cases where the initialization
of some members of the class depends on the values in other class members.

If a default constructor is not declared in the base class, and at the same time
one or more constructors with parameters are declared, you should always call
one of the base class constructors in the initialization list. It goes through the
comma as ordinary members of the list and will be called first during object
initialization, no matter where in the initialization list it is located.



class CFoo

{

string m name;
public:
//--- A constructor with an initialization list
CFoo(string name) : m name (name) { Print (m name);}
i
/f /- +
//| Class derived from CFoo
/f /- +
class CBar : CFoo
{
CFoo m member; // A class member is an object of the
public:
//-—-—- A default constructor in the initialization list calls the consftz
CBar () : m member ( Symbol), CFoo("CBAR") {Print(_ FUNC
i
/f /- +
//| Script program start function
/f /- +

void OnStart ()
{

CBar bar;

}

In this example, when creating the bar object, a default constructor CBar()
will be called, in which first a constructor for the parent CFoo is called, and
then comes a constructor for the m_member class member.

A destructor is a special function that is called automatically when a class
object is destroyed. The name of the destructor is written as a class name
with a tilde (~). Strings, dynamic arrays and objects, requiring
deinitialization, will be de-initialized anyway, regardless of the destructor
presence or absence. If there is a destructor, these actions will be performed
after calling the destructor.

Destructors are always virtual, regardless of whether they are declared with
the virtual keyword or not.

Defining Class Methods

Class function-methods can be defined both inside the class and outside the
class declaration. If the method is defined within a class, then its body comes
right after the method declaration.




Example:

class CTetrisShape

{

protected:

int

int

int

int

int

int

int

int
public:

void

void

void

void

int

int

int

int

int

void

void

void

virtual

virtual

virtual

virtual

i 8

void
bool
bool
bool

m type;

m Xpos;

m _ypos;

il RSLZE S

il VSLZE S

m prev_turn;

m turn;

m right border;

CTetrisShape () ;
SetRightBorder (int border)
SetYPos (int ypos)

SetXPos (int xpos)

GetYPos ()

GetXPos ()

GetYSize ()

GetXSize ()

GetType ()

Left ()

Right ()

Rotate ()

Draw ()

CheckDown (inté& pad array([])
CheckLeft (int& side rowl[]);

{
{
{
{
{
{
{
{
{
{
{
{

.
’

CheckRight (inté& side rowl[]);

m right border=border;

m ypos=ypos;
m XPOS=XPOS;

4

return (m_ypos
return (m xpos);
) ;
) .

4

return(m xXsiz

}

}

}

) }

( ) }
return(m ysize }
( e }

) }

return (m_type) ;

m xpos—-=SHAPE SIZE; }
m xpos+=SHAPE SIZE; }
m prev turn=m turn; if(+
return; }

Functions from SetRightBorder(int border) to Draw() are declared and defined
directly inside the CTetrisShape class.

The CTetrisShape() constructor and methods CheckDown(int& pad_array[]),
CheckLeft(int& side_row[]) and CheckRight(int& side_rowl[]) are only declared
inside the class, but not defined yet. Definitions of these functions will be
further in the code. In order to define the method outside the class, the
scope resolution operator is used, the class name is used as the scope.

Example:



void CTetrisShape::CTetrisShape ()
{
m_ type=0;
m_ypos=0;
m xpos=0;
m xsize=SHAPE SIZE;
m _ysize=SHAPE SIZE;
m prev_turn=0;
m_turn=0;
m right border=0;

J === ======================================== +F
// |1 Checking ability to move down (for the stick and cube)
J === ======================================== +F

bool CTetrisShape::CheckDown (int& pad arrayl[])
{

int i,xsize=m xsize/SHAPE SIZE;
/ /===
for (i=0; i<xsize; i++)
{
if (m ypos+m ysize>=pad array[i]) return(false);
}
/ /===
return (true) ;

}

Public, Protected and Private Access Modifiers

When developing a new class, it is recommended to restrict access to the
members from the outside. For this purpose keywords private or protected are
used. In this case, hidden data can be accessed only from function-methods of
the same class. If the protected keyword is used, hidden data can be accessed
also from methods of classes - inheritors of this class. The same method can
be used to restrict the access to functions-methods of a class.

If you need to completely open access to members and/or methods of a class,
use the keyword public.

Example:



class CTetrisField
{
private:
int
int
int
int
int
CTetrisShape
bool
public:
void
void
void
void
void
void
void
void
private:
void
void
void

i 8

m score; // Score

m ypos; // Current positi
m field[FIELD HEIGHT] [FIELD WIDTH]; // Matrix of the

m rows [FIELD HEIGHT]; // Numbering of| t
m last row; // Last free row

*m_shape; // Tetris figure

m bover; // Game over

CTetrisField() { m shape=NULL; m bover=false; }
Init ()

Deinit () ;

Down () ;

Left ();

Right () ;

Rotate () ;

Drop () ;

NewShape () ;
CheckAndDeleteRows () ;
LabelOver () ;

Any class members and methods declared after the specifier public: (and
before the next access specifier) are available in any reference to the class
object by the program. In this example these are the following members:
functions CTetrisField(), Init(), Deinit(), Down(), Left(), Right(), Rotate() and

Drop().

Any members that are declared after the access specifier to the elements
private: (and before the next access specifier) are available only to members-
functions of this class. Specifiers of access to elements always end with a
colon (:) and can appear in the class definition many times.

Access to the members of the basis class can be redefined during inheritance

in derived classes.
See also

Object-Oriented Programming



@
Dynamic Array Object

Dynamic Arrays

Maximum 4-dimension array can be declared. When declaring a dynamic array
(an array of unspecified value in the first pair of square brackets), the
compiler automatically creates a variable of the above structure (a dynamic
array object) and provides a code for the correct initialization.

Dynamic arrays are automatically freed when going beyond the visibility area
of the block they are declared in.

Example:

double matrix[][10][20]; // 3-dimensional dynamic array ArrayResize (matrix

Static Arrays

When all significant array dimensions are explicitly specified, the compiler
pre-allocates the necessary memory size. Such an array is called static.
Nevertheless, the compiler allocates additional memory for the object of a
dynamic array, which (object) is associated with the pre-allocated static
buffer (memory part for storing the array).

Creating a dynamic array object is due to the possible need to pass this static
array as a parameter to some function.

Examples:
double stat array[5]; // l-dimensional static array

some function(stat array);

bool some function (doubleé& array([])

{

if (ArrayResize (array,100)<0) return(false);

return (true) ;

}

Arrays in Structures

When a static array is declared as a member of a structure, a dynamic array
object is not created. This is done to ensure compatibility of data structures
used in the Windows API.

However, static arrays that are declared as members of structures can also be
passed to MQL5 functions. In this case, when passing the parameter, a



temporary object of a dynamic array will be created. Such an object is linked
with the static array - member of structure.
See also

Array Functions, Initialization of Variables, Visibility Scope and Lifetime of
Variables, Creating and Deleting Objects
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Typecasting

Casting Numeric Types

Often a necessity occurs to convert one numeric type into another. Not all
numeric types can be converted into another. Here is the scheme of allowed
casting:

uchar — ushort — uint — ulong

[
#
¥
#
&
#
¥
L J #
#
r
¥

char — short —— int — long

/
,

i "' ,
: 'd" f"
i ¥
! # S
.
v W ¥ ¥

float — double

Solid lines with arrows indicate changes that are performed almost without
any loss of information. Instead of the char type, the bool type can be used
(both take 1 byte of memory), instead of type int, the color type can be used
(4 bytes), instead of the long type, datetime can be used (take 8 bytes). The
four dashed grey lines, also arrowed, denote conversions, when the loss of
precision can occur. For example, the number of digits in an integer equal to
123456789 (int) is higher than the number of digits that can be represented
by float.

int n=123456789; float f=n; // the content of f is equal to 1.234
Print("n = ",n," £t =",1f);
// result n= 123456789 f= 123456792.00000

A number converted into float has the same order, but is less accurate.
Conversions, contrary to black arrows, can be performed with possible data
loss. Conversions between char and uchar, short and ushort, int and uint, long
and ulong (conversions to both sides), may lead to the loss of data.

As a result of converting floating point values to integer type, the fractional
part is always deleted. If you want to round off a float to the nearest whole
number (which in many cases is more useful), you should use MathRound().

Example:




//--- Gravitational acceleration
double g=9.8;
double round g=(int)g;
double math round g=MathRound(g) ;

Print ("round g = ", round g);

Print ("math round g = ",math round g);
/%

Result:

round g = 9
math round g = 10
*/

If two values are combined by a binary operator, before the operation
execution the operand of a lower type is converted to the higher type in
accordance with the priority given in the below scheme:

char
uchar —_*

AR 2 int— uint — long — ulong — float — double
short —

ushort

The data types char, uchar, short, and ushort unconditionally are converted to
the int type.

Examples:

char cl=3;
//—-—-- First example

double d2=cl/2+0.3;

Print ("cl/2 + 0.3 = ",d2);
// Result: cl/2+0.3 = 1.3

//--- Second example
d2=cl1/2.0+40.3;
Print ("cl/2.0 + 0.3 = ",d2);
// Result: cl/2.0+0.3 = 1.8

The calculated expression consists of two operations. In the first example, the
variable c1 of the char type is converted to a temporary variable of the int
type, because the second operand in the division operation, the constant 2, is
of the higher type int. As a result of the integer division 3/2 we get the value
1, which is of the int type.

In the second operation of the first example, the second operand is the
constant 0.3, which is of the double type, so the result of the first operation
is converted into a temporary variable of the double type with a value of 1.0.

In the second example the variable of the char type c1 is converted to a
temporary variable of the double type, because the second operand in the



division operation, the constant 2.0, is of the double type; no further
conversions are made.

Typecasting of Numeric Types

In the expressions of the MQL4 language both explicit and implicit typecasting
can be used. The explicit typecasting is written as follows:

var 1 = (type)var 2;

An expression or function execution result can be used as the var_2 variable.
The function style notation of the explicit typecasting is also possible:

var 1 = type(var 2);

Let's consider an explicit typecasting on the basis of the first example.

//--- Third example
double d2=(double)cl/2+0.3;
Print (" (double)cl/2 + 0.3 = ",d2);

// Result: (double)cl/2+0.3 = 1.80000000

Before the division operation is performed, the c1 variable is explicitly cast to
the double type. Now the integer constant 2 is cast to the value 2.0 of the
double type, because as a result of converting the first operand has taken the
double type. In fact, the explicit typecasting is a unary operation.

Besides, when trying to cast types, the result may go beyond the permissible
range. In this case, the truncation occurs. For example:

char c;

uchar u;

c=400;

u=400;

Print ("c ", c); // Result c=-112
Print ("u " u); // Result u=144

Before operations (except for the assignment ones) are performed, the data
are converted into the maximum priority type. Before assignment operations
are performed, the data are cast into the target type.

Examples:



int i=1/2; // no types casting, the result is 0
Print("i = 1/2 ",i);

int k=1/2.0; // the expression 1is cast to the double type,
Print("k = 1/2 ",k); // then is to the target type of int, the resullt
double d=1.0/2.0; // no types casting, the result is 0.5

Print("d = 1/2.0; ",d);

double e=1/2.0; // the expression is cast to the double type,
Print("e = 1/2.0; ",e);// that is the same as the target type, the rejst

double x=1/2; // the expression of the int type is cast to the| ¢
Print("x = 1/2; ",x); // the result is 0.0

When converting long/ulong type into double, precision may be lost in case
the integer value is greater than 9223372036854774784 or less than
-9223372036854774784.

void OnStart ()
{
long 1 max=LONG MAX;
long 1 min=LONG MIN+1;
//-—-- define the highest integer value, which does not lose accuracy when
while (1 max!=long((double)l max))

1l max—--;
//--- define the lowest integer wvalue, which does not lose accuracy when| &k
while (1l min!=long((double)l min))
1 min++;
//--- derive the found interval for integer values

PrintFormat ("When casting an integer value to double, it must be "
"within [%Io64d, %$I64d] interval",l min,l max);
//-—-- now, let's see what happens if the value falls out of this interval
PrintFormat ("1 max+1=%I164d, double(l max+1l)=%.f, ulong(double(l max+1l))
1 max+1,double (1 max+1), long(double (1l max+1l)));
PrintFormat ("1 min-1=%I64d, double(l min-1)=%.f, ulong(double(l min-1))
1 min-1,double(l min-1),long(double(l min-1)));
//--- receive the following result
// When casting an integer value to double, it should be within [-9223372C
// 1 max+1=9223372036854774785, double (1l max+1)=9223372036854774800, ulohg
// 1 min-1=-9223372036854774785, double(l min-1)=-9223372036854774800, uloc
}

Typecasting for the String Type
The string type has the highest priority among simple types. Therefore, if one



of operands of an operation is of the string type, the second operand will be
cast to a string automatically. Note that for a string, a single dyadic two-place
operation of addition is possible. The explicit casting of string to any numeric
type is allowed.

Examples:
string s1=1.0/8; // the expression i1s cast to the double tyyr
Print("sl = 1.0/8; ",sl); // then is to the target type of strinjg,

// result is "0.12500000" (a string containing 10 characters)

string s2=NULL; // string deinitialization

Print ("s2 = NULL; ",s2); // the result is an empty string

string s3="Ticket N"+12345; // the expression is cast to the string tyrg
Print ("s3 = \"Ticket N\"+12345",s3);

string strl="true";
string str2="0,255,0";
string str3="2009.06.01";
string str4="1.2345e2";
Print (bool (strl)) ;

Print (color (str2));

Print (datetime (str3));
Print (double (str4d)) ;

Typecasting of Simple Structure Types

Data of the simple structures type can be assighed to each other only if all
the members of both structures are of numeric types. In this case both
operands of the assignment operation (left and right) must be of the
structures type. The member-wise casting is not performed, a simple copying
is done. If the structures are of different sizes, the number of bytes of the
smaller size is copied. Thus the absence of union in MQL4 is compensated.

Examples:




struct strl
{
double d;
i
/ /===
struct str2
{
long 1L g
i
/ /===
struct str3
{
int low part;
int high part;
i
/ /===
struct str4
{
string s;

i 8

void OnStart ()
{
strl sl1;
str2 s2;
str3 s3;
strd s4;
/ /===
sl.d=MathArcsin(2.0); // get the invalid number -1. # IND
s2=sl;
printf("1. %f $I64X",sl1.d,s2.1);
//===
s3=s2;
printf ("2. high part of long %.8X low part of long %.8X",
s3.high part,s3.low part);

/ /===
s4.s="some constant string";
s3=s4;
printf ("3. Dbuffer len is %d constant string address is 0x%.8X",

s3.low part,s3.high part);
}

Another example illustrates the method of organizing a custom function for
receiving RGB (Red, Green, Blue) representation from the color type. Create
two structures of the same size but with different contents. For convenience,
let's add a function returning the RGB representation of a color as a string.



#property script show inputs

input color testColor=clrBlue;// set color for testing
//—--- structure for representing color as RGB

struct RGB

{

uchar blue; // blue component of color
uchar green; // green component of color
uchar red; // red component of color
uchar empty; // this byte is not used
string toString () ; // function for receiving a string
bi
//--- function for showing color as a string

string RGB::toString(void)
{
string out="("+(string)red+":"+(string)green+":"+(string)blue+")";
return out;
}
//-—- structure for storing of the built-in color type
struct builtColor
{

color c;

bi
J e === ====c==cc=cc=cc=cc=cc=cc=cc=co==c= +F
//| Script program start function
J e === ====c==cc=cc=cc=cc=cc=cc=cc=co==c= +F

void OnStart ()
{

//--- a variable for storing in RGB
RGB colorRGB;
//—-—-- variable for storing the color type

builtColor test;
test.c=testColor;

//--- casting two structures by copying contents
colorRGB=test;
Print ("color ", test.c,"=",colorRGB.toString())
[ ===

}

Typecasting of Base Class Pointers to Pointers of Derivative
Classes
Objects of the open generated class can also be viewed as objects of the

corresponding base class. This leads to some interesting consequences. For
example, despite the fact that objects of different classes, generated by a




single base class, may differ significantly from each other, we can create a
linked list (List) of them, as we view them as objects of the base type. But
the converse is not true: the base class objects are not automatically objects
of a derived class.

You can use the explicit casting to convert the base class pointers to the
pointers of a derived class. But you must be fully confident in the
admissibility of such a transformation, because otherwise a critical runtime
error will occur and the mql4 program will be stopped.

Dynamic typecasting using dynamic_cast operator

Dynamic typecasting is performed using dynamic_cast operator that can be
applied only to pointers to classes. Type validation is performed at runtime.
This means that the compiler does not check the data type applied for
typecasting when dynamic_cast operator is used. If a pointer is converted to a
data type which is not the actual type of an object, the result is NULL.

dynamic cast <type-id> ( expression )

The type-id parameter in angle brackets should point to a previously defined
class type. Unlike C++, expression operand type can be of any value except for
void.

Example:
class CBar { };

class CFoo : public CBar { };

volid OnStart ()
{

CBar bar;

//--- dynamic casting of *bar pointer type to *foo pointer is allowed
CFoo *foo = dynamic cast<CFoo *>(&bar); // no critical error
Print (foo) ; // foo=NULL

//--- an attempt to explicitly cast a Bar type object reference to a Foo| t
foo=(CFoo *)é&bar; // critical runtime error
Print (foo) ; // this string is not executed
}

See also

Data Types



QO
Void Type and NULL Constant

Syntactically the void type is a fundamental type along with types of char,
uchar, bool, short, ushort, int, uint, color, long, ulong, datetime, float, double
and string. This type is used either to indicate that the function does not
return any value, or as a function parameter it denotes the absence of
parameters.

The predefined constant variable NULL is of the void type. It can be assigned
to variables of any other fundamental types without conversion. The
comparison of fundamental type variables with the NULL value is allowed.

Example:

//--- If the string is not initialized, then assign our predefined value| t

Also NULL can be compared to pointers to objects created with the new
operator.
See also

Variables, Functions
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Object Pointers

In MQL4, there is a possibility to dynamically create objects of complex type.
This is done by the new operator, which returns a descriptor of the created
object. Descriptor is 8 bytes large. Syntactically, object descriptors in MQL4
are similar to pointers in C++.

Examples:

MyObject* hobject= new MyObject ()

In contrast to C++, the hobject variable from example above is not a pointer
to memory, but rather an object descriptor. Furthermore, in MQL5 all objects

in function parameters must be passed by reference. Below are examples of
passing objects as function parameters:

class Foo {

public:

string m name;

int m id;

static int s_counter;

//--- constructors and desctructors
Foo (void) {Setup ("noname") ; };
Foo (string name) {Setup (name) ; };
~Foo (void) {};

//-—-- initializes object of type Foo

void Setup (string name)

{
m_name=name;
S _counter++;
m_id=s counter;
}

bi

int Foo::s counter=0;

J e === ====c==cc=cc=cc=cc=cc=cc=cc=co==c= +F
//| Script program start function
J e === ====c==cc=cc=cc=cc=cc=cc=cc=co==c= +F

void OnStart ()
{

//—--- declare an object as variable with its automatic creation
Foo fool;

//—--- variant of passing an object by reference
PrintObject (fool) ;

//—--- declare a pointer to an object and create it using the 'new' operaltc



Foo *foo2=new Foo ("foo2");
//—--- variant of passing a pointer to an object by reference
PrintObject (foo2); // pointer to an object is converted automatically| k

//--- declare an array of objects of type Foo
Foo foo objects[5];

//--- variant of passing an array of objects
PrintObjectsArray (foo objects); // separate function for passing an arr

//—--- declare an array of pointers to objects of type Foo
Foo *foo pointers([5];
for (int 1i=0;1<5;1i++)
{
foo pointers[i]=new Foo("foo pointer");
}
//--- variant of passing an array of pointers
PrintPointersArray(foo pointers); // separate function for passing an| s

//--—- it is obligatory to delete objects created as pointers before termir
delete (foo2) ;
//--- delete array of pointers

int size=ArraySize (foo pointers);
for (int i=0;1i<5;i++)
delete (foo pointers[i]);

/ /===
}
i +F
//| Objects are always passed by reference
i +F

void PrintObject (Foo &object)
{

Print ( FUNCTION ,": ",object.m id," Object name=",object.m name);

}
i +F
//| Passing an array of objects
i +F

void PrintObjectsArray (Foo &objects|[])
{
int size=ArraySize (objects);
for(int 1i=0;i<size;i++)
{
PrintObject (objects[i]) ;



void PrintPointersArray (Foo* &objects([])
{
int size=ArraySize (objects);
for (int i=0;i<size;i++)
{
PrintObject (ocbjects[i]) ;

See also

Variables, Initialization of Variables, Visibility Scope and Lifetime of
Variables, Creating and Deleting Objects
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References: Modifier & and Keyword this

Passing Parameters by Reference

In MQL4 parameters of simple types can be passed both by value and by
reference, while parameters of compound types are always passed by
reference. To inform the compiler that a parameter must be passed by
reference, the ampersand character & is added before the parameter name.

Passing a parameter by reference means passing the address of the variable,
that's why all changes in the parameter that is passed by reference will be
immediately reflected in the source variable. Using parameter passing by
reference, you can implement return of several results of a function at the
same time. In order to prevent changing of a parameter passed by reference,
use the const modifier.

Thus, if the input parameter of a function is an array, a structure or class
object, symbol ‘&’ is placed in the function header after the variable type and
before its name.

Example

class CDemoClass {

private:
double m arrayl[];

public:
void setArray (double &arrayl[]):

void CDemoClass::setArray(double &arrayl[])

{

if (ArraySize (array) >0)

{

ArrayResize (m array,ArraySize (array));
ArrayCopy(m array, array);

}
}

In the above example class CDemoClass is declared, which contains the
private member - array m_array[] of double type. Function setArray() is
declared, to which array[] is passed by reference. If the function header
doesn’t contain the indication about passing by reference, i.e. doesn't contain



the ampersand character, an error message will be generated at the attempt
to compile such a code.

Despite the fact that the array is passed by reference, we can't assign one
array to another. We need to perform the element-wise copying of contents of
the source array to the recipient array. The presence of & in the function
description is the obligatory condition for arrays and structures when passed
as the function parameter.

Keyword this

A variable of class type (object) can be passed both by reference and by
pointer. As well as reference, the pointer allows having access to an object.
After the object pointer is declared, the new operator should be applied to it
to create and initialize it.

The reserved word this is intended for obtaining the reference of the object
to itself, which is available inside class or structure methods. this always
references to the object, in the method of which it is used, and the
expression GetPointer(this) gives the pointer of the object, whose member is
the function, in which call of GetPointer() is performed. In MQL4 functions
can't return objects, but they can return the object pointer.

Thus, if we need a function to return an object, we can return the pointer of
this object in the form of GetPointer(this). Let's add function getDemoClass()
that returns pointer of the object of this class, into the description of
CDemoClass.



class CDemoClass

{

private:

double m arrayl[];
public:

void setArray (double &arrayl[]):;

CDemoClass *getDemoClass () ;

i
J e === ======================================== +F
//1 filling the array |
J e === ======================================== +F

void CDemoClass::setArray (double &arrayl[])
{
if (ArraySize (array) >0)
{
ArrayResize (m array,ArraySize (array));
ArrayCopy (m array,array);

J e === ======================================== +F
//| returns its own pointer
J e === ======================================== +F

CDemoClass *CDemoClass::getDemoClass (void)

{
return (GetPointer (this)) ;

}

Structures don't have pointers, operators new and delete can't be applied to
them, GetPointer(this) can't be used.
See also

Object Pointers, Creating and Deleting Objects, Visibility Scope and Lifetime
of Variables
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Operations and Expressions

Some characters and character sequences are of a special importance. These
are so-called operation symbols, for example:

+ - * / % Symbols of arithmetic operations && || Symbols of lo
= += *= Characters assignment operators

Operation symbols are used in expressions and have sense when appropriate
operands are given to them. Punctuation marks are emphasized, as well.
These are parentheses, braces, comma, colon, and semicolon.

Operation symbols, punctuation marks, and spaces are used to separate
language elements from each other.

This section contains the description of the following topics:

- Expressions

- Arithmetic Operations

- Assignment Operations

- Operations of Relation

- Boolean Operations

- Bitwise Operations

- Other Operations

- Priorities and Operations Order
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Expressions

An expression consists of one or more operands and operation symbols. An
expression can be written in several lines.

Examples:
a++; b = 10; // several expressions are located in one line //--+
x = (y * /

(w + 2) + 127;

An expression that ends with a semicolon (;) is an operator.

See also
Precedence Rules
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Arithmetic Operations
Arithmetic operations include additive and multiplicative operations:

Sum of variables i =73 + 2; Difference of variables
Changing the sign X = - X;

Product of wvariables z = 3 * x;

Division quotient i=73/ 5;

Remainder of division minutes = time % 60;

Adding 1 to the wvariable value i++;

Adding 1 to the wvariable value ++1i;

Subtracting 1 from the variable value k=—--;

Subtracting 1 from the variable value ==l%p

Increment and decrement operations are applied only to variables, they can't
be applied to constants. The prefix increment (++i) and decrement (--k) are
applied to the variable right before this variable is used in an expression.

Post-increment (i++) and post-decrement (k--) are applied to the variable right
after this variable is used in an expression.

Important Notice

int i=5;
int k = i++ + ++1i;

Computational problems may occur while moving the above expression from
one programming environment to another one (for example, from Borland C++
to MQL4). In general, the order of computations depends on the compiler
implementation. In practice, there are two ways to implement the post-
decrement (post-increment):

1.The post-decrement (post-increment) is applied to the variable after
calculating the whole expression.

2.The post-decrement (post-increment) is applied to the variable
immediately at the operation.

Currently the first way of post-decrement (post-increment) calculation is
implemented in MQL4. But even knowing this peculiarity, it is not
recommended to experiment with its use.

Examples:

int a=3;
at+; // valid expression
int b=(at++)*3; // invalid expression



See also
Precedence Rules
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Assignment Operations

The value of the expression that includes the given operation is the value of
the left operand after assignment:

Assigning the value of x to the y wvariable \%

The following operations unite arithmetic or bitwise operations with operation
of assignment:

Adding x to the y variable y 4
Multiplying the y variable by x y *
Dividing the y variable by x y /
Reminder of division of the y wvariable by x y 2
Shift of the binary representation of y to the right by x bits y >>
Shift of the binary representation of y to the left by x bits y <<
AND bitwise operation of binary representations of y and x y &
OR bitwise operation of binary representations of y and x y o
Excluding OR bitwise operation of binary representations of y and x y 7

Bitwise operations can be applied to integers only. When performing the
operation of the logical shift of the y representation to the right/left by x
bits, the 5 smallest binary digits of the x value are used, the highest ones are
dropped, i.e. the shift is made to 0-31 bits.

By %= operation (y value by module of x), the result sign is equal to the sign
of divided number.

The assignment operator can be used several times in an expression . In this
case the processing of the expression is performed from left to right:

y=x=3;

First, the variable x will be assigned the value 3, then the y variable will be
assigned the value of x, i.e. also 3.

See also
Precedence Rules
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Operations of Relation

Boolean FALSE is represented with an integer zero value, while the boolean
TRUE is represented by any non-zero value.

The value of expressions containing operations of relation or logical
operations is FALSE (0) or TRUE (1).

True if a 1s equal to b a == b; True 1f a is not equa
True 1if a 1s less than b a < b;
True 1if a 1s greater than b a > b;
True if a is less than or equal to b a <= b;
True if a is greater than or equal to b a >= b;

The equality of two real numbers can't be compared. In most cases, two
seemingly identical numbers can be unequal because of different values in
the 15th decimal place. In order to correctly compare two real numbers,
compare the normalized difference of these numbers with zero.

Example:

bool CompareDoubles (double numberl,double number?)
{
if (NormalizeDouble (numberl-number?2,8)==0) return(true);
else return(false);
}
void OnStart ()
{
double first=0.3;
double second=3.0;
double third=second-2.7;
if (first!=third)
{
if (CompareDoubles (first, third))
printf ("%.16f and %.16f are equal", first,third);
}

}
// Result: 0.3000000000000000 0.2999999999999998 are equal

See also
Precedence Rules
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Boolean Operations
Logical Negation NOT (!)

Operand of the logical negation (!) must be of arithmetic type. The result is
TRUE (1), if the operand value is FALSE (0); and it is equal to FALSE (0), if the
operand differs from FALSE (0).

if('a) Print("not 'a'");

Logical Operation OR (| |)

Logical OR operation (| |) of x and y values. The expression value is TRUE (1),
if x or y value is true (not null). Otherwise - FALSE (0).

1f(x<0 || x>=max bars) Print ("out of range");

Logical Operation AND (&&)

Logical operation AND (&&) of x and y values. The expression value is TRUE
(1), if the values of x and y are true (not null). Otherwise - FALSE (0).

Brief Estimate of Boolean Operations

The scheme of the so called "brief estimate” is applied to boolean operations,
i.e. the calculation of the expression is terminated when the result of the
expression can be precisely estimated.



void OnStart ()
{

//--- the first example of the brief estimate
if (func false() && func true())

{

Print ("Operation &&: You will never see this expression");

}

else
{
Print ("Operation &&: Result of the first expression is false, so t
}
//—-—-- the second example of the brief estimate
if (!func false() || !func true())
{
Print ("Operation |]|: Result of the first expression is true, so th
}
else
{
Print ("Operation |]|: You will never see this expression");
}
}
J e === ====c==cc=cc=cc=cc=cc=cc=cc=co==c= +F
// | the function always returns false
J e === ====c==cc=cc=cc=cc=cc=cc=cc=co==c= +F

bool func false()

{
Print ("Function func false()");
return (false) ;

J e === ====c==cc=cc=cc=cc=cc=cc=cc=co==c= +F
//| the function always returns true
J e === ====c==cc=cc=cc=cc=cc=cc=cc=co==c= +F

bool func true ()
{
Print ("Function func true()");
return (true) ;

}

he

See also
Precedence Rules
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Bitwise Operations

Complement to One

Complement of the variable value up to one. The value of the expression
contains 1 in all digits where the variable value contains 0, and 0 in all digits
where the variable contains 1.

b = ~n;
Example:
char a='a',b; b=~a;
Print("a = ",a, " b = ",b);
// The result will be:
// a = 97 b = -98
Right Shift

The binary representation of x is shifted to the right by y digits. If the value
to shift is of the unsigned type, the logical right shift is made, i.e. the freed
left-side bits will be filled with zeroes.

If the value to shift is of a sigh type, the arithmetic right shift is made, i.e.
the freed left-side digits will be filled with the value of a sign bit (if the
number is positive, the value of the sign bit is 0; if the number is negative,
the value of the sign bit is 1).

X = X >> vy

Example:

char a='a',b='b"';

Print ("Before: a=",a, " b =",b);
//--- shift to the right

b=a>>1;

Print ("After: a=",a, " b =",b);
// The result will be:
// Before: a = 97 b = 98
// After: a = 97 b = 48
Left Shift

The binary representation of x is shifted to the left by y digits, the freed
right-side digits are filled with zeros.

X = x <L y;



Example:

char a='a',b='b"';

Print ("Before: a=",a, " b =",b);
//--- shift to the left

b=a<<1;

Print ("After: a=",a, " b =",b);

// The result will be:
// Before: a 97 b
// After: a 97 b

98
-62

It is not recommended to shift by the nhumber of bits larger or equal to the
length of the variable shifted, because the result of such an operation is
undefined.

Bitwise AND Operation

The bitwise AND operation of binary-coded x and y representations. The value
of the expression contains a 1 (TRUE) in all digits where both x and y contain
non-zero, and it contains 0 (FALSE) in all other digits.

b = ((x &y) I=0);

Example:

char a='a',b='b"';
//—-—-- AND operation
char c=aé&b;
Print("a = ",a," b = ",b);
Print("a & b = ",c);
// The result will be:
// a = 97 b = 98
// a & b = 96

Bitwise OR Operation

The bitwise OR operation of binary representations of x and y. The value of
the expression contains 1 in all digits where x or y does not contain 0, and it
contains 0 in all other digits.

b=x1 vy;

Example:



char a='a',b='b"';
//—-—-- OR operation
char c=alb;
Print("a = ",a," b = ",Db);
Print("a | b = ",c);
// The result will be:
// a = 97 b = 98
// a | b= 99

Bitwise Exclusive Operation OR

The bitwise exclusive OR (eXclusive OR) operation of binary representations of
x and y. The value of the expression contains a 1 in all digits where x and y
have different binary values, and it contains 0 in all other digits.

b =x"vy;

Example:

char a='a', b='b';

//--- Excluding OR operation
char c=a’b;
Print("a = ",a," b = ",b);
Print("a ~ b = ",c);

// The result will be:

// a = 97 b = 98

// a ® b =3

Bitwise operations are performed with integers only.

See also
Precedence Rules
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Other operations
Indexing ([])

When addressing the i-th element of the array, the expression value is the
value of a variable with the serial number i.

Example:

array[i] = 3; // Assign the value of 3 to i-th element of the array.

Only an integer can be index of an array. Four-dimensional and below arrays
are allowed. Each dimension is indexed from 0 to dimension size-1. In
particular case, for a one-dimensional array consisting of 50 elements, the
reference to the first element will look like array [0], that to the last element
will be array [49].

When addressing beyond the array, the executing subsystem will generate a
critical error, and the program will be stopped.

Calling Function with x1, x2 ,..., xn Arguments

Each argument can represent a constant, variable, or expression of the
corresponding type. The arguments passed are separated by commas and must
be inside of parentheses, the opening parenthesis must follow the name of
the called function.

The expression value is the value returned by the function. If the return
value is of void type, such function call cannot be placed to the right in the
assignment operation. Please make sure that the expressions x1,..., xn are
executed exactly in this order.

Example:

int 1length=1000000; string a="a",b="b",c;
//—---Other Operations
int start=GetTickCount (), stop;
long 1i;
for (1i=0;i<length;i++)
{
c=a+tb;
}
stop=GetTickCount () ;
Print ("time for 'c = a + b' = ", (stop-start)," milliseconds, i = ",1)/;

Comma Operation (, )



Expressions separated by commas are executed from left to right. All side
effects of the left expression calculation can appear before the right
expression is calculated. The result type and value coincide with those of the
right expression. The list of parameters to be passed (see above) can be
considered as an example.

Example:

for (i=0,3=99; i<100; i++,j--) Print(arrayl[i]l[3j]):;

Dot Operator ( . )

For the direct access to the public members of structures and classes the dot
operation is used. Syntax:

Variable name of structure type.Member name

Example:

struct SessionTime

{

string sessionName;

int startHour;
int startMinutes;
int endHour;

int endMinutes;

} sty

st.sessionName="Asian";
st.startHour=0;
st.startMinutes=0;
st.endHour=9;
st.endMinutes=0;

Scope Resolution Operation ( ::)

Each function in a mql4 program has its own execution scope. For example,
the Print() system function is performed in a global scope. Imported functions
are called in the scope of the corresponding import. Method functions of
classes have the scope of the corresponding class. The syntax of the scope
resolution operation is as follows:

[Scope name]::Function name (parameters)

If there is no scope name, this is the explicit direction to use the global
scope. If there is no scope resolution operation, the function is sought in the
nearest scope. If there is no function in the local scope, the search is
conducted in the global scope.



The scope resolution operation is also used to define function-class member.

type Class name::Function name (parameters description)

{
// function body
}

Use of several functions of the same name from different execution contexts
in a program may cause ambiguity. The priority order of function calls without
explicit scope specification is the following:

1.Class methods. If no function with the specified name is set in the class,
move to the next level.

2.MQL4 functions. If the language does not have such a function, move to the
next level.

3.User defined global functions. If no function with the specified name is
found, move to the next level.

4.lmported functions. If no function with the specified name is found, the
compiler returns an error.

To avoid the ambiguity of function calls, always explicitly specify the function
scope using the scope resolution operation.

Example:



#property script show inputs
#import "kernel32.d11"

int GetLastError (void) ;
#import

class CCheckContext
{

int m id;
public:
CCheckContext () { m id=1234; }
protected:
int GetLastError() { return(m id); }

bi
class CCheckContext2 : public CCheckContext
{

int m id2;
public:
CCheckContext2 () { m i1d2=5678; }
void Print () ;
protected:
int GetLastError() { return(m id2); }

J 8
volid CCheckContext2::Print ()
{

::Print ("Terminal GetLastError", ::GetLastError());

::Print ("kernel32 GetLastError", kernel32::GetLastError()):;

::Print ("parent GetLastError",CCheckContext::GetLastError()):;

::Print ("our GetlLastError",GetLastError()):;

}

/[y +
//| Script program start function
J e === ======================================== +F

void OnStart ()

{

//---
CCheckContext2 test;
test.Print () ;

Operation of Obtaining Data Type Size or Size of Any Data
Type Object ( sizeof )

Using the sizeof operation, the memory size corresponding to an identifier or
type can be defined. The sizeof operation is of the following format:
Example:



sizeof (expression)

Any identifier, or type name enclosed in brackets can be used as an
expression. Note that the void type name can't be used, and the identifier
cannot belong to the field of bits, or be a function name.

If the expression is the name of a static array (i.e. the first dimension is
given), then the result is the size of the whole array (i.e. the product of the
number of elements and the length of the type). If the expression is the name
of a dynamic array (the first dimension is not specified), the result will be the
size of the object of the dynamic array.

When sizeof is applied to the name of structure or class type, or to the
identifier of the structure or class type, the result is the actual size of the
structure or class.

Example:

struct myStruct

{
char h;
int b;
double £f;
} str;
Print ("sizeof (str) = ",sizeof (str));
Print ("sizeof (myStruct) = ",sizeof (myStruct));

The size is calculated at the compilation stage.

See also
Precedence Rules
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Precedence Rules

Each group of operations in the table has the same priority. The higher the
priority of operations is, the higher it is position of the group in the table. The
precedence rules determine the grouping of operations and operands.

Attention: Precedence of operations in the MQL4 language corresponds to the
priority adopted in C++.

Operation Desciption Execution Order
0 Function Call From left to right
[ Referencing to an array element

Referencing to a structure element

! Logical negation Right to left
~ Bitwise negation (complement)
Sign changing

++ Increment by one

-- Decrement by one

(type) Typecasting

sizeof Determining size in bytes

* Multiplication From left to right

/ Division

% Module division

+ Addition From left to right
Subtraction

<< Left shift From left to right

>> Right shift

< Less than From left to right

<= Less than or equal

> Greater than

>= Greater than or equal

== Equal From left to right

I= Not equal

& Bitwise AND operation From left to right

" Bitwise exclusive OR From left to right

| Bitwise OR operation From left to right

&& Logical AND operation From left to right

| Logical OR operation From left to right



Conditional Operator

Assighment

Multiplication with assignment
Division with assignment
Module with assignment
Addition with assignment
Subtraction with assighment
Left shift with assighment
Right shift with assignment
Bitwise AND with assignment
Exclusive OR with assighment
Bitwise OR with assignment

Comma

Right to left
Right to left

From left to right

To change the operation execution order, parenthesis that are of higher
priority are used.

Precedence Rules for the old version of MQL4
The precedence rules for the old version of MQL4 language are presented

below.

Each group of operations in the table has the same priority. The higher is the
priority, the higher is the position of the group in the table. The precedence
rules determine the grouping of operations and operands.

Operation

Description

Function call

Referencing to an array element

Logical negation

Sign changing operation
Increment

Decrement

Bitwise negation (complement)

Bitwise operation AND

Bitwise operation OR

Bitwise operation exclusive OR
Left shift

Right shift

Multiplication
Division
Module division

Execution Order

From left to right

From right to left

From left to right

From left to right



+ Addition From left to right
- Subtraction

< Less than From left to right
<= Less than or equal

> Greater than

>= Greater than or equal

== Equal

I= Not equal

| Logical OR From left to right
&& Logical AND From left to right
= Assignment From right to left
+= Assignment addition

-= Assignment subtraction
= Assignment multiplication
= Assignment division

%= Assignment module

>>= Assignment right shift

<<= Assignment left shift

&= Assignment bitwise AND

|= Assignment bitwise OR

N= Assignment exclusive OR

, Comma From left to right

Parentheses that have higher priority are applied to change the execution
order of the operations.

Attention: Priority of performing operations in old MQL4 differs to some
extent from that conventional in the C language.



Operators

Q@

Language operators describe some algorithmic operations that must be
executed to accomplish a task. The program body is a sequence of such
operators. Operators following one by one are separated by semicolons.

Operator

Compound
operator {3}

Expression
operator (;)

return operator

if-else conditional
operator

?: conditional
operator

switch selection
operator

while loop
operator
for loop operator

do-while loop
operator

break operator
continue operator
new operator

delete operator

Description

One or more operators of any type, enclosed in curly braces {}

Any expression that ends with a semicolon (;)

Terminates the current function and returns control to the calling
program

Is used when it's necessary to make a choice

A simple analog of the if-else conditional operator

Passes control to the operator, which corresponds to the
expression value

Performs an operator until the expression checked becomes false.
The expression is checked before each iteration

Performs an operator until the expression checked becomes false.
The expression is checked before each iteration

Performs an operator until the expression checked becomes false.
The end condition is checked, after each loop. The loop body is
always executed at least once.

Terminates the execution of the nearest attached external
operator switch, while, do-while or for

Passes control to the beginning of the nearest external loop
operator while, do-while or for

Creates an object of the appropriate size and returns a descriptor
of the created object.

Deletes the object created by the new operator

One operator can occupy one or more lines. Two or more operators can be
located in the same line. Operators that control over the execution order (if,
if-else, switch, while and for), can be nested into each other.



Example:

if (Month() == 12) if(Day() == 31) Print ("Happy New Year!");

See also

Initialization of Variables, Visibility Scope and Lifetime of Variables,
Creating and Deleting Objects
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Compound Operator

A compound operator (a block) consists of one or more operators of any type,
enclosed in braces {}. The closing brace must not be followed by a semicolon

(;)-

Example:

if (x==0) {
Print ("invalid position x = ",x);
return;
}

See also

Initialization of Variables, Visibility Scope and Lifetime of Variables,
Creating and Deleting Objects
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Expression Operator

Any expression followed by a semicolon (;) is the operator. Here are some
examples of expression operators.

Assignment Operator
|ldentifier = expression;

x=3; y=x=3;
bool equal=(x==y);

Assignment operator can be used many times in an expression. In this case,
the expression is processed from left to right:

Function Calling Operator
Function_name (argument1,..., argumentN);

FileClose (file) ;

Empty Operator
Consists only of a semicolon (;) and is used to denote an empty body of a
control operator.

See also
Initialization of Variables, Visibility Scope and Lifetime of Variables,
Creating and Deleting Objects
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Return Operator

The return operator terminates the current function execution and returns
control to the calling program. The expression calculation result is returned to
the calling function. The expression can contain an assighment operator.

Example:

int CalcSum(int x, int vy) {
return (x+y) ;

}

In functions with the void return type, the return operator without expression
must be used:

void SomeFunction ()

{
Print ("Hello!");
return; // this operator can be removed

}

The right brace of the function means implicit execution of the return
operator without expression.

What can be returned: simple types, simple structures, object pointers. With
the return operator you can't return any arrays, class objects, variables of
compound structure type.

See also
Initialization of Variables, Visibility Scope and Lifetime of Variables,
Creating and Deleting Objects
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If-Else Conditional Operator

The IF - ELSE operator is used when a choice must be made. Formally, the
syntax is as follows:

if (expression) operatorl
else
operator?2

If the expression is true, operator1 is executed and control is given to the
operator that follows operator2 (operator2 is not executed). If the expression
is false, operator2 is executed.

The else part of the if operator can be omitted. Thus, a divergence may
appear in nested if operators with omitted else part. In this case, else
addresses to the nearest previous if operator in the same block that has no
else part.

Examples:
//—-—-— The else part refers to the second if operator:
if (x>1)
if(y==2) z=5;
else z=6;
//--— The else part refers to the first if operator:
if(x>1)
{
if(y==2) z=5;
}
else z=6;
//--- Nested operators
if(x=='a'")
{
y=1;

}

else 1if(x=='b"'")

else if(x=='c"')
{
y=4;
}
else Print ("ERROR") ;



See also

Initialization of Variables, Visibility Scope and Lifetime of Variables,
Creating and Deleting Objects
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Ternary Operator ?:
The general form of the ternary operator is as follows:

expressionl ? expression? : expression3

For the first operand - "expression1” - any expression that results in a bool
type value can be used. If the result is true, then the operator set by the
second operand, i.e. "expression2” is executed.

If the first operand is false, the third operand - "expression3" is performed.
The second and third operands, i.e. "expression2” and "expression3” should
return values of one type and should not be of void type. The result of the
conditional operator execution is the result of expression2 or result of the
expression3, depending on the result of expression1.

//—--- normalize difference between open and close prices for a day range|d

This entry is equivalent to the following:

double true range;
if (High==Low) true range=0; // 1f High and Low are equal
else true range=(Close-Open)/ (High-Low); // if the range is not null

Operator Use Restrictions

Based on the value of "expression1”, the operator must return one of the two
values - either "expression2” or “expression3”. There are several limitations to
these expressions:

1.Do not mix user-defined type with simple type or enumeration. NULL can be
used for the pointer.
2.1f types of values are simple, the operator will be of the maximum type (see

Type casting).

3.If one of the values is an enumeration and the second one is of a humeric
type, the enumeration is replaced by int and the second rule is applied.

4.1f both values are enumerations, their types must be identical, and the
operator will be of type enumeration.

Restrictions for the user-defined types (classes or structures):

a)Types must be identical or one should be derived from the other one.

b)If types are not identical (inheritance), then the child is implicitly cast to
the parent, i.e. the operator will be of the parent type.




c)Do not mix object and pointer both expressions must be either objects or
pointers. NULL can be used for the pointer.

Note

Be careful when using the conditional operator as an argument of an

overloaded function, because the type of the result of a conditional operator
is defined at the time of program compilation. And this type is determined as
the larger of the types "expression2” and "expression3”.

Example:

void func (double d)
void func(string s)

bool
double ExpressionZ2=M PI;

Expressionl=true;

{ Print ("double argument:
{ Print ("string argument:

string Expression3="3.1415926";

void OnStart ()

// Result:
// double
// string
// string
// string
See also

func (Expression?2) ;
func (Expression3) ;

argument:
argument:
argument:
argument:

w w W W

func (Expressionl?Expression2:Expression3) ;
func (!Expressionl?Expression?2:Expression3);

.141592653589793
.1415926

.141592653589793
.1415926

// warning on implicit cas
// warning on implicit cas

Initialization of Variables, Visibility Scope and Lifetime of Variables,

Creating and Deleting Objects
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Switch Operator

Compares the expression value with constants in all the case variants and
passes control to the operator that corresponds to the expression value. Each
variant of case can be marked with an integer constant, a literal constant or a
constant expression. The constant expression can't contain variables or
function calls. Expression of the switch operator must be of integer type.

switch (expression) {
case constant: operators
case constant: operators

default: operators

}

Operators marked by the default label are executed if none of the constants
in case operators is equal to the expression value. The default variant should
not be necessarily declared and should not be necessarily the last one. If none
of the constants corresponds to the expression value and the default variant is
not available, no actions are executed.

The case keyword with a constant are just labels, and if operators are
executed for some case variant, the program will further execute the
operators of all subsequent variants until the break operator occurs. It allows
to bind a sequence of operators with several variants.

A constant expression is calculated during compilation. No two constants in
one switch operator can have the same value.

Examples:



//-—-- First example
switch (x)
{
case 'A':
Print ("CASE A");
break;
case 'B':
case 'C':
Print ("CASE B or C");
break;
default:
Print ("NOT A, B or C");
break;

//--- Second example
string res="";
int i=0;
switch (i)

{

case 1:
res=1i;break;
default:
res="default";break;
case 2:

res=1i;break;
case 3:
res=1i;break;
}
Print (res) ;
/*
Result
default
*/

See also

Initialization of Variables, Visibility Scope and Lifetime of Variables,
Creating and Deleting Objects
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While Loop Operator

The while operator consists of a checked expression and the operator, which
must be fulfilled:

while (expression) operator;

If the expression is true, the operator is executed until the expression
becomes false. If the expression is false, the control is passed to the next
operator. The expression value is defined before the operator is executed.
Therefore, if the expression is false from the very beginning, the operator
will not be executed at all.

Note

If it is expected that a large number of iterations will be handled in a loop, it
is advisable that you check the fact of forced program termination using the

IsStopped() function.

Example:

while (k<n && !IsStopped())

See also

Initialization of Variables, Visibility Scope and Lifetime of Variables,
Creating and Deleting Objects




@
For Loop Operator
The for operator consists of three expressions and an executable operator:

for (expressionl; expressionZ; expression3) operator;

Expression1 describes the loop initialization. Expression2 checks the
conditions of the loop termination. If it is true, the loop body for is executed.
The loop repeats expression2 until it becomes false. If it is false, the loop is
terminated, and control is given to the next operator. Expression3 is
calculated after each iteration.

The for operator is equivalent to the following succession of operators:

expressionl;
while (expression?2)

{
operator;
expression3;

i 8

Any of the three or all three expressions can be absent in the for operator,
but the semicolons (;) that separate them must not be omitted. If expression2
is omitted, it is considered constantly true. The for(;;) operator is a
continuous loop, equivalent to the while(1) operator. Each expression 1 or 3
can consist of several expressions combined by a comma operator ','.

Note

If it is expected that a large number of iterations will be handled in a loop, it
is advisable that you check the fact of forced program termination using the

IsStopped() function.

Examples:



for(x=1;x<=7000; x++)
{
if (IsStopped())
break;
Print (MathPower (x,2));
}
//—-—-- Another example
for (; !IsStopped() ;)
{
Print (MathPower (x,2));
X++;
if (x>10) break;
}
//—-—-—- Third example

for (i=0,j=n-1;i<n && !IsStopped();i++,3--) alil=aljl;
See also

Initialization of Variables, Visibility Scope and Lifetime of Variables,
Creating and Deleting Objects
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Loop Operator do while

The for and while loops check the termination at the beginning, not at the
end of a loop. The third loop operator do - while checks the condition of
termination at the end, after each loop iteration. The loop body is always
executed at least once.

do operator;
while (expression) ;

First the operator is executed, then the expression is calculated. If it is true,
then the operator is executed again, and so on. If the expression becomes
false, the loop terminates.

Note

If it is expected that a large number of iterations will be handled in a loop, it
is advisable that you check the fact of forced program termination using the

IsStopped() function.

Example:

//--- Calculate the Fibonacci series

int counterFibonacci=15;

int 1i=0, first=0, second=1;

int currentFibonacciNumber;

do
{
currentFibonacciNumber=first+second;
Print ("1 = ",1," currentFibonacciNumber = ",currentFibonacciNumbelr)
first=second;
second=currentFibonacciNumber;
i++; // without this operator an infinite loop will appear!

}
while (i<counterFibonacci && !IsStopped()):;
See also

Initialization of Variables, Visibility Scope and Lifetime of Variables,
Creating and Deleting Objects
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Break Operator

The break operator terminates the execution of the nearest nested outward
switch, while, do-while or for operator. The control is passed to the operator
that follows the terminated one. One of the purposes of this operator is to
finish the looping execution when a certain value is assigned to a variable.

Example:

//-—- searching for the first zero element for (i=0;i<array size;i++)
if(array[i]==0)
break;

See also
Initialization of Variables, Visibility Scope and Lifetime of Variables,
Creating and Deleting Objects
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Continue Operator

The continue operator passes control to the beginning of the nearest outward
loop while, do-while or for operator, the next iteration being called. The
purpose of this operator is opposite to that of break operator.

Example:

//—-—-—- Sum of all nonzero elements int func(int arrayl[])
{
int array size=ArraySize (array);
int sum=0;
for (int 1i=0;i<array size; i++)
{
if(a[i]==0) continue;
sum+=al[i];
}

return (sum) ;

}

See also

Initialization of Variables, Visibility Scope and Lifetime of Variables,
Creating and Deleting Objects
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Object Create Operator new

The new operator automatically creates an object of a corresponding size,
calls the object constructor and returns a descriptor of created object. In case
of failure, the operator returns a null descriptor that can be compared with
the NULL constant.

The new operator can be applied only to class objects. It can't be applied to
structures.

The operator shall not be used to create arrays of objects. To do this, use the
ArrayResize() function.

Example:
R e et +//1
J e === ======================================== +F

void CTetrisField: :NewShape ()
{
m_ypos=HORZ BORDER;
//—--- randomly create one of the 7 possible shapes
int nshape=rand()%7;
switch (nshape)
{

case 0: m shape=new CTetrisShapel; break;

0
case 1: m shape=new CTetrisShape2; break;
case 2: m shape=new CTetrisShape3; break;
case 3: m shape=new CTetrisShaped4; break;
case 4: m shape=new CTetrisShapeb5; break;
case 5: m shape=new CTetrisShape6; break;
case 6
}
//—-—-- draw
1f (m shape!=NULL)
{
//--- pre-settings
m_shape.SetRightBorder (WIDTH IN PIXELS+VERT BORDER) ;
m shape.SetYPos (m ypos) ;
m_ shape.SetXPos (VERT BORDER+SHAPE SIZE*8) ;
//—-—-- draw
m_shape.Draw () ;
}
/===

}

: m shape=new CTetrisShape7; break;

It should be noted that object descriptor is not a pointer to memory address.



An object created with the new operator must be explicitly removed using
the delete operator.
See also

Initialization of Variables, Visibility Scope and Lifetime of Variables,
Creating and Deleting Objects
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Object Delete Operator delete

The delete operator deletes an object created by the new operator, calls the
corresponding class destructor and frees up memory occupied by the object. A
real descriptor of an existing object is used as an operand. After the delete
operation is executed, the object descriptor becomes invalid.

Example:
//--- delete figure delete m shape;
m_ shape=NULL;
//--- create a new figure
NewShape () ;
See also

Initialization of Variables, Visibility Scope and Lifetime of Variables,
Creating and Deleting Objects
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Functions

Every task can be divided into subtasks, each of which can either be directly
represented in the form of a code, or divided into smaller sub-tasks. This
method is called stepwise refinement. Functions are used for writing the code
of sub-tasks to be solved. The code that describes what a function does is
called function definition:

function header  {
instructions

}

All that is before the first brace is the header of the function definition, and
what is between braces is the body of the function definition. The function
header includes a description of the return value type, name (identifier) and
formal parameters. The number of parameters passed to the function is
limited and cannot exceed 64.

The function can be called from other parts of the program as many times as
necessary. In fact, the return type, function identifier and parameter types
constitute the function prototype.

Function prototype is the function declaration, but not its definition. Due to
the explicit declaration of the return type and a list of argument types, the
strict type checking and implicit typecasting are possible during function
calls. Very often function declarations are used in classes to improve the code
readability.

The function definition must exactly match its declaration. Each declared
function must be defined.

Example:

double // return value type
linfunc (double a, double b) // function name and parameter list

{
// composite operator
return (a + b); // return value

}

The return operator can return the value of an expression located in this
operator. If necessary, the expression value is converted to the function result
type. What can be returned: simple types, simple structures, object pointers.
With the return operator you can't return any arrays, class objects, variables




of compound structure type.

A function that returns no value should be described as that of void type.
Example:

void errmesg(string s)

{
Print ("error: "+s);

}

Parameters passed to the function can have default values, which are defined
by constants of that type.

Example:

int somefunc (double a,
double d=0.0001,
int n=5,
bool b=true,
string s="passed string")
{
Print ("Required parameter a = ",a);
Print ("Pass the following parameters: d = ",d," n = ",n," b = ",b," s =
return (0) ;

}

If any of parameters has a default value, all subsequent parameters must also
have default values.

Example of incorrect declaration:

int somefunc (double a,

double d=0.0001, // default value 0.0001 declared
int n, // default value is not specified !
bool b, // default value 1is not specified !

string s="passed string")

{
}

See also
QOverload, Virtual Functions, Polymorphism
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Function Call

If a name that has not been described before, appears in the expression and
is followed by the left parenthesis, it is contextually considered as the name
of a function.

function name (x1, x2,..., Xn)

Arguments (formal parameters) are passed by value, i.e. each expression
x1,..., xn is calculated, and the value is passed to the function. The order of
expressions calculation and the order of values loading are not guaranteed.
During the execution, the system checks the number and type of arguments
passed to the function. Such way of addressing to the function is called a
value call.

Function call is an expression, the value of which is the value returned by the
function. The function type described above must correspond with the type of
the return value. The function can be declared or described in any part of the
program on the global scope, i.e., outside other functions. The function
cannot be declared or described inside of another function.

Examples:

int start () {
double some array[4]={0.3, 1.4, 2.5, 3.6};
double a=linfunc(some array, 10.5, 8);
// ...

}
double linfunc (double x[], double a, double b)

{
return (a*x[0] + b);

}

At calling of a function with default parameters, the list of parameters to be
passed can be limited, but not before the first default parameter.

Examples:



void somefunc (double init,
double sec=0.0001, //set default values
int level=10);

/).

somefunc(), // Wrong call. The first parameter must| k
somefunc (3.14); // Correct call

somefunc(3.14,0.0002) ; // Correct call

somefunc(3.14,0.0002,10) ; // Correct call

When calling a function, one may not skip parameters, even those having
default values:

somefunc(3.14, , 10); // Wrong call -> the second parameter wals

Use of several functions of the same name from different execution contexts
in a program may cause ambiguity. To avoid the ambiguity of function calls,
always explicitly specify the function scope using scope resolution operation.

See also
Overload, Virtual Functions, Polymorphism
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Passing Parameters

There are two methods, by which the machine language can pass arguments
to a subprogram (function). The first method is to send a parameter by value.
This method copies the argument value into a formal function parameter.
Therefore, any changes in this parameter within the function have no
influence on the corresponding call argument.

double FirstMethod(int i,int 7j)
{

double res;
/ /===
i*=2;
/=2
res=i+7j;
/ /===

return (res) ;

J e === ====c==cc=cc=cc=cc=cc=cc=cc=co==c= +F
//| Script program start function
J e === ====c==cc=cc=cc=cc=cc=cc=cc=co==c= +F

void OnStart ()
{

/ /===
int a=14,b=8;
Print ("a and b before call:",a," ",b);
double d=FirstMethod(a,b);
Print ("a and b after call:",a," ",b);
}

//--- Result of script execution

// a and b before call: 14 8
// a and b after call: 14 8

The second method is to pass by reference. In this case, reference to a
parameter (not its value) is passed to a function parameter. Inside the
function, it is used to refer to the actual parameter specified in the call. This
means that the parameter changes will affect the argument used to call the
function.



double SecondMethod (int &i,int &7J)
{

double res;
/ /===
i*=2;
J/=2;
res=i+7j;
/ /===

return (res) ;

J e === ====c==cc=cc=cc=cc=cc=cc=cc=co==c= +F
//| Script program start function
J e === ====c==cc=cc=cc=cc=cc=cc=cc=co==c= +F

void OnStart ()
{

//===

int a=14,b=8;

Print ("a and b before call:",a," ",b);

double d=SecondMethod (a,b);

Print ("a and b after call:",a," ",b);

}
J e === ====c==cc=cc=cc=cc=cc=cc=cc=co==c= +F
//--- result of script execution

// a and b before call: 14 8
// a and b after call: 28 4

MQL4 uses both methods, with one exception: arrays, structure type variables
and class objects are always passed by reference. In order to avoid changes in
actual parameters (arguments passed at function call) use the access specifier
const. When trying to change the contents of a variable declared with the
const specifier, the compiler will generate an error.

Note

It should be noted that parameters are passed to a function in reversed order,
i.e., first the last parameter is calculated and passed, and then the last but
one, etc. The last calculated and passed parameter is the one that stands first
after opening parenthesis.

Example:



void OnStart ()
{

//---
int a[]={0,1,2};
int i=0;
func(a[i],a[i++],"First call (i = "+string(i)+")");
func(a[it+t+],ali],"Second call (i = "+string(i)+")");
// Result:
// First call (i = 0) : parl =1 par2 = 0
// Second call (i = 1) : parl =1 par2 = 1
}
/f /- +
// | |
/[ /- +

void func(int parl,int par2,string comment)

{

Print (comment,": parl = ",parl," par2 = ",par2);

}

In first call (see example above) the i variable is first used in strings
concatenation:

"First call (i = "+string(i)+")"

Here its value doesn't change. Then the i variable is used in calculation of the
a[i++] array element, i.e. when array element with index i is accessed, the i
variable is incremented. And only after that the first parameter with changed
value of i variable is calculated.

In the second call the same value of i (calculated on the first phase of
function calling) is used when calculating all three parameters. Only after the
first parameters is calculated the i variable is changed again.

See also

Visibility Scope and Lifetime of Variables, Overload, Virtual Functions,
Polymorphism
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Function Overloading

Usually the function name tends to reflect its main purpose. As a rule,
readable programs contain various well selected identifiers. Sometimes
different functions are used for the same purposes. Let's consider, for
example, a function that calculates the average value of an array of double
precision numbers and the same function, but operating with an array of
integers. Both are convenient to be called AverageFromArray:

double AverageFromArray (const double & array([],int size)
{
if (size<=0) return 0.0;
double sum=0.0;
double aver;
//===
for(int i=0;i<size;i++)
{
sum+=arrayl[i]; // Summation for the double
}
aver=sum/size; // Just divide the sum by the number
//===
Print ("Calculation of the average for an array of double type");
return aver;

J e === ====c==cc=cc=cc=cc=cc=cc=cc=co==c= +F
//| The calculation of average for an array of int type
J e === ====c==cc=cc=cc=cc=cc=cc=cc=co==c= +F

double AverageFromArray (const int & array[],int size)
{
if (size<=0) return 0.0;
double aver=0.0;
int sum=0;
/ /===
for(int i=0;i<size;i++)
{
sum+=array[i]; // Summation for the int
}
aver= (double)sum/size;// Give the amount of type double, and divide
[/ /===
Print ("Calculation of the average for an array of int type");
return aver;

}



Each function contains the message output via the Print() function;

Print ("Calculation of the average for an array of int type");

The compiler selects a necessary function in accordance with the types of
arguments and their quantity. The rule, according to which the choice is
made, is called the signature matching algorithm. A signature is a list of
types used in the function declaration.

Example:

J e === ====c==cc=cc=cc=cc=cc=cc=cc=co==c= +F
//| Script program start function

J e === ====c==cc=cc=cc=cc=cc=cc=cc=co==c= +F

volid OnStart ()
{

/ /===
int al5]={1,2,3,4,5};
double b[5]={1.1,2.2,3.3,4.4,5.5};
double int aver=AverageFromArray (a,5);
double double aver=AverageFromArray (b, 5);
Print ("int aver = ",int aver," double aver = ",double aver);
}

//--- Result of the script

// Calculate the average for an array of int type

// Calculate the average for an array of double type
// int aver= 3.00000000 double aver= 3.30000000

Function overloading is a process of creating several functions with the same
name, but different parameters. This means that in overloaded variants of a
function, the number of arguments and/or their type must be different. A
specific function variant is selected based on the correspondence of the list of
arguments when calling the function, to the list of parameters in the function
declaration.

When an overloaded function is called, the compiler must have an algorithm
to select the appropriate function. The algorithm that performs this choice
depends on castings of what types are present. The best correspondence must
be unique. An overloaded function must be the best match among all the
other variants for at least one argument. At the same time it must match for
all other arguments not worse than other variants.

Below is a matching algorithm for each argument.

Algorithm of Choosing an Overloaded Function

1.Use strict matching (if possible).
2.Try standard type increase.



3.Try standard typecasting.

The standard type increase is better than other standard conversions. Increase
is the conversion of float to double, of bool, char, short or enum to int.
Typecasting of arrays of similar integer types also belongs to typecasting.
Similar types are: bool, char, uchar, since all the three types are single-byte
integers; double-byte integers short and ushort; 4-byte integers int, uint, and
color; long, ulong, and datetime.

Of course, the strict matching is the best. To achieve such a consistency
typecasting can be used. The compiler cannot cope with ambiguous situations.
Therefore you should not rely on subtle differences of types and implicit
conversions that make the overloaded function unclear.

If you doubt, use explicit conversion to ensure strict compliance.

Examples of overloaded functions in MQL4 can be seen in the example of
Arraylnitialize() functions.

Function overloading rules apply to overload of class methods.

Overloading of system functions is allowed, but it should be observed that the
compiler is able to accurately select the necessary function. For example, we
can overload the system function MathMax() in 4 different ways, but only two
variants are correct.

Example:

// 1. overload is allowed - function differs from built-in MathMax () funlct
double MathMax (double a,double b,double c);

// 2. overload is not allowed!

// number of parameters is different, but the last has a default value

// this leads to the concealment of the system function when calling, whlic
double MathMax (double a,double b,double c¢=DBL MIN) ;

// 3. overload is allowed - normal overload by type of parameters a and b
double MathMax (int a,int b);

// 4. overload is not allowed!
// the number and types of parameters are the same as in original double| M
int MathMax (double a,double b);

See also
QOverload, Virtual Functions, Polymorphism
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Operation Overloading

For ease of code reading and writing, overloading of some operations is
allowed. Overloading operator is written using the keyword operator. The
following operators can be overloaded:

% 0 N e o 4 ®_ O/ G | A_
+;';/; ;A;<<;>>;__;!_;<;>)<_)>_;_)+_)'_)/_; _)A_;&_;l_; )

- binary
<<=>>=&&,||,&,|,"

-unary +,-,++,-- 1~

- assignment operator =

- indexing operator []

Operation overloading allows the use of the operating notation (written in the
form of simple expressions) for complex objects - structures and classes.
Writing expressions using overloaded operations simplifies the view of the
source code, because a more complex implementation is hidden.

For example, consider complex numbers, which consist of real and imaginary
parts. They are widely used in mathematics. The MQL4 language has no data
type to represent complex numbers, but it is possible to create a new data
type in the form of a structure or class. Declare the complex structure and
define four methods that implement four arithmetic operations:

struct complex

{

double re; // Real part
double im; // Imaginary part
//-—-- Constructors
complex () :re(0.0),im(0.0) }

(
complex (const double r) :re(r)
(

,1m (0.

0) { 3

complex (const double r,const double i) :re(r),im (i) |{

complex (const complex &o) :re(o.re)

,im(o.im) { }

//—--- Arithmetic operations

complex Add (const complex &l1,const complex &r) const; // Adc
complex Sub (const complex &1,const complex &r) const; // Suk
complex Mul (const complex &l,const complex &r) const; // Mul
complex Div (const complex &l,const complex &r) const; // Div

i 8

Now, in our code we can declare variables representing
and work with them.

complex numbers,



For example:

void OnStart ()
{

//—--- Declare and initialize variables of a complex type

complex a(2,4),b(-4,-2);

PrintFormat ("a=%.2f+i*%.2f, b=%.2f+i*%.2f",a.re,a.im,b.re,b.im) ;
//-—-- Sum up two numbers

complex z;

z=a.Add (a,b) ;

PrintFormat ("a+b=%.2f+1i*%.2f",z.re, z.1im) ;
//—-—-—- Multiply two numbers

z=a.Mul (a,b) ;

PrintFormat ("a*b=%.2f+1i*%.2f",z.re,z.1im) ;
//-—-- Divide two numbers

z=a.Div (a,b);

PrintFormat ("a/b=%.2f+1*%.2f",z.re,z.1im) ;

//-=-
}

But it would be more convenient to use usual operators "+", "-", " and "/" for
ordinary arithmetic operations with complex numbers.

Keyword operator is used for defining a member function that performs type
conversion. Unary and binary operations for class object variables can be
overloaded as non-static member functions. They implicitly act on the class
object.

Most binary operations can be overloaded like regular functions that take one
or both arguments as a class variable or a pointer to an object of this class.
For our type complex, overloading in the declaration will look like this:

//-—-- Operators
complex operator+ (const complex &r) const { return(Add(this,r)); }
complex operator-(const complex &r) const { return(Sub(this,r)); }
complex operator* (const complex &r) const { return(Mul (this,r)); }
complex operator/(const complex &r) const { return(Div(this,r)); }
The full example of the script:
[ mmmmmmmm==m=s=============================c=====c=====c========== -F
//| Script program start function
/[y +
void OnStart ()
{
//—--- Declare and initialize variables of type complex

complex a(2,4),b(-4,-2);
PrintFormat ("a=%.2f+i*%.2f, b=%.2f+i*%.2f",a.re,a.im,b.re,b.im) ;



//a.re=5;
//a.im=1;
//b.re=-1;
//b.im==-5;
//--- Sum up two numbers
complex z=a+b;
PrintFormat ("a+b=%.2f+1i*%.2f",z.re, z.1im) ;
//—-—-—- Multiply two numbers
z=a*b;
PrintFormat ("a*b=%.2f+1i*%.2f",z.re,z.im) ;
//—--- Divide two numbers
z=a/b;
PrintFormat ("a/b=%.2f+i*%.2f",z.re,z.1im) ;
/===
}
S/ F—————_——_——— +
// 1 A structure for operations with complex numbers
e 1r
struct complex
{
double re; // Real part
double im; // Imaginary part
//--- Constructors
complex () :re(0.0),im(0.0) }
complex (const double r):re(r),im(0.0) { }
complex (const double r,const double i):re(r),im(i)
complex (const complex &o):re(o.re),im(o.im) {
//—--- Arithmetic operations
complex Add (const complex &l,const complex &r) const; //
complex Sub (const complex &l,const complex &r) const; //
complex Mul (const complex &l,const complex &r) const; //
complex Div (const complex &l,const complex &r) const; //
//—--- Binary operators
complex operator+ (const complex &r) const { return(Add(this,r)); }
complex operator-(const complex &r) const { return(Sub(this,r)); }
complex operator* (const complex &r) const { return (Mul (this,r)); }
complex operator/ (const complex &r) const { return(Div (this,r)); }
i
S/ F—————_——_——_— +
//| Addition \
e 1r
complex complex::Add(const complex &1,const complex &r) const

{

complex res;
//---

res.re=]l.re+r.re;

{

Aldc
Suk
Mul
DIiv



res.im=1.im+r.im;
//—-—-— Result
return res;

complex complex::Sub(const complex &1,const complex &r) const

{
complex res;

/ /===
res.re=l.re-r.re;
res.im=1.im-r.im;

//——— Result
return res;

complex complex::Mul (const complex &1,const complex &r) const

{
complex res;

/ /===
res.re=l.re*r.re-l.im*r.im;
res.im=1l.re*r.im+l.im*r.re;

//——— Result
return res;

complex complex::Div (const complex &1,const complex &r) const

{

//--- Empty complex number
complex res (EMPTY VALUE, EMPTY VALUE) ;
//--- Check for zero

if(r.re==0 && r.im==0)
{
Print (_ FUNCTION_ +": number is zero");
return (res) ;
}
//-—-—- Auxiliary variables
double e;
double f£f;
//—--- Selecting calculation variant
if (MathAbs (r.im) <MathAbs(r.re))
{



e = r.im/r.re;

f = r.re+r.im*e;
res.re=(l.re+l.im*e)/f;
res.im=(l.im-1l.re*e)/f;

else

{
e = r.re/r.im;
f = r.im+r.re*e;
res.re=(l.im+1l.re*e)/f;
res.im=(-l.re+l.im*e)/f;
}

//-—-- Result

return res;

}

Most unary operations for classes can be overloaded as ordinary functions that
accept a single class object argument or a pointer to it. Add overloading of

unary operations "-" and "!".



{

//-

//-

}

complex res;
res.re=-re;
res.im=-im;
-—- Result

return res;

//| Structure for operations with complex numbers
J === =============================cc=cc=cc=cc=cc==c==c==c=
struct complex

{

double re; // Real part

double im; // Imaginary part

//--- Unary operators

complex operator-() const; // Unary minus

bool operator! () const; // Negation

bi
J === =============================cc=cc=cc=cc=cc==c==c==c=
//| Overloading the "unary minus" operator
J === =============================cc=cc=cc=cc=cc==c==c==c=
complex complex::operator-() const

J === =============================cc=cc=cc=cc=cc==c==c==c=
//| Overloading the "logical negation" operator
J === =============================cc=cc=cc=cc=cc==c==c==c=
bool complex::operator! () const

{
//--— Are the real and imaginary parts of the complex number equal to ze

return (re!=0 && im!=0) ;

rc

Now we can check the value of a complex nhumber for zero and get a negative
value:



void OnStart ()
{

//—--- Declare and initialize variables of type complex

complex a(2,4),b(-4,-2);

PrintFormat ("a=%.2f+i*%.2f, b=%.2f+i*%.2f",a.re,a.im,b.re,b.im) ;
//—-—-- Divide the two numbers

complex z=a/b;
PrintFormat ("a/b=%.2f+i*%.2f",z.re,z.1im) ;

//--— A complex number is equal to zero by default (in the default constfrt
complex zero;
Print ("!zero=", !zero);

//--- Assign a negative value
Zero=-z;
PrintFormat ("z=%.2f+i*%.2f, zero=%.2f+1*%.2f",z.re,z.im, zero.re,zero.
PrintFormat ("-zero=%.2f+i*%.2f", -zero.re, -zero.im) ;

//--- Check for zero once again
Print ("!zero=", !zero);

//-=-
}

Note that we did not have to overload the assignment operator "=", as
structures of simple types can be directly copied one into each other. Thus,
we can now write a code for calculations involving complex numbers in the
usual manner.

Overloading of the indexing operator allows to obtain the values of the arrays
enclosed in an object, in a simple and familiar way, and it also contributes to
a better readability of the source code. For example, we need to provide
access to a symbol in the string at the specified position. A string in MQL4 is a
separate type string, which is not an array of symbols, but with the help of an
overloaded indexing operation we can provide a simple and transparent work
in the generated CString class:




class CString

{

string m string;

public:
CString(string str=NULL) :m string(str) { }
ushort operator[] (int x) { return(StringGetCharacter (m string,x)); }

i 8

R R e T e E L L L L CE Lt +
//| Script program start function
R R e T e E L L L L CE Lt +

void OnStart ()
{

//--- An array for receiving symbols from a string
int x[]={ 19,4,18,19,27,14,15,4,17,0,19,14,17,27,26,28,27,5,14,
17,27,2,11,0,18,18,27,29,30,19,17,8,13,6 };
CString str ("abcdefghijklmnopgrstuvwxyz|[ ]JCS");
string res;
//--- Make up a phrase using symbols from the str variable
for (int i=0,n=ArraySize (x);1i<n;it++)
{
res+=ShortToString (str([x[i]])

}
//-—-- Show the result

Print (res);

}

Another example of overloading of the indexing operation is operations with
matrices. The matrix represents a two-dimensional dynamic array, the array
size is not defined in advance. Therefore, you cannot declare an array of form
array[][] without specifying the size of the second dimension, and then pass
this array as a parameter. A possible solution is a special class CMatrix, which
contains an array of CRow class objects.

R R e +
//| Script program start function
R R e +

volid OnStart ()
{

//-—-—- Operations of addition and multiplication of matrices
CMatrix A(3),B(3),C();
//—-—-- Prepare an array for rows



double al[3]1={1,2,3}, a2([31={2,3,1}, a3[3]1={3,1,2};
double bl[3]1={3,2,1}, b2[3]1={1,3,2}, b3[3]1={2,1,3};
//-—-—- Fill the matrices
A[O]=al; A[ll=a2; A[2]=a3;
B[0]=bl; B[1l]=b2; B[2]=Db3;
//--- Output the matrices in the Experts log
Print ("---- Elements of matrix A");
Print (A.String());
Print ("---- Elements of matrix B");
Print(B.String())

//--- Addition of matrices
Print ("---- Addition of matrices A and B");
C=A+B;

//—-—-—- Output the formatted string representation

Print (C.String()) ;s

//--- Multiplication of matrices
Print ("---- Multiplication of matrices A and B");
C=A*B;

Print (C.String());

//--—- Now we show how to get values in the style of dynamic arrays matrij|
Print ("Output the values of matrix C elementwise");
//—-—-- Go through the matrix rows - CRow objects - in a loop
for(int i=0;i<3;i++)
{
string com="| ";
//—-—-—- Form rows from the matrix for the wvalue
for (int J=0;3<3;J++)
{

//-—-- Get the matrix element by the number of the row and column
double element=C[i][j];// [i1i] - Access to CRow in the array m rpw
// [J] - Overloaded operator of indexing| i

com=comt+StringFormat ("a (%d, %d)=%G ; ",1,]J,element);
}

com+="1";

//—--- Output the values of the row

Print (com) ;

j e ======= aF
//] Class "Row" \
j e ======= aF

class CRow

{

private:



double
public:
/ /===

m arrayl[];

Constructors and a destructor

CRow (void) { ArrayResize (m array,0); }
CRow (const CRow &r) { this=r; }
CRow (const double &arrayl[]):

~CRow (void) {};

//—-—- Number of elements in the row
int Size (void) const { return(ArraySize(m array));}
//--- Returns a string with wvalues
string String(void) const;
//—--- Indexing operator
double operator[] (int i) const { return(m array(i]); }
//--- Assignment operators
void operator=(const double &arrayl[]); // An array
void operator=(const CRow & r); // Another CRow ok
double operator* (const CRow &O); // CRow object flor
i
[/ = e - +
//| Constructor for initializing a row with an array
e oF

void CRow::CRow(const double &arrayl[])

{

int size=ArraySize (array);

//-—-- If the array is not empty

if (size>0)

{

ArrayResize (m array,size);

/ /===

Fill with wvalues

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

m arrayli]l=arrayl[i];

void CRow::operator=(const double &arrayl[])

{

int size=ArraySize(array);

1f(size==0)

return;

//--- Fill the array with values

ArrayResize (m array,size);
for (int i1i=0;i<size;i++) m array[i]l=arrayli];

/ /===



//| Assignment operation for CRow

void CRow::operator=(const CRow &r)
{
int size=r.Size () ;
if (size==0) return;
//--- Fill the array with wvalues
ArrayResize (m _array,size);
for (int i1=0;i<size;i++) m array[i]=r[i];

/===
}
e e +
//| Operator of multiplication by another row
e e +

double CRow: :operator* (const CRow &0)
{
double res=0;
//—-—— Verifications
int size=Size();
if(size!=0.8ize () || size==0)
{
Print (_ FUNCSIG_ ,": Failed to multiply two matrices, their sizes ar
return (res) ;
}
//—-—-— Multiply arrays elementwise and add the products
for (int i=0;i<size;i++)
res+=m _array[i]*o[i];
//—-——- Result
return (res) ;

e e +
// ] Returns a formatted string representation
e e +

string CRow::String(void) const
{
string out="";
//-—— If the size of the array is greater than zero
int size=ArraySize(m array);
//--— We work only with a non-zero number of array elements
if (size>0)
{
out="{";
for (int i=0;i<size;i++)
{
//—--— Collect the values to a string
out+=StringFormat (" %G;",m array[i]);

}



out+=" }n;

}
//—-—-—- Result

return (out) ;

//| Class "Matrix"

class CMatrix

{

private:
CRow m rows([];
public:
//—-—-—- Constructors and a destructor
CMatrix (void) ;
CMatrix (int rows) { ArrayResize (m_rows,rows);
~CMatrix (void) {};
//-—-—- Get the matrix sizes
int Rows () const { return(ArraySize(m_rows));
int Cols () const { return(Rows()>0? m rows[0].Size (
//——— Returns the value of the column in the form of a CRow row
CRow GetColumnAsRow (const int col index) const;
//-—-— Returns a string with the matrix values
string String(void) const;
//-—-— The indexing operator returns a string by its number
CRow *operator([] (int i) const { return(GetPointer (m rows([i]));
//--- Addition operator
CMatrix operator+ (const CMatrix &m) ;
//-—— Multiplication operator
CMatrix operator* (const CMatrix &m) ;
//-—-—- Assignment operator
CMatrix *operator=(const CMatrix &m) ;
i
[/ - ————— +
//| Default constructor, create and array of rows of zero size
e +
CMatrix::CMatrix (void)
{
//——— The zero number of rows in the matrix
ArrayResize (m _rows,0);
/===
}
[/ - ————— +
// | Returns the column value in the form of CRow
e +

CRow

CMatrix::GetColumnAsRow (const int col index)

const



{

//-—-—- A variable to get the values from the column
CRow row() ;

//-—-- The number of rows in the matrix
int rows=Rows () ;

//-—-— If the number of rows is greater than zero, execute the operation
if (rows>0)

{

//-—-- An array to receive the values of the column with index col |

double arrayl(];
ArrayResize (array, rows) ;
//--- Filling the array
for (int 1i=0;i<rows;i++)

{

//—-—-- Check the number of the column for row i - it may exceed
if (col index>=this[i].Size())
{
Print (_ FUNCSIG ,": Error! Column number ",col index,"> row
break; // row will be uninitialized object
}
array[i]=this[i] [col index];
}
//--- Create a CRow row based on the array values
row=array;
}
//-—-- Result
return (row) ;
}
[/ +————————————————— e - +
//| Addition of two matrices
B e +
CMatrix CMatrix::operator+(const CMatrix &m)
{
//—-—-- The number of rows and columns in the passed matrix
int cols=m.Cols();
int rows=m.Rows () ;
//-—-—- The matrix to receive the addition results
CMatrix res (rows):;
//—-—-—- The sizes of the matrix must match
if(cols!=Cols() || rows!=Rows{())
{
//-—-- Addition impossible
Print (_ FUNCSIG_,": Failed to add two matrices, their sizes are di

return (res) ;
}
//--- Auxiliary array
double arr([];

th

1 £




ArrayResize (arr,cols);
//--- Go through rows to add
for(int i=0;i<rows;i++)
{
//—-—-—- Write the results of addition of matrix strings in the array
for (int k=0;k<cols; k++)
{
arr[k]=this[i] [k]+m[i] [k];
}
//--- Place the array to the matrix row
res|[i]=arr;
}
//—--- return the result of addition of matrices
return (res) ;

J e ========== <F
//| Multiplication of two matrices
J e ========== <F

CMatrix CMatrix::operator* (const CMatrix &m)
{

//—-—- Number of columns of the first matrix, number of rows passed in the
int colsl=Cols () ;
int rows2=m.Rows () ;
int rowsl=Rows () ;
int cols2=m.Cols () ;

//—-—— Matrix to receive the addition result
CMatrix res (rowsl);
//--- Matrices should be coordinated

if(colsl!=rows2)
{
//--- Multiplication impossible
Print ( FUNCSIG ,": Failed to multiply two matrices, format is not

"- number of columns in the first factor should be equal to [tF

return (res) ;
}
//--- Auxiliary array
double arr([];
ArrayResize (arr,colsl);
//--— Fill the rows in the multiplication matrix
for (int i=0;i<rowsl;i++)// Go through rows
{
//--- Reset the receiving array
ArrayInitialize(arr,0);
//--- Go through elements in the row
for (int k=0;k<colsl; k++)
{

//—-—-—- Take values of column k of the matrix m in the for of CRo




CRow column=m.GetColumnAsRow (k) ;

//—-—-— Multiply two rows and write the result of scalar multiplilce

arr[k]=this[i]*column;

}

//--- place array arr[] in the i-th row of the matrix

res|[i]=arr;
}
//--- Return the product of two matrices
return (res) ;

CMatrix *CMatrix::operator=(const CMatrix &m)
{

//-—-— Find and set the number of rows
int rows=m.Rows () ;
ArrayResize (m _rows, rows);

//-—-— Fill our rows with the values of rows of
for(int i=0;i<rows;i++) this[i]=mI[i];

/ /===

return (GetPointer (this)) ;

string CMatrix::String(void) const
{
string out="";
int rows=Rows () ;
//--- Form string by string
for (int 1i=0;i<rows;i++)
{
out=out+this[i].String()+"\r\n";
}
//--- Result
return (out) ;

}

See also

the passed matrix

Overloading, Arithmetic Operations, Function Overloading, Precedence Rules



Q@

Description of External Functions

External functions defined in another module must be explicitly described.
The description includes returned type, function name and series of input
parameters with their types. The absence of such a description can lead to
errors when compiling, building, or executing a program. When describing an
external object, use the keyword #import indicating the module.

Examples:
#import "user32.d11" int MessageBoxW (int hWnd ,string szText,string
int SendMessageW (int hWnd, int Msg,int wParam,int 1lParam);

#import "lib.ex4"
double round(double wvalue);
#import

With the help of import, it is easy to describe functions that are called from
external DLL or compiled EX4 libraries. EX4 libraries are compiled ex4 files,
which have the library property. Only function described with the export
modifier can be imported from EX4 libraries.

Please keep in mind that DLL and EX4 libraries should have different names
(regardless of the directories they are located in) if they are imported
together. All imported functions have the scope resolution corresponding to
the library's "file name”.

Use of several functions of the same name from different execution contexts
in a program may cause ambiguity. To avoid the ambiguity of function calls,
always explicitly specify the function scope using the scope resolution
operation.

Example:




#import "kernel32.d11"
int GetLastError();
#import "lib.ex4"
int GetLastError();
#import

class CFoo

{

public:

int GetLastError () { return(12345); }

void func ()
{
Print (GetLastError ()):; // call of the
Print (::GetLastError()); // call of the
Print (kernel32::GetlLastError()); // call of the
Print (1lib::GetLastError()); // call of the

}
i 8

void OnStart ()
{

CFoo foo;
foo.func() ;

}

See also
Overload, Virtual Functions, Polymorphism

class method
MQL5 function
DLL library functilor
EX4 library functilor



Q@

Exporting Functions

A function declared in a mql4 program with the export postmodifier can be
used in another mql4 program. Such a function is called exportable, and it
can be called from other programs after compilation.

int Function () export {

}

This modifier orders the compiler to add the function into the table of EX4
functions exported by this ex4 file. Only function with such a modifier are
accessible ("visible") from other mql4 programs.

The library property tells the compiler that the EX4-file will be a library, and
the compiler will show it in the header of EX4.

All functions that are planned as exportable ones must be marked with the
export modifier.

When compiling libraries in the strict mode, the export modifier should be
added for each exported function, otherwise the function will not be
accessible from outside.

See also
Overload, Virtual Functions, Polymorphism
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Event Handling Functions

The MQL4 language provides processing of some predefined events. Functions
for handling these events must be defined in a MQL4 program; function name,
return type, composition of parameters (if there are any) and their types must
strictly conform to the description of the event handler function.

The event handler of the client terminal identifies functions, handling this or
that event, by the type of return value and type of parameters. If other
parameters, not corresponding to below descriptions, are specified for a
corresponding function, or another return type is indicated for it, such a
function will not be used as an event handler.

OnStart

The OnStart() function is the Start event handler, which is automatically
generated only for running scripts. It must be of void type, with no
parameters:

void OnStart () ;
For the OnStart() function, the int return type can be specified.

Onlinit

The Onlnit() function is the Init event handler. It must be of void or int type,
with no parameters:

void OnInit () ;

The Init event is generated immediately after an Expert Advisor or an
indicator is downloaded; The Onlnit() function is used for initialization. If
Onlnit() has the int type of the return value, the non-zero return code means
unsuccessful initialization, and it generates the Deinit event with the code of
deinitialization reason REASON_INITFAILED.

Onlnit() function execution result is analyzed by the terminal's runtime
subsystem only if the program has been compiled using #property strict.

To optimize input parameters of an Expert Advisor, it is recommended to use
values of the ENUM_INIT_RETCODE enumeration as the return code.. During
initialization of an Expert Advisor before the start of testing you can request
information about the configuration and resources using the
Terminallnfolnteger() function.

ENUM_INIT_RETCODE




Identifier Description

INIT_SUCCEEDED Successful initialization, testing of the Expert Advisor
can be continued.
This code means the same as a null value the Expert
Advisor has been successfully initialized in the tester.

INIT_FAILED Initialization failed; there is no point in continuing
testing because of fatal errors. For example, failed to
create an indicator that is required for the work of the
Expert Advisor.

This return value means the same as a value other than
zero - initialization of the Expert Advisor in the tester
failed.

INIT_PARAMETERS_INCORRECT ' This value means the incorrect set of input parameters.
The result string containing this return code is
highlighted in red in the general optimization table.
Testing for the given set of parameters of the Expert
Advisor will not be executed

The Onlnit() function of the void type always denotes successful initialization.

OnDeinit

The OnDeinit() function is called during deinitialization and is the Deinit
event handler. It must be declared as the void type and should have one
parameter of the const int type, which contains the code of deinitialization
reason. If a different type is declared, the compiler will generate a warning,
but the function will not be called.

volid OnDeinit (const int reason);

The Deinit event is generated for Expert Advisors and indicators in the
following cases:

- before reinitialization due to the change of a symbol or chart period, to
which the mql4 program is attached;

- before reinitialization due to the change of input parameters;

- before unloading the mql4 program.

OnTick

The NewTick event is generated for Expert Advisors only when a new tick for
a symbol is received, to the chart of which the Expert Advisor is attached. It's
useless to define the OnTick() function in a custom indicator or script,
because the NewTick event is not generated for them.




The Tick event is generated only for Expert Advisors, but this does not mean
that Expert Advisors required the OnTick() function, since not only NewTick
events are generated for Expert Advisors, but also events of Timer, BookEvent
and ChartEvent are generated. It must be declared as the void type, with no
parameters:

void OnTick () ;

OnTimer

The OnTimer() function is called when the Timer event occurs, which is
generated by the system timer only for Expert Advisors and indicators - it
can't be used in scripts. The frequency of the event occurrence is set when
subscribing to notifications about this event to be received by the
EventSetTimer() function.

You can unsubscribe from receiving timer events for a particular Expert
Advisor using the EventKillTimer() function. The function must be defined
with the void type, with no parameters:

void OnTimer () ;

It is recommended to call the EventSetTimer() function once in the Onlnit()
function, and the EventKillTimer() function should be called once in
OnDeinit().

Every Expert Advisor, as well as every indicator works with its own timer and
receives events only from it. As soon as the mql4 program stops operating, the
timer is destroyed forcibly, if it was created but hasn't been disabled by the
EventKillTimer() function.

OnTester

The OnTester() function is the handler of the Tester event that is
automatically generated after a history testing of an Expert Advisor on the
chosen interval is over. The function must be defined with the double type,
with no parameters:

double OnTester () ;

The function is called right before the call of OnDeinit() and has the same
type of the return value - double. OnTester() can be used only in the testing
of Expert Advisors. Its main purpose is to calculate a certain value that is used
as the Custom max criterion in the genetic optimization of input parameters.

In the genetic optimization descending sorting is applied to results within one
generation. l.e. from the point of view of the optimization criterion, the best



results are those with largest values (for the Custom max optimization
criterion values returned by the OnTester function are taken into account). In
such a sorting, the worst values are positioned at the end and further thrown
off and do not participate in the forming of the next generation.

OnChartEvent

OnChartEvent() is the handler of a group of ChartEvent events:

- CHARTEVENT_KEYDOWN event of a keystroke, when the chart window is
focused;

- CHARTEVENT_MOUSE_MOVE mouse move events and mouse click events (if
CHART_EVENT_MOUSE_MOVE=true is set for the chart);

- CHARTEVENT_OBJECT_CREATE  event of graphical object creation (if
CHART_EVENT_OBJECT_CREATE=true is set for the chart);

- CHARTEVENT_OBJECT_CHANGE event of change of an object property via
the properties dialog;

- CHARTEVENT_OBJECT_DELETE  event of graphical object deletion (if
CHART_EVENT_OBJECT_DELETE=true is set for the chart);

- CHARTEVENT_CLICK event of a mouse click on the chart;

- CHARTEVENT_OBJECT_CLICK event of a mouse click in a graphical object
belonging to the chart;

- CHARTEVENT_OBJECT_DRAG event of a graphical object move using the
mouse;

- CHARTEVENT_OBJECT_ENDEDIT event of the finished text editing in the
entry box of the LabelEdit graphical object;

- CHARTEVENT_CHART_CHANGE event of chart changes;

- CHARTEVENT_CUSTOM+n ID of the user event, where n is in the range from
0 to 65535.

- CHARTEVENT_CUSTOM_LAST the last acceptable ID of a custom event
(CHARTEVENT_CUSTOM +65535).

The function can be called only in Expert Advisors and indicators. The
function should be of void type with 4 parameters:

void OnChartEvent (const int id, // Event ID cons’
const double& dparam, // Parameter of type double event
const string& sparam // Parameter of type string evenfts

) ;

For each type of event, the input parameters of the OnChartEvent() function
have definite values that are required for the processing of this event. The



events and values passed through these parameters are listed in the table
below.

Event Value of the id parameter Value of the lpai
parameter

Event of a keystroke CHARTEVENT_KEYDOWN code of a presse«
key

Mouse events (if property CHARTEVENT_MOUSE_MOVE the X coordinate

CHART_EVENT_ MOUSE_MOVE=true is
set for the chart)

Event of graphical object creation CHARTEVENT_OBJECT_CREATE
(if

CHART _EVENT OBJECT CREATE=true

is set for the chart)

Event of change of an object CHARTEVENT_OBJECT_CHANGE
property via the properties dialog

Event of graphical object deletion CHARTEVENT_OBJECT_DELETE
(if

CHART _EVENT OBJECT DELETE=true

is set for the chart)

Event of a mouse click on the chart | CHARTEVENT_CLICK the X coordinate
Event of a mouse click in a CHARTEVENT _OBJECT_CLICK the X coordinate
graphical object belonging to the

chart

Event of a graphical object dragging | CHARTEVENT_OBJECT_DRAG
using the mouse

Event of the finished text editing in | CHARTEVENT_OBJECT_ENDEDIT
the entry box of the LabelEdit
graphical object

Event of chart Changes CHARTEVENT_CHART_CHANGE



ID of the user event under the N CHARTEVENT_CUSTOM+N Value set by the
number EventChartCusto
function

OnCalculate

The OnCalculate() function is called only in custom indicators when it's
necessary to calculate the indicator values by the Calculate event. This
usually happens when a new tick is received for the symbol, for which the
indicator is calculated. This indicator is not required to be attached to any
price chart of this symbol.

The OnCalculate() function must have a return type int.

int OnCalculate (const int rates total, // size of input time seriegs
const int prev_calculated, // bars handled in previous| c
const datetime& timel[], // Time
const double& openl], // Open
const double& highl[], // High
const double& low([], // Low
const double& closel], // Close
const long& tick volume[], // Tick Volume
const longé& volumel], // Real Volume
const inté& spreadl[] // Spread

) ;

Parameters of open[], high[], low[] and close[] contain arrays with open
prices, high and low prices and close prices of the current time frame. The
time[] parameter contains an array with open time values, the spread]
parameter has an array containing the history of spreads (if any spread is
provided for the traded security). The parameters of volume[] and
tick_volume[] contain the history of trade and tick volume, respectively.

To determine the indexing direction of time[], open[], high[], low[], close[],
tick_volume[], volume[] and spread[], call ArrayGetAsSeries(). In order not to
depend on default values, you should unconditionally call the
ArraySetAsSeries() function for those arrays, which are expected to work with.

The first rates_total parameter contains the number of bars, available to the
indicator for calculation, and corresponds to the number of bars available in
the chart.

We should note the connection between the return value of OnCalculate()
and the second input parameter prev_calculated. During the function call, the
prev_calculated parameter contains a value returned by OnCalculate() during
previous call. This allows for economical algorithms for calculating the
custom indicator in order to avoid repeated calculations for those bars that




haven't changed since the previous run of this function.

For this, it is usually enough to return the value of the rates_total parameter,
which contains the number of bars in the current function call. If since the
last call of OnCalculate() price data has changed (a deeper history
downloaded or history blanks filled), the value of the input parameter
prev_calculated will be set to zero by the terminal.

To understand it better, it would be useful to start the indicator, which code
is attached below.

Indicator Example:



#property indicator chart window
#property indicator buffers 1

//---- plot Line

#property indicator labell "Line"
#property indicator typel DRAW LINE
#property indicator colorl clrDarkBlue
#property indicator stylel STYLE SOLID
#property indicator widthl 1

//—--- indicator buffers

double LineBuffer|[];

J e === ======================================== +F
//| Custom indicator initialization function

J e === ======================================== +F

int OnInit ()
{
//--- indicator buffers mapping
SetIndexBuffer (0, LineBuffer, INDICATOR DATA) ;
[/ /===
return (INIT SUCCEEDED) ;

J e === ======================================== +F
//| Custom indicator iteration function
J e === ======================================== +F

int OnCalculate (const int rates total,
const int prev calculated,
const datetime& timel[],
const double& openl],
const double& highl[],
const doubleé& low][],
const double& closel],
const longé& tick volume[],
const longé& volumel],
const inté& spreadl[])
{
//--—- Get the number of bars available for the current symbol and chart pe
int bars=Bars (Symbol (),0);
Print ("Bars = ",bars,", rates total = ",rates total,", prev calculated
Print ("time[0] = ",time[0]," time[rates total-1] = ",time[rates totalrl
//-—- return value of prev calculated for next call
return(rates total);

}

See also
Running Programs, Client Terminal Events, Working with Events
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Variables

Declaring Variables

Variables must be declared before they are used. Unique names are used to
identify variables. To declare a variable, you must specify its type and a
unique name. Declaration of variable is not an operator.

Simple types are:

- char, short, int, long, uchar, ushort, uint, ulong integers;

- color integer representing the RGB-color;

- datetime the date and time, an unsigned integer containing the number of
seconds since 0 hour January 1, 1970;

- bool boolean values true and false;

- double double-precision floating point number;

- float single-precision floating point number;

- string character strings.

Examples:

string szInfoBox; int nOrders;
double dSymbolPrice;
bool bLog;

datetime tBegin Data
color cModif§_Color

D'2004.01.01 00:00";
C'0x44,0xB9,0xE6"';

Complex or compound types:
Structures are composite data types, constructed using other types.

struct MyTime

{
int hour; // 0-23
int minute; // 0-59
int second; // 0-59
I 8

MyTime strTime; // Variable of the previously declared structure MyTime

You can't declare variables of the structure type until you declare the
structure.

Arrays
Array is the indexed sequence of identical-type data:



int al[50]; // One-dimensional array of 50 integers.
double m[7][50]; // Two-dimensional array of seven arrays,

// each of them consisting of 50 numbers.
MyTime t[100]; // Array containing elements such as MyTime

Only an integer can be an array index. No more than four-dimensional arrays
are allowed. Numbering of array elements starts with 0. The last element of a
one-dimensional array has the number which is 1 less than the array size. This
means that call for the last element of an array consisting of 50 integers will
appear as a[49]. The same concerns multidimensional arrays: A dimension is
indexed from 0 to the dimension size-1. The last element of a two-
dimensional array from the example will appear as m[6][49].

Static arrays can't be represented as timeseries, i.e., the ArraySetAsSeries()
function, which sets access to array elements from the end to beginning, can't
be applied to them. If you want to provide access to an array the same as in
timeseries, use the dynamic array object.

If there is an attempt to access out of the array range, the executing
subsystem will generate a critical error and the program will be stopped.

Access Specifiers

Access specifiers define how the compiler can access variables, members of
structures or classes.

The const specifier declares a variable as a constant, and does not allow to
change this variable during runtime. A single initialization of a variable is
allowed when declaring it.

Example:
int OnCalculate (const int rates total, // size of input time seriegs
const int prev_calculated, // bars handled in previous| c
const datetime& timel[], // Time
const double& openl], // Open
const double& highl[], // High
const double& low([], // Low
const double& closel], // Close
const long& tick volume[], // Tick Volume
const longé& volumel], // Real Volume
const inté& spreadl[] // Spread

) ;

To access members of structures and classes use the following qualifiers:

- public allows unrestricted access to the variable or class method
- protected allows access from methods of this class, as well as from methods



of publicly inherited classes. Other access is impossible;

- private allows access to variables and class methods only from methods of
the same class.

-virtual applies only to class methods (but not to methods of structures) and
tells the compiler that this method should be placed in the table of virtual
functions of the class.

Storage Classes

There are three storage classes: static, input and extern. These modifiers of a
storage class explicitly indicate to the compiler that corresponding variables
are distributed in a pre-allocated area of memory, which is called the global
pool. Besides, these modifiers indicate the special processing of variable data.
If a variable declared on a local level is not a static one, memory for such a
variable is allocated automatically at a program stack. Freeing of memory
allocated for a non-static array is also performed automatically when going
beyond the visibility area of the block, in which the array is declared.

See also
Data Types, Encapsulation and Extensibility of Types,Initialization of
Variables, Visibility Scope and Lifetime of Variables, Creating and Deleting
Objects, Static Members of a Class
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Local Variables

A variable declared inside a function is local. The scope of a local variable is
limited to the function range inside which it is declared. Local variable can
be initialized by outcome of any expression. Every call of the function
initializes a local variable. Local variables are stored in memory area of the
corresponding function.

Example:

int somefunc() {
int ret code=0;

return (ret code);

}

Scope of a variable is a program part, in which a variable can be referred to.
Variables declared inside a block (at the internal level), have the block as
their scope. The block scope start with the variable declaration and ends with
the final right brace.

Local variables declared in the beginning of a function also have the scope of
block, as well as function parameters that are local variables. Any block can
contain variable declarations. If blocks are nested and the identifier in the
external block has the same name as the identifier in the internal block, the
external block identifier is hidden, until the operation of the internal block is
over.

Example:

void OnStart ()

{
//-=-

int 1=5; // local variable of the function

{

int i=10; // function variable
Print ("Inside block i = ",1); // result is 1i=10;

}
Print ("Outside block 1 = ",i); // result is 1=5;

}

This means that while the internal block is running, it sees values of its own
local identifiers, not the values of identifiers with identical names in the
external block.

Example:



void OnStart ()
{
/ /===
int 1i=5; // local variable of the function
for (int i=0;1<3;1i++)
Print ("Inside for i = ",1);
Print ("Outside the block 1 = ",1);
}
/* Execution result
Inside for 1

0
Inside for 1 1
2

Inside for 1
Outside block 1 = 5
ey

Local variables declared as static have the scope of the block, despite the fact
that they exist since the program start.

Stack

In every MQL4 program, a special memory area called stack is allocated for
storing local function variables that are created automatically. One stack is
allocated for all functions. The default stack size is 256 kb, the stack size can
be managed using the #property stacksize compiler directive.

Static local variables are stored in the same place where other static and
global variables are stored - in a special memory area, which exists separately
from the stack. Dynamically created variables also use a memory area
separate from the stack.

With each function call, a place on the stack is allocated for internal non-
static variables. After exiting the function, the memory is available for use
again.

If from the first function the second one is called, then the second function
occupies the required size from the remaining stack memory for its variables.
Thus, when using included functions, stack memory will be sequentially
occupied for each function. This may lead to a shortage of memory during one
of the function calls, such a situation is called stack overflow.

Therefore, for large local data you should better use dynamic memory - when
entering a function, allocate the memory, which is required for local needs,
in the system (new, ArrayResize()), and when exiting the function, release
the memory (delete, ArrayFree()).

See also
Data Types, Encapsulation and Extensibility of Types,Initialization of




Variables, Visibility Scope and Lifetime of Variables, Creating and Deleting
Objects
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Formal Parameters

Parameters passed to the function are local. The scope is the function block.
Formal parameters must have names differing from those of external
variables and local variables defined within one function. Some values can be
assigned to formal parameters in the function block. If a formal parameter is
declared with the const modifier, its value can't be changed within the
function.

Example:

void func(const int & x[], double y, bool z) {
if(y>0.0 && !'z)
Print (x[0]);

}

Formal parameters can be initialized by constants. In this case, the initializing
value is considered as the default value. Parameters, next to the initialized
one, must also be initialized.

Example:

void func(int x, double y = 0.0, bool z = true)

{

}

When calling such a function, the initialized parameters can be omitted, the
defaults being substituted instead of them.

Example:
func (123, 0.5);

Parameters of simple types are passed by value, i.e., modifications of the
corresponding local variable of this type inside the called function will not be
reflected in the calling function. Arrays of any type and data of the structure
type are always passed by reference. If it is necessary to prohibit modifying
the array or structure contents, the parameters of these types must be
declared with the const keyword.

There is an opportunity to pass parameters of simple types by reference. In
this case, modification of such parameters inside the calling function will
affect the corresponding variables passed by reference. In order to indicate
that a parameter is passed by reference, put the & modifier after the data




type.
Example:

void func(int& x, doubleé& y, double & z[])

{
double calculated tp;

for (int i=0; 1<OrdersTotal(); i++)

{

if (i==ArraySize(z)) break;
if (OrderSelect (i)==false) break;
z[1]=0OrderOpenPrice() ;

}
x=1;
y=calculated tp;
}

Parameters passed by reference can't be initialized by default values.
Maximum 64 parameters can be passed into a function.

See also

Input Variables, Data Types, Encapsulation and Extensibility of
Types,Initialization of Variables, Visibility Scope and Lifetime of Variables,
Creating and Deleting Objects
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Static Variables

The storage class of static defines a static variable. The static modifier is
indicated before the data type.

Example:
int somefunc() {

static int flag=10;

return (flag);

}

A static variable can be initialized by a constant or constant expression
corresponding to its type, unlike a simple local variable, which can be
initialized by any expression.

Static variables exist from the moment of program execution and are
initialized only once after the program is loaded. If the initial values are not
specified, variables of the static storage class are taking zero initial values.
The scope of the static variables is the same as the scope of the global
variables: the lifetime of the mql4-program. The scope of a static variable is
local to the block in which the variable is defined.

Local variables declared with the static keyword retain their values
throughout the function lifetime. With each next function call, such local
variables contain the values that they had during the previous call.

Any variables in a block, except formal parameters of a function, can be
defined as static. If a variable declared on a local level is not a static one,
memory for such a variable is allocated automatically at a program stack.

Example:



int Counter ()
{
static int count;
count++;
if (count%100==0) Print ("Function Counter has been called ",count," ti
return count;
}
void OnStart ()
{
/ /===
int c¢c=345;
for(int 1i=0;1i<1000;1i++)
{
int c=Counter () ;
}
Print ("c =",c);

}

me

See also
Data Types, Encapsulation and Extensibility of Types, Initialization of
Variables, Visibility Scope and Lifetime of Variables, Creating and Deleting
Objects, Static Class Members
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Global Variables

Global variables are created by placing their declarations outside function
descriptions. Global variables are defined at the same level as functions, i.e.,
they are not local in any block.

Example:

int GlobalFlag=10; // Global variable int OnStart ()
{

}

The scope of global variables is the entire program. Global variables are
accessible from all functions defined in the program. They are initialized to
zero unless another initial value is explicitly defined. A global variable can be
initialized only by a constant or constant expression that corresponds to its

type.
Global variables are initialized only once after the program is loaded into the
client terminal memory and before the first handling of the Init event. For

global variables representing class objects, during their initialization the
corresponding constructors are called.

The scope of the global variables is the same as the scope of the static
variables : the lifetime of MQL4 program.

Note: Variables declared at global level must not be mixed up with the client
terminal global variables that can be accessed using the GlobalVariable...()
functions.

See also

Data Types, Encapsulation and Extensibility of Types,Initialization of
Variables, Visibility Scope and Lifetime of Variables, Creating and Deleting

Objects
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Input Variables

The input storage class defines the external variable. The input modifier is
indicated before the data type. A variable with the input modifier can't be
changed inside mql4-programs, such variables can be accessed for reading
only. Values of input variables can be changed only by a user from the
program properties window. External variables are always reinitialized
immediately before the Onlnit() is called.

Example:
//—-—-- input parameters input int MA Period=13;
input int MA Shift=0;

input ENUM MA METHOD MA Method=MODE SMMA;

Input variables determine the input parameters of a program. They are
available from the Properties window of a program.

Custom Moving Average

Common | |nputs | Parameters || Colors || "-.-"iSL,Ia“ZEtiDr'Il
Yariablz Yalue
128 MA_Period 13
f125] Ma,_Shift 0
[125] M&,_Method Smoathed v
Simple
E wponential
Linear weighted
]
[ OF. ] [ OTreHa ] [ Reset ]

There is another way to set how your input parameter will look like in the
Inputs tab. For this, place a string comment after the description of an input
parameter in the same line. In this way you can make names of input
parameters more understandable for users.

Example:

//—-—-- input parameters

input int InpMAPeriod=13; // Smoothing period
input int InpMAShift=0; // Line horizontal shift

input ENUM MA METHOD InpMAMethod=MODE SMMA; // Smoothing method



Custom Moving Average

Common | |nputs | Parameters || Colors || "-.-"iSL,Ia“ZEtiDr'Il

Yariablz Walue
|1.ﬁ] Smoothing peniod 13
128 Line horizontal shift 1]
|1.ﬁ] Smoathing method Smoothed

L OF. ][ OTreHa ][ Reset ]

Note: Arrays and variables of complex types can't act as input variables.

Note: The length of a string comment for Input variables cannot exceed 63
characters.

Passing Parameters When Calling Custom Indicators from MQL4
Programs

Custom Indicators are called using the iCustom() function. After the name of
the custom indicator, parameters should go in a strict accordance with the
declaration of input variables of this custom indicator. If indicated parameters
are less than input variables declared in the called custom indicator, the
missing parameters are filled with values specified during the declaration of
variables.

If the custom indicator uses the OnCalculate function of the first type (i.e.,
the indicator is calculated using the same array of data), then one of
ENUM_APPLIED_PRICE values or handle of another indicator should be used as
the last parameter when calling such a custom indicator. All parameters
corresponding to input variables must be clearly indicated.

Enumerations as input Parameters

Not only built-in enumerations provided in MQL4, but also user defined
variables can be used as input variables (input parameters for mql4 programs).
For example, we can create the dayOfWeek enumeration, describing days of
the week, and use the input variable to specify a particular day of the week,
not as a number, but in a more common way.

Example:



#property script show inputs
//--- day of week
enum dayOfWeek

{

5=0, // Sunday
M=1, // Monday
T=2, // Tuesday
w=3, // Wednesday
Th=4, // Thursday
Fr=5, // Friday,
Sie=06 // Saturday
bi

//—-—-- input parameters

input dayOfWeek swapday=W;

In order to enable a user to select a necessary value from the properties
window during the script startup, we use the preprocessor command #property
script_show_inputs. We start the script and can choose one of values of the
dayOfWeek enumeration from the list. We start the Enumininput script and go
to the Inputs tab. By default, the value of swapday (day of triple swap charge)
is Wednesday (W = 3), but we can specify any other value, and use this value
to change the program operation.

Enumininput 1.00

| Common | Inputs |

Wariable Yalue

125] swapday Wedneszday w

Sunday
b onday

Tuesdas

Thurzday
Friday,
Saturday

[ Load

[ Save ]

[ OF. ][ OTreHa ][ Reset ]

Number of possible values of an enumeration is limited. In order to select an
input value the drop-down list is used. Mnemonic names of enumeration
members are used for values displayed in the list. If a comment is associated
with a mnemonic name, as shown in this example, the comment content is
used instead of the mnemonic name.

Each value of the dayOfWeek enumeration has its value from 0 to 6, but in
the list of parameters, comments specified for each value will be shown. This
provides additional flexibility for writing programs with clear descriptions of



input parameters.

Variables with sinput Modifier

Variables with input modifier allow not only setting external parameters
values when launching programs but are also necessary when optimizing
trading strategies in the Strategy Tester. Each input variable excluding the
one of a string type can be used in optimization.

Sometimes, it is necessary to exclude some external program parameters from
the area of all passes in the tester. sinput memory modifier has been
introduced for such cases. sinput stands for static external variable
declaration (sinput = static input). It means that the following declaration in
an Expert Advisor code

sinput int layers=6; // Number of layers

will be equivalent to the full declaration

static input int layers=6; // Number of layers

The variable declared with sinput modifier is an input parameter of MQL4
program. The value of this parameter can be changed when launching the
program. However, this variable is not used in the optimization of input
parameters. In other words, its values are not enumerated when searching for
the best set of parameters fitting a specified condition.

| Variable Value Start Step Stop Steps
[T Murnber of layers &
¥ Neurons in a layer 30 30 1 300 271
[¥ Number of bars to be analyzed 13 13 1 130 118
5 [¥ Forecast horizon 2 2 l 20 19
E ™ Network type 1 10
= 607582
E Settings | Inputs I Agents | Journal |
For Help, press F1 | Default | | | | | |

The Expert Advisor shown above has 5 external parameters. "Number of
layers” is declared to be sinput and equal to 6. This parameter cannot be
changed during a trading strategy optimization. We can specify the necessary
value for it to be used further on. Start, Step and Stop fields are not available
for such a variable.

Therefore, users will not be able to optimize this parameter after we specify
sinput modifier for the variable. In other words, the terminal users will not be
able to set initial and final values for it in the Strategy Tester for automatic



enumeration in the specified range during optimization.

However, there is one exception to this rule: sinput variables can be varied in
optimization tasks using ParameterSetRange() function. This function has
been introduced specifically for the program control of available values sets
for any input variable including the ones declared as static input (sinput). The
ParameterGetinput() function allows to receive input variables values when
optimization is launched (in OnTesterlnit() handler) and to reset a change step
value and a range, within which an optimized parameter values will be
enumerated.

In this way, combining the sinput modifier and two functions that work with
input parameters, allows to create a flexible rules for setting optimization
intervals of input parameters that depend on values of another input
parameters.

See also
iCustom, Enumerations, Properties of Programs
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Extern variables

The extern storage class defines the external variable. The extern modifier is
indicated before the data type.

//—-—-- extern parameters extern int MA Period=13;
extern int MA Shift=0;
extern ENUM_MA_METHOD MA_Method=MODE_SMMA;

Similar to input-variables, extern ones also determine the input parameters of
an mql4 program. They are available from the Properties window. Unlike input
variables, values of extern variables can be modified in the program during
its operation. External variables are always reinitialized immediately before
the OnlInit() is called.

Example:

//-—- strict compilation mode

#property strict

//—--- show input parameters

#property show inputs

//--- declare extern and input variables

extern int ExtVar=1; // ExtVar extern variable

input 1int InpVar=2; // InpVar input variable

[/ == +
//| Script program start function

J e === ====c==cc=cc=cc=cc=cc=cc=cc=co==c= +F

void OnStart ()
{

//-—-- display the values of ExtVar and InpVar variables
PrintFormat ("Extern=%d, Input=%d",ExtVar,InpVar);
//—-—-- increase the value of ExtVar variable by one
ExtVar++;
//—-—-—- attempt to change the input variable will result in the compilation
//—-—— InpVar++;
//—-—-- display the values of ExtVar and InpVar variables

PrintFormat ("Extern=%d, Input=%d",ExtVar, InpVar);
}

Strict compilation mode with the output of the input parameters window is
set in this script. Therefore, the values set in the string comments instead of
ExtVar and InpVar variable names are displayed in Variable field.



— P
nputs

Variahle Walue
[aextem varable BxdVar 1
[ﬁinput vanable InpVar 2

| Load |

[ Save ]

[0k [ G ][ e ]

Note: Arrays and variables of complex types can't act as extern variables.

Note: The length of a string comment for extern variables cannot exceed 63
characters.

See also

Input Variables, Data Types, Encapsulation and Extensibility of Types,
Initialization of Variables, Visibility Scope and Lifetime of Variables,

Creating and Deleting Objects
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Initialization of Variables

Any variable can be initialized during definition. If a variable is not initialized
explicitly, the value stored in this variable can be any. Implicit initialization is
not used.

Global and static variables can be initialized only by a constant of the
corresponding type or a constant expression. Local variables can be initialized
by any expression, not just a constant.

Initialization of global and static variables is performed only once.
Initialization of local variables is made every time you call the corresponding
functions.

Examples:

int n = 1; string s = "hello";

double f[] = { 0.0, 0.236, 0.382, 0.5, 0.018, 1.0 };

int al41[4]1 = { {1, 1, 1, 1%}, {2, 2, 2, 2}, {3, 3, 3, 3}, {4, 4, 4, 4 }

//-—-—- from tetris

int right[4]={WI DTH IN PIXELS+VERT BORDER,WIDTH IN PIXELS+VERT BORDER,
WIDTH IN PIXELS+VERT BORDER, WIDTH_IN_PIXELS+VERT_BORDER} ;

//-—-- initialization of all fields of the structure with zero values

MglTradeRequest request={0};

List of values of the array elements must be enclosed in curly brackets.
Missed initializing sequences are considered equal to 0. The initializing
sequence must have at least one value: this value is initialized to the first
element of the corresponding structure or array, missing elements are
considered equal to zero.

If the size of the initialized array is not specified, it is determined by a
compiler, based on the size of the initialization sequence. Multi-dimensional
arrays cannot be initialized by a one-dimensional sequence (a sequence
without additional curly brackets), except for the case, when only one
initializing element is specified (zero, as a rule).

Arrays (including those announced at the local level) can be initialized only
by constants.

Examples:



struct str3
{
int low part;
int high_part;
i

struct strl0
{

str3 s3;
double dl[10];
int i3;

i
void OnStart ()
{
strl0 s10 1={{1,0},{1.0,2.1,3.2,4.4,5.3,6.1,7.8,8.7,9.2,10.0},100};
strl0 s10 2={{1,0},{0},100};
strl0 s10 3={{1,0},{1.0}};

//-=-
Print ("1 s10 1.d1[5] = ",s10 1.d1[5]);
Print("2. s10 2.d1[5] = ",s10 2.d1[5]);
Print ("3. s10 3.d1[5] = ",s10 3.d1[5]);
Print ("4 s10 3.d1[0] = ",s10 3.d1[0]);

For structure type variable partial initialization is allowed, as well as for
static arrays (with an implicitly set size). You can initialize one or more first
elements of a structure or array, the other elements will be initialized with
zeroes in this case.

See also

Data Types, Encapsulation and Extensibility of Types, Visibility Scope and
Lifetime of Variables, Creating and Deleting Objects
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Visibility Scope and Lifetime of Variables

There are two basic types of scope: local scope and global scope.

A variable declared outside all functions is located into the global scope.
Access to such variables can be done from anywhere in the program.These
variables are located in the global pool of memory, so their lifetime coincides
with the lifetime of the program.

A variable declared inside a block (part of code enclosed in curly brackets)
belongs to the local scope. Such a variable is not visible (and therefore not
available) outside the block, in which it is declared. The most common case of
local declaration is a variable declared within a function. A variable declared
locally, is located on the stack, and the lifetime of such a variable is equal to
the lifetime of the function.

Since the scope of a local variable is the block in which it is declared, it is
possible to declare variables with the same name, as those of variables
declared in other blocks; as well as of those declared at upper levels, up to
the global level.

Example:



void CalculateLWMA (int rates total, int prev calculated,int begin,const dou

int i,1limit;
static int weightsum=0;
double sum=0;

//---
if (prev _calculated==0)
{
limit=MA Period+begin;

//--- set empty value for first limit bars
for (i=0; i<limit; i++4+) LineBuffer[1]=0.0;
//--—- calculate first visible value

double firstValue=0;

for (int i=begin; i<limit; i++)
{
int k=i-begin+l;
weightsum+t+=k;
firstValue+=k*price[i];

}
firstValue/=(double)weightsum;
LineBuffer[limit-1]=firstValue;

}
else
{
limit=prev calculated-1;

}

for (i=limit;i<rates total;i++)
{
sum=0;
for (int j=0; Jj<MA Period; Jj++) sum+=(MA Period-j) *pricel[i-J];
LineBuffer[i]=sum/weightsum;
}

[/ /===
}

Pay attention to the variable i, declared in line

for (int i=begin; i<limit; i++)
{
int k=i-begin+l;
weightsum+t+=k;
firstValue+=k*price[i];

}

Its scope is only the for loop; outside of this loop there is another variable
with the same name, declared at the beginning of the function. In addition,
the k variable is declared in the loop body, its scope is the loop body.



Local variables can be declared with the access specifier static. In this case,
the compiler has a variable in the global pool of memory. Therefore, the
lifetime of a static variable is equal to the lifetime of the program. Here the
scope of such a variable is limited to the block in which it is declared.

See also
Data Types, Encapsulation and Extensibility of Types,Initialization of
Variables, Creating and Deleting Objects
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Creating and Deleting Objects

After a MQL4 program is loaded for execution, memory is allocated to each
variable according to its type. According to the access level, all variables are
divided into two types - global variables and local variables. According to the
memory class, they can be input parameters of a MQL4 program, static and
automatic. If necessary, each variable is initialized by a corresponding value.
After being used a variable is unintialized and memory used by it is returned
to the MQL4 executable system.

Initialization and Deinitialization of Global Variables

Global variables are initialized automatically right after a MQL4 program is
loaded and before any of function is called. During initialization initial values
are assigned to variables of simple types and a constructor (if there is any) is
called for objects. Input variables are always declared at a global level, and
are initialized by values set by a user in the dialog during the program start.

Despite the fact that static variables are usually declared at a local level, the
memory for these variables is pre-allocated, and initialization is performed
right after a program is loaded, the same as for global variables.

The initialization order corresponds to the variable declaration order in the
program. Deinitialization is performed in the reverse order. This rule is true
only for the variables that were not created by the new operator. Such
variables are created and initialized automatically right after loading, and
are deinitialized before the program unloading.

Initialization and Deinitialization of Local Variables

If a variable declared on a local level is not a static one, memory is allocated
automatically for such a variable. Local variables, as well as global ones, are
initialized automatically at the moment when the program execution meets
their declaration. Thus the initialization order corresponds to the order of
declaration.

Local variables are deinitialized at the end of the program block, in which
they were declared, and in the order opposite to their declaration. A program
block is a compound operator that can be a part of selection operator switch,
loop operator (for, while, do-while), a function body or a part of the if-else

operator.
Local variables are initialized only at the moment when the program




execution meets the variable declaration. If during the program execution
the block, in which the variable is declared, was not executed, such a
variable is not initialized.

Initialization and Deinitialization of Objects Placed

A special case is that with object pointers, because declaration of a pointer
does not entail initialization of a corresponding objects. Dynamically placed
objects are initialized only at the moment when the class sample is created
by the new operator. Initialization of objects presupposes call of a constructor
of a corresponding class. If there is no corresponding constructor in the class,
its members of a simple type will not be automatically initialized; members of
types string, dynamic array and complex object will be automatically
initialized.

Pointers can be declared on a local or global level; and they can be initialized
by the empty value of NULL or by the value of the pointer of the same or
inherited type. If the new operator is called for a pointer declared on a local
level, the delete operator for this pointer must be performed before exiting
the level. Otherwise the pointer will be lost and the explicit deletion of the
object will fail.

All objects created by the expression of object_pointer=new_Class_name,
must be then deleted by the delete(object_pointer) operator. If for some
reasons such a variable is not deleted by the delete operator when the
program is completed, the corresponding entry will appear in the "Experts”
journal. One can declare several variables and assign a pointer of one object
to all of them.

If a dynamically created object has a constructor, this constructor will be
called at the moment of the new operator execution. If an object has a
destructor, it will be called during the execution of the delete operator.

Thus dynamically placed objects are created only at the moment when the
corresponding new operator is invoked, and are assuredly deleted either by
the delete operator or automatically by the executing system of MQL4 during
the program unloading. The order of declaration of pointers of dynamically
created object doesn't influence the order of their initialization. The order of
initialization and deinitialization is fully controlled by the programmer.

Dynamic memory allocation in MQL4

When working with dynamic arrays, released memory is immediately returned
back to the operating system.



When working with dynamic class objects using the new operator, first
memory is requested from the class memory pool the memory manager is
working with. If there is not enough memory in the pool, memory is requested
from the operating system. When deleting the dynamic object using the
delete operator, released memory is immediately returned back to the class
memory pool.

Memory manager releases memory back to the operating system immediately
after exiting the following event handling functions: Onlnit(), OnDeinit(),
OnStart(), OnTick(), OnCalculate(), OnTimer(), OnTester(), OnChartEvent().

Brief Characteristics of Variables

The main information about the order of creation, deletion, about calls of
constructors and destructors is given in the below table.

Global automatic Local automatic Dynamically created
variable variable object
Initialization right after a mql4 when the code line | at the execution of the

program is loaded where it is declared = new operator
is reached during

execution
Initialization in the order of in the order of irrespective of the
order declaration declaration order of declaration
Deinitialization | before a mql4 when execution when the delete
program is unloaded | exits the operator is executed or
declaration block before a mql4 program
is unloaded
Deinitialization | in the order in the order irrespective of the
order opposite to the opposite to the initialization order
initialization order | initialization order
Constructor at mql4 program at initialization at the execution of the
call loading new operator
Destructor call | at mql4 program when exiting the at the execution of the
unloading block where the delete operator
variable was
initialized
Error logs log message in the log message in the log message in the
"Experts” journal "Experts” journal "Experts” journal about
about the attempt about the attempt undeleted dynamically
to delete an to delete an created objects at the

automatically automatically unload of a mql4



created object created object program

See also

Data Types, Encapsulation and Extensibility of Types,Initialization of
Variables, Visibility Scope and Lifetime of Variables
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Preprocessor

Preprocessor is a special subsystem of the MQL4 compiler that is intended for
preparation of the program source code immediately before the program is
compiled.

Preprocessor allows enhancement of the source code readability. The code
can be structured by including of specific files containing source codes of
mql4-programs. The possibility to assigh mnemonic names to specific constants
contributes to enhancement of the code readability.

Preprocessor also allows determining specific parameters of mql4-programs:

- Declare constants

- Set program properties

- Include files in program text
- Import functions

- Conditional compilation

If the # symbol is used as the first character in a line of the program, this line
is considered as a preprocessor directive. A preprocessor directive ends with a
line feed character.



QO
Macro substitution (#define, #undef)

The #define directive can be used to assigh mnemonic names to constants.
There are two forms:

#define identifier expression // parameter-free form #de

The #define directive substitutes expression for all further found entries of
identifier in the source text. The identifier is replaced only if it is a separate
token. The identifier is not replaced if it is part of a comment, part of a
string, or part of another longer identifier.

The constant identifier is governed by the same rules as variable names. The
value can be of any type:

#define ABC 100
#define PI 3.14
#define COMPANY NAME "MetaQuotes Software Corp."

void ShowCopyright ()
{
Print ("Copyright 2001-2013, ",COMPANY NAME) ;

Print ("http://www.metaquotes.net");
}

expression can consist of several tokens, such as keywords, constants,
constant and non-constant expressions. expression ends with the end of the
line and can't be transferred to the next line.

Example:
#define TWO 2
#define THREE 3

#tdefine INCOMPLETE TWO+THREE
#define COMPLETE (TWO+THREE)
void OnStart ()

{

Print ("2 + 3*2 = ",INCOMPLETE*2) ;
Print (" (2 + 3)*2 = ",COMPLETE*2) ;
}

// Result

// 2 + 3*2

8

// (2 + 3)*2 10

Parametric Form #define



With the parametric form, all the subsequent found entries of identifier will
be replaced by expression taking into account the actual parameters. For
example:

// example with two parameters a and b
#define A 243
#define B 5-1
#define MUL(a, b) ((a)* (b))

double c¢c=MUL (A, B);

Print ("c=",c);

/*

expression double c=MUL(A,B);

is equivalent to double c=((2+3)*(5-1));
*/

// Result

// c=20

Be sure to enclose parameters in parentheses when using the parameters in
expression, as this will help avoid non-obvious errors that are hard to find. If
we rewrite the code without using the brackets, the result will be different:

// example with two parameters a and b
#define A 2+3
#define B 5-1
#define MUL(a, b) a*b

double c¢=MUL (A, B);

Print ("c=",c);

/*

expression double c=MUL(A,B);

is equivalent to double c=2+3*5-1;
*/

// Result

// c=16

When using the parametric form, maximum 8 parameters are allowed.

// correct parametric form
tdefine LOG(text) Print( FILE ," (", LINE ,") :",text) // one paramet

// incorrect parametric form
#define WRONG DEF (pl, p2, p3, p4, p5, p6, p7, p8, p9) pl+p2+p3+p4 // mpr

The #undef directive
The #undef directive cancels declaration of the macro substitution, defined



before.
Example:

#define MACRO

void funcl ()

{
#ifdef MACRO

Print ("MACRO 1is defined in ", FUNCTION );
felse

Print ("MACRO 1is not defined in ", FUNCTION );
#fendif

}

#undef MACRO

void func?2 ()

{
#ifdef MACRO

Print ("MACRO is defined in ", FUNCTION );
felse

Print ("MACRO 1is not defined in ", FUNCTION );
#fendif

}

void OnStart ()
{

funcl () ;
func? () ;
}

/* Result:

MACRO is defined in funcl
MACRO is not defined in func?2
*/
See also
Identifiers, Character Constants
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Program Properties (#¥property)

Every MQL4-program allows to specify additional specific parameters named
#property that help client terminal in proper servicing for programs without
the necessity to launch them explicitly. This concerns external settings of
indicators, first of all. Properties described in included files are completely
ignored. Properties must be specified in the main mq4 file.

fproperty identifier wvalue

The compiler will write declared values in the configuration of the module
executed.

Constant Type Description

strict Compiler directive for strict compilation mode
(see Updated MQL4)

icon string | Path to the file of an image that will be used as

an icon of the EX4 program. Path specification
rules are the same as for resources. The
property must be specified in the main module
with the MQL4 source code. The icon file must
be in the |ICO format.

link string | Link to the company website

copyright string | The company name

version string | Program version, maximum 31 characters
description string | Brief text description of a MQL4-program.

Several description can be present, each of
them describes one line of the text. The total
length of all description can not exceed 511
characters including line feed.

 —
—

MQL4 program stack size. The stack of sufficient
size is necessary when executing function
recursive calls.

When launching a script or an Expert Advisor on
the chart, the stack of at least 8 MB is allocated.
In case of indicators, the stack size is always
fixed and equal to 1 MB.

When a program is launched in the strategy
tester, the stack of 8 MB is always allocated for
it.

stacksize


http://en.wikipedia.org/wiki/ICO_%28file_format%29

library

indicator_chart_window

indicator_separate_window
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indicator_colorN

indicator_widthN

indicator_styleN
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indicator_levelcolor
indicator_levelwidth
indicator_levelstyle
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script_show_inputs

tester_file

)
r—'-

 —
—

 —
~+

 —
~+

double

0
=
o
o

)
r—'-

)
r—'-

string

A library; no start function is assigned, functions
with the export modifier can be imported in
other MQL4-programs

Show the indicator in the chart window
Show the indicator in a separate window

Fixed height of the indicator subwindow in pixels
(property INDICATOR _HEIGHT)

Number of buffers for indicator calculation

The bottom scaling limit for a separate indicator
window

The top scaling limit for a separate indicator
window

Sets a label for the N-th graphic series displayed
in DataWindow

The color for displaying line N, where N is the
number of graphic series; numbering starts from
1

Line thickness in graphic series, where N is the
number of graphic series; numbering starts from
1

Line style in graphic series, specified by the
values of ENUM_LINE _STYLE. N is the number of
graphic series; numbering starts from 1

Type of indicator drawing style. N is the number
of graphic series; numbering starts from 1

Horizontal level of N in a separate indicator
window

Color of horizontal levels of the indicator
Thickness of horizontal levels of the indicator
Style of horizontal levels of the indicator

Display a confirmation window before running
the script

Display a window with the properties before
running the script and disable this confirmation
window

File name from
<terminal_data_folder>\MQL4\Files\ to be sent



to a virtual server

tester_indicator string | Indicator file name from
<terminal_data_folder>\MQL4\Indicators\ to be
sent to a virtual server

tester_library string | Library file name from
<terminal_data_folder>\MQL4\Libraries\ to be
sent to a virtual server

tester_file, tester_indicator and tester_library properties are necessary for
describing the list of the files required for working in virtual hosting.

Indicator files called in iCustom() function with a fixed name, as well as all
library files used in MQL4 programs are copied automatically during the
migration.

Find out more about migration of programs in the article "How to Prepare a
Trading Account for Migration to Virtual Hosting".

Sample code for moving files to a hosting

#property tester file "trade patterns.csv" // file with the data to be

Example of an implicit indication of an indicator name in the code

string indicator name="smoothed ma.ex4";
double val=iCustom (NULL, 0, indicator name,13,1,0);

Sample Task of Description and Version Number

fproperty version "3.70" // Current version of the Expert Advispr
#fproperty description "ZigZag universal with Pesavento Patterns"

#property description "At the moment in the indicator several ZigZags wiltt
#fproperty description "It is possible to embed a large number of other inc
#fproperty description "lows and automatically build from these highs and 1


https://www.mql5.com/en/articles/994

P

Expert - ZUP

About | Common

ZUpP 3.70

FigZag universal with Pesavento Pattems

At the moment in the indicator several figfags with different algorithms are included
It is possible to embed a lange number of other indicators showing the highs and
lows and automatically build from these highs and lows various graphical tools

OK || Cancel ||

Reset
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Including Files (#include)

The #include command line can be placed anywhere in the program, but
usually all inclusions are placed at the beginning of the source code. Call
format:

#include <file_name>#include "file name"

Examples:

#include <WinUser32.mgh>
#include "mylib.mgh"

The preprocessor replaces the line #include <file_name> with the content of
the file WinUser32.mgh. Angle brackets indicate that the WinUser32.mqgh file
will be taken from the standard directory (usually it s
terminal_installation_directory\MQL4\Include). The current directory is not
included in the search.

If the file name is enclosed in quotation marks, the search is made in the
current directory (which contains the main source file). The standard
directory is not included in the search.

See also
Importing Functions




@
Importing Function (#import)

Functions are imported from compiled MQL4 modules (*.ex4 files) and from
operating system modules (*.dll files). The module name is specified in the
#import directive. For compiler to be able to correctly form the imported
function call and organize proper transmission parameters, the full
description of functions is needed. Function descriptions immediately follow
the #import "module name” directive. New command #import (can be without
parameters) completes the block of imported function descriptions.

#import "file name" funcl define;
func?2 define;

funcN define;
#import

Imported functions can have any names. Functions having the same names but
from different modules can be imported at the same time. Imported functions
can have names that coincide with the names of built-in functions. Operation
of scope resolution defines which of the functions should be called.

The order of searching for a file specified after the #import keyword is
described in Call of Imported Functions.

Since the imported functions are outside the compiled module, the compiler
can not verify the validity of passed parameters. Therefore, to avoid run-time
errors, one must accurately describe the composition and order of parameters
passed to imported functions. Parameters passed to imported functions (both
from EX4, and from the DLL-module) can have default values.

The following can't be used for parameters in imported functions:
- pointers (*);
- links to objects that contain dynamic arrays and/or pointers.

Classes, string arrays or complex objects that contain strings and/or dynamic
arrays of any types cannot be passed as a parameter to functions imported
from DLL.

Examples:




#import "user32.dll"

int MessageBoxW (uint hWnd, string lpText,string lpCaption,uint uType) ;
#import "stdlib.ex4"

string ErrorDescription(int error code);

int RGB (int red value, int green value,int blue value);
bool CompareDoubles (double numberl, double number?);

string DoubleToStrMorePrecision (double number,int precision);
string IntegerToHexString(int integer number) ;

#import "ExpertSample.dll"

int GetIntValue (int) ;

double GetDoubleValue (double) ;

string GetStringValue (string);

double GetArraylItemValue (double &arr[],int,int);

bool SetArrayItemValue (double &arr[],int,int,double);

double GetRatesItemValue (double &rates[][6],1int,int,int);
#import

To import functions during execution of a mql4 program, early binding is used.
This means that the library is loaded during the loading of a program using its
ex4 program.

It's not recommended to use a fully qualified name of the loadable module of
type Drive:\Directory\FileName.Ext. MQL4 libraries are loaded from the
terminal_dir\MQL4\Libraries folder.
See also

Including Files
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Conditional Compilation (#ifdef, #ifndef, #else, #endif)

Preprocessor conditional compilation directives allow compiling or skipping a
part of the program depending on the fulfillment of a certain condition.

That condition can take one of the following forms.

#ifdef identifier // the code located here is compiled if identifier ha
#endif

#ifndef identifier

// the code located here is compiled if identifier is not currently def
#endif

Any of the conditional compilation directives can be followed by any number
of lines possibly containing #else directive and ending with #endif. If the
verified condition is true, the lines between #else and #endif are ignored. If
the verified condition is not fulfilled, all lines between checking and #else
directive (or #endif directive if the former is absent) are ighored.

Example:

#ifndef TestMode
#define TestMode

#endif

J e === ====c==cc=cc=cc=cc=cc=cc=cc=co==c= +F
//| Script program start function

J e === ====c==cc=cc=cc=cc=cc=cc=cc=co==c= +F

void OnStart ()

{
#ifdef TestMode

Print ("Test mode") ;
#else

Print ("Normal mode") ;
#endif
}

Depending on the program type and compilation mode, the standard macros
are defined the following way:

__MQL4__ macro is defined when compiling *.mqg4 file, _ MQL5__ macro is
defined when compiling *.mq5 one.

_DEBUG macro is defined when compiling in debug mode.

_RELEASE macro is defined when compiling in release mode.

Example:



void OnStart ()
{
#ifdef  MQL5
#ifdef DEBUG
Print ("Hello from MQL5 compiler [DEBUG]"):;
#else
#ifdef RELEASE
Print ("Hello from MQLS5 compiler [RELEASE]");
#endif
#endif
felse
#ifdef  MQL4
tifdef DEBUG
Print ("Hello from MQL4 compiler [DEBUG]"):;
#else
#ifdef RELEASE
Print ("Hello from MQL4 compiler [RELEASE]");
#endif
#endif
#endif
#fendif
}
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Object-Oriented Programming

Object-oriented programming (OOP) is programming primarily focused on
data, while data and behavior are being inseparably linked. Data and
behavior together constitute a class, while objects are class instances.

The components of the object-oriented approach are:

- Encapsulation and type extensibility
- Inheritance

- Polymorphism

- Overloading

- Virtual functions

OOP considers computation as modeling of behavior. The modeled item is the
object represented by computational abstractions. Suppose we want to write a
well known game "Tetris". To do this, we must learn how to model the
appearance of random shapes composed of four squares joined together by
edges. Also we need to regulate the falling speed of shapes, define
operations of rotation and shift of shapes. Moving of shapes on the screen is
limited by the well's boundaries, this requirement must also be modeled.
Besides that, filled rows of cubes must be destroyed and achieved points must
be counted.

Thus, this easy-to-understand game requires the creation of several models -
shape model, well model, shape movement model and so on. All these models
are abstractions, represented by calculations in the computer. To describe
these models, the concept of Abstract Data Type, ADT (or complex data type)
is used. Strictly speaking, the model of the "shapes” motion in the DOM is not
a data type, but it is a set of operations on the "shape” data type, using the
restrictions of the "well" data type.

Objects are class variables. Object-oriented programming allows you to easily
create and use ADT. Object-oriented programming uses the inheritance
mechanism. The benefit of inheritance is in the fact that it allows obtaining
derivative types from data types already defined by a user.

For example, to create Tetris shapes, it's convenient to create a base class
Shape first. The other classes representing all seven possible shape types can
be derived on its basis. Behavior of shapes is defined in the base class, while
implementation of behavior of each separate shape is defined in derivative
classes.



In OOP objects are responsible for their behavior. ADT developer should
include a code to describe any behavior that would normally be expected
from the corresponding objects. The fact that the object itself is responsible
for its behavior, greatly simplifies the task of programming for the user of this
object.

If we want to draw a shape on the screen, we need to know where the center
will be and how to draw it. If a separate shape knows how to draw itself, the
programmer should send a "draw"” message when using such a shape.

The MQL4 Language is a C++ like, and it also has the encapsulation
mechanism for the implementation of ADT. On the one hand encapsulation
combines the internal details of the implementation of a particular type, and
on the other hand it combines externally accessible functions that can
influence objects of this type. Implementation details may be inaccessible for
a program that uses this type.

The concept of OOP has a set of related concepts, including the following:

- Simulation of actions from the real world

- User-defined data types

- Hiding the implementation details

- Possibility of the code reuse through inheritance
- Interpretation of function calls during execution

Some of these concepts are rather vague, some are abstract, others are
general.
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Encapsulation and Extensibility of Types

OOP is a balanced approach to writing software. Data and behavior are packed
together. This encapsulation creates user-defined data types, extending the
language data types and interacting with them. Types extensibility is an
opportunity to add to the language user-defined data types, which are also
easy to use, as well as basic types.

An abstract data type, for example, a string, is a description of the ideal, well
known behavior type.

The string user knows that the string operations, such as concatenation or
print, have a certain behavior. Concatenation and print operations are called
methods.

A certain implementation of ADT may have some restrictions, for example,
strings can be limited in length. These limitations affect the behavior opened
to all. At the same time, internal or private implementation details do not
affect directly the way the user sees the object. For example, the string is
often implemented as an array, while the internal base address of this array
and its name are not essential for the user.

Encapsulation is the ability to hide the implementation details when the open
interfaces to user-defined type is provided. In MQL4, as well as in C++, class
and structure definitions (class and struct) are used for the encapsulation
provisions in combination with access keywords private, protected and public.

The public keyword shows that access to the members that stand behind it is
open without restrictions. Without this keyword, class members are locked by
default. Private members are accessible only by member functions only of its
class.

Protected class functions are available to class functions not only in its class,
but also in its inheritor classes. Public class functions are available for any
function within the scope of the class declaration. The protection makes
possible to hide part of the class implementation, thus preventing unexpected
changes in the structure of data. Access restriction or data hiding is a feature
of the object-oriented programming.

Usually, class functions are protected and declared with the protected
modifier, the reading and writing of the values are performed by using special
so-called set-and get-methods that are defined by the public access modifier.



Example:

class CPerson {

protected:
string m name; // name

public:
void SetName (string n) {m name=n;}// sets name
string GetName () {return (m name);} // returns name

i 8

This approach offers several advantages. First, by function name we can
understand what it does - sets or gets the value of a class member. Secondly,
perhaps in the future we will need to change the type of the m_name
variable in the CPerson class or in any of its derivative classes.

In this case, we'll need just to change the implementation of functions
SetName() and GetName(), while objects of the CPerson class will be
available for using in a program without any code changes because the user
will not even know that the data type of m_name has changed.

Example:



struct Name

{

string first name; // name
string last name; // last name

i 8

class CPerson

{

protected:

Name m name; // name
public:

void SetName (string n) ;

string GetName () {return (m name.first name+" "+m name.last na
private:

string GetFirstName (string full name);

string GetLastName (string full name);

i 8

void CPerson::SetName (string n)

{

m name.first name=GetFirstName (n) ;
m name.last name=GetLastName (n) ;

}

string CPerson::GetFirstName (string full name)

{

int pos=StringFind(full name,"™ ");

if (pos>0) StringSetCharacter (full name,pos,0);
return (full name);

}

string CPerson::GetLastName (string full name)

{

string ret string;

int pos=StringFind(full name,"™ ");
1f (pos>0) ret string=StringSubstr (full name,pos+l);
else ret string=full name;

return (ret string);

}

See also
Data Types




Q@

Inheritance

The characteristic feature of OOP is the encouragement of code reuse
through inheritance. A new class is made from the existing, which is called
the base class. The derived class uses the members of the base class, but can
also modify and supplement them.

Many types are variations of the existing types. It is often tedious to develop a
new code for each of them. In addition, the new code implies new errors. The
derived class inherits the description of the base class, thus any re-
development and re-testing of code is unnecessary. The inheritance
relationships are hierarchical.

Hierarchy is a method that allows to copy the elements in all their diversity
and complexity. It introduces the objects classification. For example, the
periodic table of elements has gases. They possess to properties inherent to
all periodic elements.

Inert gases constitute the next important subclass. The hierarchy is that the
inert gas, such as argon is a gas, and gas, in its turn, is part of the system.
Such a hierarchy allows to interpret behaviour of inert gases easily. We know
that their atoms contain protons and electrons, that is true for all other
elements.

We know that they are in a gaseous state at room temperature, like all the
gases. We know that no gas from inert gas subclass enters usual chemical
reaction with other elements, and it is a property of all inert gases.

Consider an example of the inheritance of geometric shapes. To describe the
whole variety of simple shapes (circle, triangle, rectangle, square etc.), the
best way is to create a base class (ADT), which is the ancestor of all the
derived classes.

Let's create a base class CShape, which contains just the most common
members describing the shape. These members describe properties that are
characteristic of any shape - the type of the shape and main anchor point
coordinates.

Example:



//--- The base class Shape class CShape
{

protected:

int m type; // Shape type

int m Xpos; // X - coordinate of the base point

int m ypos; // Y - coordinate of the base point
public:

CShape () {m_type=0; m xpos=0; m ypos=0;} // constructor
void SetXPos (int x) {m xpos=x;} // set X
void SetYPos (int y) {m ypos=y;} // set Y

i 8

Next, create new classes derived from the base class, in which we will add
necessary fields, each specifying a certain class. For the Circle shape it is
necessary to add a member that contains the radius value. The Square shape
is characterized by the side value. Therefore, derived classes, inherited from
the base class CShape will be declared as follows:

//-—-— The derived class circle
class CCircle : public CShape // After a colon we define the base ¢
{ // from which inheritance is made
private:
int m radius; // circle radius
public:

CCircle() {m type=1;}// constructor, type 1
bi

For the Square shape class declaration is similar:

//--- the derived class Square
class CSquare : public CShape // After a colon we define the base ¢
{ // from which inheritance is made
private:
int m square side; // square side
public:

CSquare () {m_type=2;} // constructor, type 2
}i

It should be noted that while object is created the base class constructor is
called first, and then the constructor of the derived class is called. When an

object is destroyed first the destructor of the derived class is called, and then
a base class destructor is called.

Thus, by declaring the most general members in the base class, we can add
an additional members in derived classes, which specify a particular class.




Inheritance allows creating powerful code libraries that can be reused many
times.

The syntax for creating a derived class from an already existing one is as
follows:

class class name :
(public | protected | private) opt base class name

{

class members declaration

i 8

One of aspects of the derived class is the visibility (openness) of its members
successors (heirs). The public, protected and private keywords are used to
indicate the extent, to which members of the base class will be available for
the derived one. The public keyword after a colon in the header of a derived
class indicates that the protected and public members of the base class
CShape should be inherited as protected and public members of the derived
class CCircle.

The private class members of the base class are not available for the derived
class. The public inheritance also means that derived classes (CCircle and
CSquare) are CShapes. That is, the Square (CSquare) is a shape (CShape), but
the shape does not necessarily have to be a square.

The derived class is a modification of the base class, it inherits the protected
and public members of the base class. The constructors and destructors of the
base class cannot be inherited. In addition to members of the base class, new
members are added in a derivative class.

The derived class may include the implementation of member functions,
different from the base class. It has nothing common with an overload, when
the meaning of the same function name may be different for different
signatures.

In protected inheritance, public and protected members of base class become
protected members of derived class. In private inheritance, the public and
protected members of base class become private members of the derived
class.

In protected and private inheritance, the relation that "the object of a
derivative class is object of a base class” is not true. The protected and
private inheritance types are rare, and each of them needs to be used
carefully.



It should be understood that the type of inheritance (public, protected or
private) does not affect the ways of accessing the members of base classes
in the hierarchy of inheritance from a derived class. With any type of
inheritance, only base class members declared with public and protected
access specifiers will be available out of the derived classes. Let's consider it
in the following example:

#property copyright "Copyright 2011, MetaQuotes Software Corp."

#fproperty link "https://www.mgl5.com"

fproperty version "1.00"

J e === ====c==cc=cc=cc=cc=cc=cc=cc=co==c= +F
//| Example class with a few access types

J e === ====c==cc=cc=cc=cc=cc=cc=cc=co==c= +F

class CBaseClass

{

private: //—--- The private member is not available from deriye
int m member;

protected: //--— The protected method is available from the Dbalse
int Member () {return (m member) ; }

public: //—--- Class constructor is available to all members| c

CBaseClass () {m member=5; return; };

private: //-—-- A private method for assigning a value to m men
void Member (int value) { m member=value;};
bi

[/ == +

//| Derived class with errors

[/ == +

class CDerived: public CBaseClass // specification of public inheritance| ¢

{

public:
void Func() // In the derived class, define a function with calls to e

{
//--- An attempt to modify a private member of the base class
m member=0; // Error, the private member of the base class ({is
Member (0) ; // Error, the private method of the base class [is
//--- Reading the member of the base class
Print (m _member) ; // Error, the private member of the base class {is
Print (Member () ) ; // No error, protected method is available froml t

i 8

In the above example, CBaseClass has only a public method the constructor.
Constructors are called automatically when creating a class object. Therefore,
the private member m_member and the protected methods Member() cannot
be called from the outside. But in case of public inheritance, the Member()



method of the base class will be available from the derived classes.

In case of protected inheritance, all the members of the base class with
public and protected access become protected. It means that if public data
members and methods of the base class were accessible from the outside,
with protected inheritance they are available only from the classes of the
derived class and its further derivatives.



class CBaseMathClass
{

private: //--- The private member is not available from deriyve
double m Pi;

public: //—--- Getting and setting a value for m Pi
void SetPI (double v) {m Pi=v;return;};
double GetPI () {return m Pi;};

public: // The class constructor is available to all member|s

CBaseMathClass () {SetPI(3.14); PrintFormat ("%s", FU

J e === ====c==cc=cc=cc=cc=cc=cc=cc=co==c= +F
//| A derived class, in which m Pi cannot be modified
J e === ====c==cc=cc=cc=cc=cc=cc=cc=co==c= +F

class CProtectedChildClass: protected CBaseMathClass // Protected inherilte
{

private:
double m radius;
public: //-—-- Public methods in the derived class
void SetRadius (double r) {m radius=r; return;};
double GetCirclelLength () {return GetPI()*m radius;};
i
//+y-- +
//| Script starting function
J e === ====c==cc=cc=cc=cc=cc=cc=cc=co==c= +F

void OnStart ()
{

//--— When creating a derived class, the constructor of the base class wfil
CProtectedChildClass pt;
//--- Specify radius

pt.SetRadius (10);

PrintFormat ("Length=%G",pt.GetCirclelLength())
//--- If we uncomment the line below, we will get an error at the stage |of
// pt.SetPI(3);

//—--- Now declare a variable of the base class and try to set the Pi conlst
CBaseMathClass bc;
bc.SetPI (10);

//--- Here is the result
PrintFormat ("bc.GetPI ()
}

3G",bc.GetPI());

The example shows that methods SetPl() and GetPi() in the base class
CBaseMathClass are open and available for calling from any place of the
program. But at the same time, for CProtectedChildClass which is derived



from it these methods can be called only from the methods of the
CProtectedChildClass class or its derived classes.

In case of private inheritance, all the members of the basic class with the
public and protected access become private, and calling them becomes
impossible in further inheritance.

MQL4 has no multiple inheritance.

See also
Structures and Classes
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Polymorphism

Polymorphism is an opportunity for different classes of objects, related
through inheritance, to respond in various ways when calling the same
function element. It helps to create a universal mechanism describing the
behavior of not only the base class, but also descendant classes.

Let's continue to develop a base class CShape, and define a member function
GetArea(), desighed to calculate the area of a shape. In all the descendant
classes, produced by inheritance from the base class, we redefine this
function in accordance with rules of calculating the area of a particular
shape.

For a square (class CSquare), the area is calculated through its sides, for a
circle (class CCircle), area is expressed through its radius etc. We can create
an array to store objects of CShape type, in which both objects of a base class
and those of all descendant classes can be stored. Further we can call the
same function for each element of the array.

Example:
//--- Base class class CShape
{
protected:
int m type; // Shape type
int m Xpos; // X - coordinate of the base ppi
int m ypos; // Y - coordinate of the base ppi
public:
void CShape () {m_type=0;}; // constructor, type=0
int GetType () {return(m type);};// returns type of the shape
virtual
double GetArea () {return (0); }// returns area of the shape

i 8

Now, all of the derived classes have a member function getArea(), which
returns a zero value. The implementation of this function in each descendant
will vary.



//--—- The derived class Circle

class CCircle : public CShape // After a colon we define the pc
{ // from which inheritance is made
private:
double m radius; // circle radius
public:
void CCircle() {m type=1;}; // constructor, type=1l
void SetRadius (double r) {m radius=r;};

virtual double GetArea () {return (3.14*m radius*m radius);}// circle are

i 8

For the class Square the declaration is the same:

//--- The derived class Square
class CSquare : public CShape // After a colon we define the pc
{ // from which inheritance is made
private:
double m_square side; // square side
public:
void CSquare () {m_type=2;}; // constructor, type=l
void SetSide (double s) {m square side=s;};

virtual double GetArea() {return (m square side*m square side);}// squa

i 8

For calculating the area of the square and circle, we need the corresponding
values of m_radius and m_square_side, so we have added the functions
SetRadius() and SetSide() in the declaration of the corresponding class.

It is assumed that object of different types (CCircle and CSquare) derived
from one base type CShape are used in our program. Polymorphism allows
creating an array of objects of the base CShape class, but when declaring this
array, these objects are yet unknown and their type is undefined.

The decision on what type of object will be contained in each element of the
array will be taken directly during program execution. This involves the
dynamic creation of objects of the appropriate classes, and hence the
necessity to use object pointers instead of objects.

The new operator is used for dynamic creation of objects. Each such object
must be individually and explicitly deleted using the delete operator.
Therefore we will declare an array of pointers of CShape type, and create an
object of a proper type for each element (new Class_Name), as shown in the
following script example:



//| Script program start function

vold OnStart ()
{

//—-—-- Declare an array of object pointers of the base type
CShape *shapes|[5]; // An array of pointers to CShape object

//—--— Here fill in the array with derived objects

//—--- Declare a pointer to the object of CCircle type
CCircle *circle=new CCircle () ;

//-—-—- Set object properties at the circle pointer
circle.SetRadius (2.5);

//--— Place the pointer value in shapes[0]
shapes[0]=circle;

//—--- Create another CCircle object and write down its pointer in shapes|[1]
circle=new CCircle();
shapes[l]=circle;
circle.SetRadius (5) ;

//—-—-—- Here we intentionally "forget" to set a value for shapes[2]
//circle=new CCircle();

//circle.SetRadius (10) ;

//shapes[2]=circle;

//—-—— Set NULL for the element that is not used
shapes [2]=NULL;

//--- Create a CSquare object and write down its pointer to shapes[3]
CSquare *square=new CSquare () ;
square.SetSide (5) ;
shapes[3]=square;

//--- Create a CSquare object and write down its pointer to shapes[4]
square=new CSquare () ;
square.SetSide (10) ;
shapes[4]=square;

//--- We have an array of pointers, get its size
int total=ArraySize (shapes);
//-—-—- Pass in a loop through all pointers in the array
for (int i=0; 1i<5;i++)
{
//--—- If the pointer at the specified index is wvalid
if (CheckPointer (shapes[i]) !=POINTER INVALID)

{
//--- Log the type and square of the shape



PrintFormat ("The object of type %d has the square %G",
shapes[i] .GetType (),

shapes[i] .GetArea()) ;

}

//--- I1If the pointer has type POINTER INVALID

else
{
//--- Notify of an error
PrintFormat ("Object shapes[%d] has not been initialized! Its pojir

i,EnumToString (CheckPointer (shapes[i])))

}

}

//—-—— We must delete all created dynamic objects

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

{
//-—- We can delete only the objects with pointers of POINTER DYNAMI

if (CheckPointer (shapes[i])==POINTER DYNAMIC)

{
//--- Notify of deletion

PrintFormat ("Deleting shapes([%d]", 1)
//—-—- Delete an object by its pointer
delete shapes[i];

}

}

Please note that when deleting an object using the delete operator, the type
of its pointer must be checked. Only objects with the POINTER_DYNAMIC
pointer can be deleted using delete. For pointers of other type, an error will
be returned.

But besides the redefining of functions during inheritance, polymorphism also
includes the implementation of one and the same functions with different
sets of parameters within a class. This means that the class may have several
functions with the same name but with a different type and/or set of
parameters. In this case, polymorphism is implemented through the function
overload.




Q@

Overload

Within one class it is possible to define two or more methods that use the
same name, but have different numbers of parameters. When this occurs,
methods are called overloaded and such a process is referred to as method
overloading.

Method overloading is one of ways of polymorphism realization. Overloading
of methods is performed according to the same rules as the function
overloading.

If the called function has no exact match, the compiler searches for a suitable
function on three levels sequentially:
1.search within class methods.

2.search within the base class methods, consistently from the nearest
ancestor to the very first.

3.search among other functions.

If there is no exact correspondence at all levels, but several suitable
functions at different levels have been found, the function found at the least
level is used. Within one level, there can't be more than one suitable
function.

See also
Function Overloading




QO
Virtual Functions

The virtual keyword is the function specifier, which provides a mechanism to
select dynamically at runtime an appropriate function-member among the
functions of basic and derived classes. Structures cannot have virtual
functions. It can be used to change the declarations for function-members
only.

The virtual function, like an ordinary function, must have an executable
body. When called, its semantic is the same as that of other functions.

A virtual function may be overridden in a derived class. The choice of what
function definition should be called for a virtual function is made dynamically
(at runtime). A typical case is when a base class contains a virtual function,
and derived classes have their own versions of this function.

The pointer to the base class can indicate either a base class object or the
object of a derived class. The choice of the member-function to call will be
performed at runtime and will depend on the type of the object, not the type
of the pointer. If there is no member of a derived type, the virtual function of
the base class is used by default.

Destructors are always virtual, regardless of whether they are declared with
the virtual keyword or not.

Attention: it is not recommended to call virtual methods from constructors
and desctructors, because the result is undefined in this case.

Let's consider the use of virtual functions on the example of Tetris.mqg5. The
base class CTetrisShape with the virtual function Draw is defined in the
included file TetisShape.mqh.



protected:
int
int
int
int
int
int
int
int
public:
void
void
void
void
int
int
int
int
int
void
void
void
virtual
virtual
virtual
virtual

i 8

void
bool
bool
bool

m type;

m Xpos;

m ypos;

il RSLZE S

il YSLZE S

m prev_turn;

m turn;

m right border;

CTetrisShape () ;
SetRightBorder (int border)
SetYPos (int ypos)

SetXPos (int xpos)

GetYPos ()

GetXPos ()

GetYSize ()

GetXSize ()

GetType ()

Left ()

Right ()

Rotate ()

Draw ()

CheckDown (inté& pad array([])
CheckLeft (int& side rowl[]);

{
{
{
{
{
{
{
{
{
{
{
{

.
’

CheckRight (int& side rowl[]);

m right border=border;
m yposS=ypos;

m XPOS=XpPOS;
return (m _ypos) ;

return (m xXpos) ;

)
)

4

(
return(m ysize
(

4

return (m xsize
return (m_type);

m xpos—-=SHAPE SIZE;
m xpos+=SHAPE SIZE;
m prev_turn=m turn;
return;

1

}
}
}
}
}
}
}
}

}
}
+

}

Further, for each derived class, this function is implemented in accordance
with characteristics of a descendant class. For example, the first shape
CTetrisShape1 has its own implementation of the Draw() function:



class CTetrisShapel : public CTetrisShape
{
public:
//--- shape drawing
virtual void Draw ()
{
int i g
string name;
/ /===
1f (m turn== | | m turn==2)
{
//--- horizontal
for (i=0; 1<4; i++)
{
name=SHAPE NAME+ (string)i;
ObjectSetInteger (0, name, OBJPROP XDISTANCE,m xpos+i*SHAPE SIZE)
ObjectSetInteger (0, name, OBJPROP YDISTANCE,m ypos);
}
}
else
{
//-—-— vertical
for (i=0; 1<4; i++)
{
name=SHAPE NAME+ (string)i;
ObjectSetInteger (0, name, OBJPROP XDISTANCE,m Xpos) ;
ObjectSetInteger (0, name, OBJPROP YDISTANCE,m ypos+i*SHAPE SIZE)
}

}

The Square shape is described by class CTetrisShapeé and has its own
implementation of the Draw() method:



class CTetrisShape6 public CTetrisShape
{
public:
//--- Shape drawing
virtual void Draw ()
{
int g
string name;
/ /===
for (1=0; 1i<2; i++)

{

name=SHAPE NAME+ (string)i;
ObjectSetInteger (0, name, OBJPROP XDISTANCE,m xpos+i*SHAPE SIZE);
ObjectSetInteger (0, name, OBJPROP YDISTANCE,m ypos);

i<4; i++)

name=SHAPE NAME+ (string)i;
ObjectSetInteger (0, name, OBJPROP XDISTANCE,m xXpos+ (i-2) *SHAPE SIZE
ObjectSetInteger (0, name, OBJPROP YDISTANCE,m ypos+SHAPE SIZE) ;

}

i 8

Depending on the class, to which the created object belongs, it calls the
virtual function of this or that derived class.

void CTetrisField: :NewShape ()

{

//--- creating one of the 7 possible shapes randomly
int nshape=rand()%7;

switch (nshape)

{

case
case
case
case
case
case
case

}
//——— draw

m_shape.

//-=-
}

o U b W DN P O

m_shape=new
m_shape=new
m_shape=new
m_shape=new
m_shape=new
m_shape=new
m_shape=new

Draw () ;

CTetrisShapel;
CTetrisShape?2;
CTetrisShape3;
CTetrisShape4;
CTetrisShapeb;
CTetrisShape6;
CTetrisShape’7;

break;
break;
break;
break;
break;
break;
break;



Q@

Static members of a Class/Structure

Static Members

The members of a class can be declared using the storage class modifier
static. These data members are shared by all instances of this class and are
stored in one place. Non-static data members are created for each class
object variable.

The inability to declare static members of a class would have led to the need
to declare these data on the the global level of the program. It would break
the relationship between the data and their class, and is not consistent with
the basic paradigm of the OOP - joining data and methods for handling them
in a class. The static member allows class data that are not specific to a
particular instance to exist in the class scope.

Since a static class member does not depend on the particular instance, the
reference to it is as follows:

class name::variable
where class_name is the name of the class, and variable is the name of the
class member.

As you see, to access the static member of a class, context resolution operator
:: is used. When you access a static member within class methods, the context
operator is optional.

Static member of a class has to be explicitly initialized with desired value.
For this it must be declared and initialized in global scope. The sequence of
static members initialization will correspond to the sequence of their
declaration in global scope.

For example, we have a class CParser used for parsing the text, and we need
to count the total number of processed words and characters. We only need to
declare the necessary class members as static and initialize them at the
global level. Then all instances of the class will use common counters of
words and characters.



class CParser

{

public:
static int s _words;
static int s _symbols;
//--- Constructor and destructor
CParser (void) ;
~CParser (void) {};
}i
//--- Initialization of static members of the Parser class at the global| 1

int CParser::s words=0;
int Charger: s symools=0g

A static class member can be declared with the const keyword. Such static
constants must be initialized at the global level with the const keyword:

R R e it +
//|] Class "Stack" for storing processed data
R R e it +

class CStack

{
public:
CStack (void) ;
~CStack (void) {};

private:
static const int s max length; // Maximum stack capacity

i 8

//—-—— Initialization of the static constant of the CStack class
const int CStack::s max length=1000;

Pointer this

The keyword this denotes an implicitly declared pointer to itself to a specific
instance of the class, in the context of which the method is executed. It can
be used only in non-static methods of the class. Pointer this is an implicit non-
static member of any class.

In static functions you can access only static members/methods of a class.

Static Methods

In MQL4 member functions of type static can be used. The static modifier
must precede the return type of a function in the declaration inside a class.



class CStack
{

public:
//--- Constructor and destructor
CStack (void) {};
~CStack (void) {};
//—-—-- Maximum stack capacity
static int Capacity()
private:
int m length; // The number of elements in the stack

static const int s max length; // Maximum stack capacity

i 8

J e === ====c==cc=cc=cc=cc=cc=cc=cc=co==c= +F
// |1 Returns the maximum number of elements to store in the stack |
J e === ====c==cc=cc=cc=cc=cc=cc=cc=co==c= +F

int CStack::Capacity(void)
{

return (s max length);

}

//--- Initialization of the static constant of the CStack class

const int CStack::s max length=1000;

J e === ====c==cc=cc=cc=cc=cc=cc=cc=co==c= +F
//| Script program start function

J e === ====c==cc=cc=cc=cc=cc=cc=cc=co==c= +F

void OnStart ()
{

//--- declare CStack type variable
CStack stack;
//--- call the object's static method

Print ("CStack.s max length=",stack.Capacity());
//--- it can also be called the following way, as the method is static anc

Print ("CStack.s max length=",CStack::Capacity());
}

A method with the const modifier is called constant and cannot modify
implicit members of its class. Declaration of constant functions of a class and
constant parameters is called const-correctness control. Through this control
you can be sure that the compiler will ensure the consistency of values of
objects and will return an error during compilation if there is something
wrong.

The const modifier is placed after the list of arguments inside a class
declaration. Definition outside a class should also include the const modifier:



//| Class "Rectangle"

class CRectangle

{

private:
double m width; // Width
double m height; // Height
public:
//—--- Constructors and destructor
CRectangle (void) :m width (0),m height (0) {};
CRectangle (const double w,const double h):m width (w),
~CRectangle (void) {};
//--- Calculating the area
double Square (void) const;
static double Square (const double w,const double h);// { return (w*lr
i
/[y +
//| Returns the area of the "Rectangle" object
/[y +

double CRectangle::Square (void) const

{
return (Square (m width,m height));

R R e it +
//| Returns the product of two variables
R R e it +

static double CRectangle::Square (const double w,const double h)

{

return (w*h) ;

R R e T e e EE L L L CE Lt +
//| Script program start function
R R e T e e EE L L L CE Lt +

void OnStart ()
{

//--- Create a rectangle rect with the sides equal to 5 and 6
CRectangle rect(5,6);

//—--- Find the rectangle area using a constant method
PrintFormat ("rect.Square ()=%.2f", rect.Square());

//--- Find the product of numbers using the static method of class CRectpar
PrintFormat ("CRectangle: :Square(2.0,1.5)=%f",CRectangle::Square(2.0,1.¢t
}

An additional argument in favor of using the constancy control is the fact that
in this case, the compiler generates a special optimization, for example,
places a constant object in read-only memory.



A static function cannot be determined with the const modifier, because this
modifier ensures the constancy of the instance members when calling this

function. But, as mentioned above, the static function cannot access non-
static class members.

See also
Static Variables, Variables, References. Modifier & and Keyword this




@
Function Templates

Overloaded functions are commonly used to perform similar operations on
various data types. ArraySize() is a simple example of such function in MQL4.
It returns size of any type of array. In fact, this system function is overloaded
and the entire implementation of such an overload is hidden from MQL4
application developers:

int ArraySize ( void& array/[] // checked array

) ;

It means that MQL4 language compiler inserts necessary implementation for
each call of this function. For example, that is how it can be done for integer
type arrays:

int ArraySize(

int& array/[] // array with int type elements
) ;

ArraySize() function can be displayed the following way for MglRates type
array for working with quotations in historical data format:

int ArraySize(

MglRates& array[] // array filled with MglRates type values
) ;

Thus, it is very convenient to use the same function for working with
different types. However, all preliminary work should be carried out the
necessary function should be overloaded for all data types it should correctly
work with.

There is a convenient solution. If similar operations should be executed for
each data type, it is possible to use function templates. In this case, a
programmer needs to write only one function template description. When
describing the template in such a way, we should specify only some formal
parameter instead of some definite data type the function should work with.
The compiler will automatically generate various functions for the appropriate
handling of each type based on the types of the arguments used when calling
the function.

Function template definition starts with the template keyword followed by
the list of formal parameters in angle brackets. Each formal parameter is
preceded by the typename keyword. Formal parameter types are built-in or
user-defined types. They are used:



- to specify the types of function arguments,
- to specify the types of function’s return value,
- to declare the variables inside the function definition

Number of template parameters cannot exceed eight. Each formal parameter
in the template definition should appear in the list of function parameters at
least once. Each name of the formal parameter should be unique.

Below is an example of a function template for searching the highest value in
the array of any numeric type (integer and real numbers):

template<typename T>
T ArrayMax (T &arr[])
{

uint size=ArraySize (arr);
if(size==0) return (0);

T max=arr[0];
for (uint n=1l;n<size;n++)
if (max<arr[n]) max=arr[n];
/ /===
return (max) ;

}

This template defines the function that finds the highest value in the passed
array and returns this value as a result. Keep in mind that the
ArrayMaximum() function built in MQL4 returns only the highest value index
that can be used to find the value itself. For example:

//--- create an array
double arrayl(];
int size=50;

ArrayResize (array,size);
//--—- fill with random values
for(int i=0;i<size;i++)

{
array[i]=MathRand () ;
}

//-—-- find position of the highest value in the array
int max position=ArrayMaximum(array);

//-—-- now, get the highest value itself in the array
double max=array[max position];

//—-—-- display the found value
Print ("Max value = ",max);



Thus, we have performed two steps to get the highest value in the array. With
ArrayMax() function template, we can get the result of the necessary type just
by passing the array of an appropriate type into this function. It means that
instead of two last lines

//-—-- find position of the highest value in the array
int max position=ArrayMaximum(array);

//--- now, receive the highest value itself in the array
double max=array[max position];

we now can use only one line, in which the returned result has the same type
as the array passed into function:

//--- find the highest value
double max=ArrayMax (array) ;

In this case, the type of result returned by the ArrayMax() function will
automatically match the type of array.

Use the typename keyword to get the argument type as a string in order to
create general purpose methods of working with various data types. Let's
consider a specific example of the function that returns data type as a string:



#include <Trade\Trade.mgh>

J e === ======================================== +F
va |
J e === ======================================== +F
void OnStart ()

{
/===

CTrade trade;
double d value=M PI;
int i value=INT MAX;

Print ("d value: type=",GetTypeName (d value), ", value=", d value);
Print ("i value: type=",GetTypeName (i value), ", value=", 1 value);
Print ("trade: type=",GetTypeName (trade))
/ /===
}
/[y +
//| Type is returned as a line
/[y +

template<typename T>

string GetTypeName (const T &t)
{

//--- return the type as a line
return (typename (T) ) ;

//===
}

Function templates can also be used for class methods, for example:
class CFile

{
public:

template<typename T>
uint WriteStruct (T &data);
i

template<typename T>
uint CFile::WriteStruct (T &data)
{

return (FileWriteStruct (m handle,data));
}

Function templates should not be declared with export, virtual and #import




keywords.



<)
Abstract Classes and Pure Virtual Functions

Abstract classes are used for creating generic entities, that you expect to use
for creating more specific derived classes. An abstract class can only be used
as the base class for some other class, that is why it is impossible to create an
object of the abstract class type.

A class which contains at least one pure virtual function in it is abstract.
Therefore, classes derived from the abstract class must implement all its pure
virtual functions, otherwise they will also be abstract classes.

A virtual function is declared as "pure” by using the pure-specifier syntax.
Consider the example of the CAnimal class, which is only created to provide
common functions the objects of the CAnimal type are too general for
practical use. Thus, CAnimal is a good example for an abstract class:

class CAnimal {

public:
CAnimal () ; // Constructor
virtual void Sound () = 0; // A pure virtual function
private:

double m legs count; // The number of the animal's legs

i

Here Sound() is a pure virtual function, because it is declared with the
specifier of the pure virtual function PURE (=0).

Pure virtual functions are only the virtual functions for which the PURE
specifier is set: (=NULL) or (=0). Example of abstract class declaration and use:



class CAnimal

{

public:
virtual void Sound () =NULL; // PURE method, should be overridd
i
//—--- Derived from an abstract class
class CCat : public CAnimal
{
public:
virtual void Sound () { Print ("Myau"); } // PURE is overridden,
i
//—--- Examples of wrong use
new CAnimal; // Error of 'CAnimal' - the compiler returns the "c
CAnimal some animal; // Error of 'CAnimal' - the compiler returns the "c
//—-—-- Examples of proper use
new CCat; // No error - the CCat class is not abstract
CCat cat; // No error - the CCat class is not abstract

eI

CC

ar

Restrictions on abstract classes

If the constructor for an abstract class calls a pure virtual function (either

directly or indirectly), the result is undefined.



class CAnimal

{

public:

//--- A pure virtual function

virtual void Sound (void) =NULL;

//--- Function

void CallSound(void) { Sound(); }

//--- Constructor

CAnimal ()
{
//--- An explicit call of the virtual method
Sound () ;
//—==- An implicit call (using a third function)
CallSound() ;
//--- A constructor and/or destructor always calls its own function
//--- even if they are virtual and overridden by a called function
//--- If the called function is pure virtual,
//--- 1its call will cause a critical runtime error: "pure virtual f

}
i 8

Sy
ir

ur

However, constructors and destructors for abstract classes can call other

member functions.



Q@

Standard Constants, Enumerations and Structures

To simplify the program writing and to make program texts more convenient
for perception, the MQL4 language provides predefined standard constants
and enumerations. Besides that, service structures are used for storing
information.

Standard constants are similar to macros and are of int type.

The constants are grouped by their purposes:

- Chart constants are used when working with price charts: opening,
navigation, setting parameters;

- Objects constants are intended for processing graphical objects that can be
created and displayed in charts;

- Indicators constants are used for working with standard and custom
indicators;

- Environment state constants describe properties of a MQL4-program, show
information about a client terminal, financial instrument and current
account;

- Trade constants allow to specify a variety of information in the course of
trading;

- Named constants are constants of the MQL4 language;

- Data structures describe data storage formats used;

- Codes of errors and warnings describe compiler messages and trading server
answers to trade requests;

- In/out constants are designed for working with file functions and displaying
messages on the screen by the MessageBox() function.
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Chart Constants

Constants describing various properties of charts are divided into the
following groups:

- Types of events events that occur when working with charts;
- Chart timeframes standard built-in periods;

- Properties _of chart identifiers that are used as parameters of chart
functions;

- Positioning constants - value of a parameter of the ChartNavigate() function;
- Displaying charts - setting the chart appearance.




Types of Chart Events

Q@

There are 9 types of events that can be processed using the predefined
function OnChartEvent(). For custom events 65535 identifiers are provided in
the range of CHARTEVENT_CUSTOM to CHARTEVENT_CUSTOM_LAST inclusive.
To generate a custom event, the EventChartCustom() function should be used.

ENUM_CHART_EVENT

ID
CHARTEVENT_KEYDOWN
CHARTEVENT_MOUSE_MOVE

CHARTEVENT_OBJECT_CREATE

CHARTEVENT_OBJECT_CHANGE
CHARTEVENT_OBJECT_DELETE
CHARTEVENT_CLICK
CHARTEVENT_OBJECT_CLICK
CHARTEVENT_OBJECT_DRAG

CHARTEVENT_OBJECT_ENDEDIT
CHARTEVENT_CHART_CHANGE

CHARTEVENT_CUSTOM

CHARTEVENT_CUSTOM_LAST

Description
Keystrokes

Mouse move, mouse clicks (if
CHART_EVENT_MOUSE_MOVE-=true is set for the chart)

Graphical object created (if
CHART _EVENT OBJECT CREATE=true is set for the
chart)

Graphical object property changed via the properties
dialog

Graphical object deleted (if
CHART_EVENT OBJECT DELETE=true is set for the
chart)

Clicking on a chart

Clicking on a graphical object

Drag and drop of a graphical object

End of text editing in the graphical object Edit

Change of the chart size or modification of chart
properties through the Properties dialog

Initial number of an event from a range of custom
events

The final number of an event from a range of custom
events

For each type of event, the input parameters of the OnChartEvent() function
have definite values that are required for the processing of this event. The
events and values passed through this parameters are listed in the below

table.

Event

Value of the id parameter Value of the Ipal



parameter

Event of a keystroke CHARTEVENT_KEYDOWN code of a presse«
key
Mouse events (if CHARTEVENT_MOUSE_MOVE the X coordinate

CHART_EVENT MOUSE_MOQOVE=true is
set for the chart)

event of graphical object creation CHARTEVENT_OBJECT_CREATE
(if

CHART _EVENT OBJECT CREATE=true

is set for the chart)

Event of change of an object CHARTEVENT_OBJECT_CHANGE
property via the properties dialog

Event of graphical object deletion CHARTEVENT_OBJECT_DELETE
(if

CHART _EVENT OBJECT DELETE=true

is set for the chart)

Event of a mouse click on the chart | CHARTEVENT_CLICK the X coordinate
Event of a mouse click in a CHARTEVENT _OBJECT_CLICK the X coordinate
graphical object belonging to the

chart

Event of a graphical object dragging | CHARTEVENT_OBJECT_DRAG
using the mouse

Event of the finished text editing in | CHARTEVENT_OBJECT_ENDEDIT
the entry box of the LabelEdit
graphical object

Event of change of the chart size or | CHARTEVENT_CHART_CHANGE
modification of chart properties
through the Properties dialog

ID of the user event under the N CHARTEVENT_CUSTOM+N Value set by the
number EventChartCusto




function

Example:

#define KEY NUMPAD 5 12 #define KEY LEFT 37
#define KEY UP 38

#define KEY RIGHT 39

#define KEY DOWN 40

#define KEY NUMLOCK DOWN 98
#define KEY NUMLOCK LEFT 100

#define KEY_NUMLOCK_5 101

#define KEY NUMLOCK RIGHT 102

#define KEY NUMLOCK UP 104

J e === ======================================== +F
//| Expert initialization function

/= mm e - +

int OnInit ()
{

/ /===
Print ("The Expert Advisor with name ",MQLInfoString (MQL PROGRAM NAME) , "
//--- enable object create events
ChartSetInteger(ChartID(),CHART_EVENT_OBJECT_CREATE,true);
//--- enable object delete events

ChartSetInteger (ChartID (), CHART EVENT OBJECT DELETE, true);

/ /===
return (INIT SUCCEEDED) ;

J e === ======================================== +F
//| ChartEvent function
J e === ======================================== +F
void OnChartEvent (const int id, // Event identifier

const longé& lparam, // Event parameter of long type

const double& dparam, // Event parameter of double type
const string& sparam) // Event parameter of string type
{
//-—-—- the left mouse button has been pressed on the chart
if(id==CHARTEVENT_CLICK)
{
Print ("The coordinates of the mouse click on the chart are: x = ",|It
}
//—-—-—- the mouse has been clicked on the graphic object
if(id==CHARTEVENT_OBJECT_CLICK)
{
Print ("The mouse has been clicked on the object with name '"+sparam+
}
//--- the key has been pressed
if(id==CHARTEVENT_KEYDOWN)



{

switch (int (lparam))

{

case KEY NUMLOCK LEFT: Print ("The KEY NUMLOCK LEFT has been pres
case KEY LEFT: Print ("The KEY LEFT has been pressed");
case KEY NUMLOCK UP: Print ("The KEY NUMLOCK UP has been presse
case KEY UP: Print ("The KEY UP has been pressed");
case KEY NUMLOCK RIGHT: Print ("The KEY NUMLOCK RIGHT has been pre
case KEY RIGHT: Print ("The KEY RIGHT has been pressed")j
case KEY NUMLOCK DOWN: Print ("The KEY NUMLOCK DOWN has been pres
case KEY DOWN: Print ("The KEY DOWN has been pressed");
case KEY NUMPAD 5: Print ("The KEY NUMPAD 5 has been pressed"
case KEY NUMLOCK 5: Print ("The KEY NUMLOCK 5 has been pressed
default: Print ("Some not listed key has been press

}
ChartRedraw () ;

}
//--- the object has been deleted
1f (1d==CHARTEVENT OBJECT DELETE)
{
Print ("The object with name ",sparam," has been deleted");
}
//--- the object has been created
1f (1d==CHARTEVENT OBJECT CREATE)
{
Print ("The object with name ",sparam," has been created");
}
//—-—-- the object has been moved or its anchor point coordinates has been| ¢
1f (1d==CHARTEVENT OBJECT DRAG)
{
Print ("The anchor point coordinates of the object with name
}
//--—- the text in the Edit of object has been changed
1f (1d==CHARTEVENT OBJECT ENDEDIT)
{
Print ("The text in the Edit field of the object with name ", sparam,”

}

v

', sparan

}

For CHARTEVENT_MOUSE_MOVE event the sparam string parameter contains
information about state of the keyboard and mouse buttons:

Bit Description

1 State of the left mouse button
2 | State of the right mouse button
3 | State of the SHIFT button



4 State of the CTRL button

5 State of the middle mouse button

6 State of the first extra mouse button
7

State of the second extra mouse button

Example:

J e === ====c==cc=cc=cc=cc=cc=cc=cc=co==c= +F
//| Expert initialization function

J e === ====c==cc=cc=cc=cc=cc=cc=cc=co==c= +F

volid OnInit ()
{

//--- enable CHART EVENT MOUSE MOVE messages
ChartSetInteger (0, CHART EVENT MOUSE MOVE,1);

J e === ====c==cc=cc=cc=cc=cc=cc=cc=co==c= +F
//| MouseState |
J e === ====c==cc=cc=cc=cc=cc=cc=cc=co==c= +F

string MouseState (uint state)

{

string res;

res+="\nML: " +(((state& 1)== 1)?2"DN":"UP"); // mouse left
res+="\nMR: " +(((state& 2)== 2)?2"DN":"UP"); // mouse right
res+="\nMM: " +(((state&l6)==16)2"DN":"UP") ; // mouse middle
res+="\nMx: " +(((state&32)==32)2"DN":"UP") ; // mouse first X key
res+="\nMY: " +(((state&64)==64)2"DN":"UP") ; // mouse second X key
res+="\nSHIFT: "+ (((state& 4)== 4)?2"DN":"UP"); // shift key
res+="\nCTRL: " +(((state& 8)== 8)?2"DN":"UP"); // control key
return (res) ;
}

J e === ====c==cc=cc=cc=cc=cc=cc=cc=co==c= +F

//| ChartEvent function

J e === ====c==cc=cc=cc=cc=cc=cc=cc=co==c= +F

void OnChartEvent (const int id,const long &lparam,const double &dparam, cor

{
1f( id==CHARTEVENT_MOUSE_MOVE )
Comment ("POINT: ", (int) lparam,",", (int)dparam, "\n",MouseState ( (uint)

}

See also
Event Handling Functions, Working with events
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Chart Timeframes

All predefined timeframes of charts have unique identifiers. The
PERIOD_CURRENT identifier means the current period of a chart, at which a
mql4-program is running.

ENUM_TIMEFRAMES

ID Value Description
PERIOD_CURRENT 0 Current timeframe
PERIOD_M1 1 1 minute
PERIOD_M5 5 5 minutes
PERIOD_M15 15 15 minutes
PERIOD_M30 30 30 minutes
PERIOD_H1 60 1 hour
PERIOD_H4 240 4 hours
PERIOD_D1 1440 1 day
PERIOD_W1 10080 1 week
PERIOD_MN1 43200 1 month

The ENUM _TIMEFRAMES enumeration contains the values of standard
timeframes, online charts of financial instruments can be plotted only on
these time intervals.

Below are non-standard timeframes, in MQL4 they are constants.

Constant Value Description
PERIOD_M2 2 2 minutes
PERIOD_M3 3 3 minutes
PERIOD_M4 4 4 minutes
PERIOD_Mé6 6 6 minutes
PERIOD_M10 10 10 minutes
PERIOD_M12 12 12 minutes
PERIOD_M20 20 20 minutes

PERIOD_H2 120 2 hours



PERIOD_H3 180
PERIOD_H6 360
PERIOD_H8 480
PERIOD_H12 720

3 hours
6 hours
8 hours

12 hours

These periods can be used for working with offline charts.

Note

The constants of non-standard timeframes are included in the MQL4
language to enable translation and compilation of MQL5 programs, where
these timeframes are standard and are included in the ENUM_TIMEFRAMES

enumeration.
See also

PeriodSeconds(), Period(), Date and Time, Visibility of objects



https://www.mql5.com/ru/docs/constants/chartconstants/enum_timeframes
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Chart Properties

Identifiers of ENUM_CHART_PROPERTY enumerations are used as parameters
of functions for working with charts. The abbreviation of r/o in the "Property
Type" column means that this property is read-only and cannot be changed.
The w/o abbreviation in the "Property Type" column means that this property
is write-only and it cannot be received. When accessing certain properties, it's
necessary to specify an additional parameter-modifier (modifier), which
serves to indicate the number of chart subwindows. 0 means the main
window.

For functions ChartSetinteger() and ChartGetinteger()
ENUM_CHART_PROPERTY_INTEGER

ID Description Property Type
CHART_BRING_TO _TOP Show chart on top of other bool w/o
charts
CHART_MOUSE_SCROLL Scrolling the chart horizontally | bool

using the left mouse button.
Vertical scrolling is also
available if the value of any
following properties is set to
true: CHART_SCALEFIX,
CHART_SCALEFIX_11 or
CHART_SCALE_PT_PER_BAR

CHART EVENT_MOUSE_MOVE Send notifications of mouse bool
move and mouse click events
(CHARTEVENT_ MOUSE_MOVE)
to all mqgl4 programs on a chart

CHART_EVENT_OBJECT CREATE | Send a notification of an event | bool
of new object creation
(CHARTEVENT_ OBJECT_CREATE)
to all mqgl4-programs on a chart

CHART_EVENT_OBJECT DELETE | Send a notification of an event | bool
of object deletion
(CHARTEVENT_ OBJECT DELETE)
to all mqgl4-programs on a chart

CHART_MODE Chart type (candlesticks, bars | enum  ENUM_CHART
or line)




CHART_FOREGROUND
CHART_SHIFT

CHART_AUTOSCROLL

CHART _SCALE
CHART_SCALEFIX

CHART _SCALEFIX 11
CHART _SCALE_PT _PER_BAR

CHART_SHOW_OHLC

CHART_SHOW_BID_LINE

CHART_SHOW_ASK_LINE

CHART _SHOW_LAST LINE

CHART_SHOW_PERIOD_SEP

CHART_SHOW_GRID
CHART_SHOW_VOLUMES

CHART _SHOW_OBJECT DESCR

CHART _VISIBLE_BARS

CHART _WINDOWS_TOTAL

CHART_WINDOW_IS_VISIBLE

CHART_WINDOW_HANDLE
CHART_WINDOW_YDISTANCE

Price chart in the foreground

Mode of price chart indent
from the right border

Mode of automatic moving to
the right border of the chart

Scale
Fixed scale mode
Scale 1:1 mode

Scale to be specified in points
per bar

Show OHLC values in the upper
left corner

Display Bid values as a
horizontal line in a chart

Display Ask values as a
horizontal line in a chart

Display Last values as a
horizontal line in a chart

Display vertical separators
between adjacent periods

Display grid in the chart

Display volume in the chart

Display textual descriptions of
objects (not available for all
objects)

The number of bars on the
chart that can be displayed

The total number of chart
windows, including indicator
subwindows

Visibility of subwindows

Chart window handle (HWND)

The distance between the
upper frame of the indicator

bool

bool

bool

int fromOto5
bool
bool

bool

bool

bool

bool

bool

bool

bool

enum
ENUM_CHART VOLUME

bool

intr/o

intr/o

bool r/o0 modifier -
subwindow number

intr/o

intr/o modifier -
subwindow number



CHART

FIRST VISIBLE_BAR

CHART

WIDTH_IN_BARS

CHART

WIDTH_IN_PIXELS

CHART

HEIGHT _IN_PIXELS

CHART

COLOR_BACKGROUND

CHART

COLOR_FOREGROUND

CHART

COLOR_GRID

CHART

COLOR_VOLUME

CHART

COLOR_CHART UP

CHART

COLOR_CHART _DOWN

subwindow and the upper
frame of the main chart
window, along the vertical Y
axis, in pixels. In case of a
mouse event, the cursor

coordinates are passed in terms

of the coordinates of the main
chart window, while the
coordinates of graphical
objects in an indicator
subwindow are set relative to
the upper left corner of the
subwindow.

The value is required for
converting the absolute
coordinates of the main chart
to the local coordinates of a
subwindow for correct work
with the graphical objects,
whose coordinates are set
relative to the upper left
corner of the subwindow
frame.

Number of the first visible bar
in the chart. Indexing of bars is
the same as for timeseries.

Chart width in bars
Chart width in pixels
Chart height in pixels

Chart background color

Color of axes, scales and OHLC
line

Grid color

Color of volumes and order
opening levels

Color for the up bar, shadows
and body borders of bull
candlesticks

Color for the down bar,

intr/o

intr/o
intr/o

int modifier - subw
number

color

color

color

color

color

color



CHART_COLOR_CHART_LINE
CHART _COLOR_CANDLE BULL
CHART _COLOR_CANDLE_BEAR
CHART_COLOR_BID
CHART_COLOR_ASK
CHART_COLOR_LAST
CHART_COLOR_STOP_LEVEL

CHART

SHOW_TRADE_LEVELS

CHART

DRAG_TRADE_LEVELS

CHART

SHOW_DATE SCALE

CHART

SHOW_PRICE_SCALE

CHART

IS_OFFLINE

For functions ChartSetDouble() and ChartGetDouble()

shadows and body borders of

bear candlesticks

Line chart color and color of

color

"Doji" Japanese candlesticks

Body color of a bull candlestick

Body color of a bear
candlestick

Bid price level color

Ask price level color

Line color of the last executed

deal price (Last)

Color of stop order levels (Stop

Loss and Take Profit)

Displaying trade levels in the

color

color

color
color

color

color

bool

chart (levels of open orders,

Stop Loss, Take Profit and
pending orders)

Permission to drag trading

bool

levels on a chart with a mouse.
The drag mode is enabled by

default (true value)

Showing the time scale on a

chart

Showing the price scale on a

chart

Flag, indicating that chart
opened in offline mode

ENUM_CHART_PROPERTY_DOUBLE

ID
CHART

Description

SHIFT_SIZE

CHART

The size of the zero bar indent

from the right border in
percents

FIXED_POSITION

Chart fixed position from the

left border in percent value.
Chart fixed position is marked
by a small gray triangle on the

bool

bool

bool r/o

Property Type

double (from 10 to 50
percents)

double



CHART_FIXED_MAX
CHART_FIXED_MIN

horizontal time axis. It is
displayed only if the automatic
chart scrolling to the right on
tick incoming is disabled (see
CHART_AUTOSCROLL property).
The bar on a fixed position
remains in the same place
when zooming in and out.

Fixed chart maximum

Fixed chart minimum

CHART_POINTS_PER_BAR | Scale in points per bar

CHART_PRICE_MIN

CHART_PRICE_MAX

For functions ChartSetString() and ChartGetString()

Chart minimum

Chart maximum

ENUM_CHART_PROPERTY_STRING

ID
CHART _COMMENT

Example:

Description

Text of a comment in a chart

double
double
double

double r/o modifier -
subwindow number

double r/o modifier -
subwindow number

Property Type

string



int chartMode=ChartGetInteger (0, CHART MODE) ; switch (chartMode)
{
Case(CHART_BARS): Print("CHART_BARS"); break;
Case(CHART_CANDLES): Print("CHART_CANDLES");break;
default:Print("CHART_LINE");
}

bool shifted=ChartGetInteger (0, CHART SHIFT);

if (shifted) Print("CHART_SHIFT = true");

else Print ("CHART SHIFT = false");

bool autoscroll=ChartGetInteger (0, CHART AUTOSCROLL) ;

if (autoscroll) Print ("CHART AUTOSCROLL = true");

else Print("CHART_AUTOSCROLL = false™");

int ChartHandle=ChartGetInteger(O,CHART_WINDOW_HANDLE);

Print("CHART_WINDOW_HANDLE = ",chartHandle) ;
int windows=ChartGetInteger (0, CHART WINDOWS TOTAL) ;
Print("CHART_WINDOWS_TOTAL = ", windows) ;

if (windows>1)
{
for (int i=0;i<windows; i++)
{
int height=ChartGetInteger(O,CHART_HEIGHT_IN_PIXELS,i);
double priceMin=ChartGetDouble (0, CHART PRICE MIN,1i);
double priceMax=ChartGetDouble (0,CHART PRICE MAX,1i);

Print (i+": CHART HEIGHT IN PIXELS = ",height," pixels");
Print (i+": CHART PRICE MIN = ",priceMin);
Print (i+": CHART PRICE MAX = ",priceMax);

}

See also
Examples of Working with the Chart
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Positioning Constants

Three identifiers from the ENUM_CHART_POSITION list are the possible values
of the position parameter for the ChartNavigate() function.

ENUM_CHART_POSITION

ID Description
CHART_BEGIN Chart beginning (the oldest prices)
CHART_CURRENT_POQOS Current position
CHART_END Chart end (the latest prices)
Example:
long handle=ChartOpen ("EURUSD", PERIOD H12) ; if (handle!=0)

{
ChartSetInteger (handle, CHART AUTOSCROLL, false) ;

ChartSetInteger (handle, CHART SHIFT, true);
ChartSetInteger (handle, CHART MODE, CHART LINE) ;
ResetlLastError () ;

bool res=ChartNavigate (handle, CHART END, 150);

if(!'res) Print ("Navigate failed. Error = ",GetLastError());
ChartRedraw () ;



QO
Chart Representation

Price charts can be displayed in three ways:
- as bars;

- as candlesticks;

- as a line.

The specific way of displaying the price chart is set by the function
ChartSetinteger(chart_handle,CHART_MODE, chart_mode), where chart_mode
is one of the values of the ENUM_CHART_MODE enumeration.

ENUM_CHART_MODE

ID Description
CHART_BARS Display as a sequence of bars
CHART_CANDLES Display as Japanese candlesticks
CHART_LINE

Display as a line drawn by Close prices

To specify the mode of displaying volumes in the price chart the function
ChartSetinteger(chart_handle, CHART_SHOW_VOLUMES, volume_mode) is
used, where volume_mode is one of values of the
ENUM_CHART_VOLUME_MODE enumeration.

ENUM_CHART_VOLUME_MODE

ID Description
CHART_VOLUME_HIDE Volumes are not shown
CHART_VOLUME_TICK Tick volumes

Example:



//--- Get the handle of the current chart long handle=ChartID();
if (handle>0) // If it succeeded, additionally customize
{

//-—-- Disable autoscroll
ChartSetInteger (handle, CHART AUTOSCROLL, false) ;

//-—-- Set the indent of the right border of the chart
ChartSetInteger (handle, CHART SHIFT, true);

//—-—-- Display as candlesticks
ChartSetInteger (handle, CHART MODE, CHART CANDLES) ;
//--- Scroll by 100 bars from the beginning of history
ChartNavigate (handle, CHART CURRENT POS,100);

//--- Set the tick volume display mode

ChartSetInteger (handle, CHART SHOW VOLUMES, CHART VOLUME TICK) ;
}

See also
ChartOpen, ChartID




Examples of Working with the Chart

This section contains examples of working with chart properties. One or two
complete functions are displayed for each property. These functions allow
setting/receiving the value of the property. These functions can be used "as
is" in custom mql4 applications.

Q@

The screenshot below demonstrates the graphic panel illustrating how
changing of the chart property changes its appearance. Clicking Next button

allows setting the new value of the appropriate property and view the
changes in the chart window.
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The panel's source code is located below.
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Chart Properties and Sample Functions for Working with Them



- CHART_BRING_TO_TOP shows the chart on top of all others.

J e === ===========================================g
J e === ===========================================g +
bool ChartBringToTop (const long chart ID=0)

{
//--- reset the error value

ResetlLastError () ;
//-—-- show the chart on top of all others

if (!ChartSetInteger (chart ID,CHART BRING TO TOP, 0, true))
{

//—--- display the error message in Experts journal
Print (_ FUNCTION +", Error Code = ",GetLastError());
return (false) ;

}

//--- successful execution
return (true) ;

}

- CHART_MOUSE_SCROLL is a property for scrolling the chart using left mouse
button.



//| The function defines if scrolling the chart using left mouse button |[ic
//| enabled.

bool ChartMouseScrollGet (bool &result,const long chart ID=0)
{
//—-—-- prepare the variable to get the property value
long value;
//--- reset the error value
ResetlLastError () ;
//--- receive the property value
if (!ChartGetInteger (chart ID,CHART MOUSE SCROLL,0,value))
{
//—--- display the error message in Experts journal
Print (_ FUNCTION +", Error Code = ",GetLastError()):;
return (false) ;
}
//--- store the value of the chart property in memory
result=value;
//—-—-- successful execution
return (true) ;

//| The function enables/disables scrolling the chart using left mouse |
//| button. |

bool ChartMouseScrollSet (const bool value,const long chart ID=0)
{
//--- reset the error value
ResetlLastError () ;
//--- set property value
if (!ChartSetInteger (chart ID,CHART MOUSE SCROLL,0,value))
{
//—--- display the error message in Experts journal
Print (_ FUNCTION +", Error Code = ",GetLastError()):;
return (false) ;
}
//—-—-- successful execution
return (true) ;

}

- CHART_EVENT_MOUSE_MOVE is a property of sending messages concerning

move events and mouse clicks to mql4 applications
(CHARTEVENT_MOUSE_MOVE).




// 1 Check if messages concerning move events and mouse clicks |
//| are sent to all mgl4 applications on the chart.

bool ChartEventMouseMoveGet (bool &result,const long chart ID=0)
{
//—-—-- prepare the variable to get the property value
long value;
//--- reset the error value
ResetlLastError () ;
//--- receive the property value
if (!ChartGetInteger (chart ID,CHART EVENT MOUSE MOVE, 0,value))
{
//—--- display the error message in Experts journal
Print (_ FUNCTION +", Error Code = ",GetLastError());
return (false);
}
//--—- store the value of the chart property in memory
result=value;
//—-—-- successful execution
return (true) ;

// 1 The function enables/disables the mode of sending messages concerning
//| events and mouse clicks to mgl4 applications on the
// | chart.

bool ChartEventMouseMoveSet (const bool value,const long chart ID=0)
{
//--- reset the error value
ResetlLastError () ;
//--- set property value
if (!ChartSetInteger (chart ID,CHART EVENT MOUSE MOVE, 0,value))
{
//—--- display the error message in Experts journal
Print (_ FUNCTION +", Error Code = ",GetLastError()):;
return (false) ;
}
//—-—-- successful execution
return (true) ;

}

- CHART_EVENT_OBJECT_CREATE is a property of sending messages

concerning the event of a graphic object creation to mql4 applications
(CHARTEVENT OBJECT_CREATE).




//| Check if messages concerning the event of a graphic object creation ||
//| are sent to all mgl4 applications on the chart.

bool ChartEventObjectCreateGet (bool &result,const long chart ID=0)
{
//—-—-- prepare the variable to get the property value
long value;
//--- reset the error value
ResetlLastError () ;
//--- receive the property value
if (!ChartGetInteger (chart ID,CHART EVENT OBJECT CREATE,0,value))
{
//—--- display the error message in Experts journal
Print (_ FUNCTION +", Error Code = ",GetLastError());
return (false);
}
//-—-—- store the value of the chart property in memory
result=value;
//—-—-- successful execution
return (true) ;

// 1 The function enables/disables the mode of sending messages concerning
// |1 the event of a graphic object creation to all mgl4 applications on the
//| chart.

bool ChartEventObjectCreateSet (const bool value,const long chart ID=0)
{
//--- reset the error value
ResetlLastError () ;
//--- set property value
if (!ChartSetInteger (chart ID,CHART EVENT OBJECT CREATE,O0,value))
{
//—--- display the error message in Experts journal
Print (_ FUNCTION +", Error Code = ",GetLastError());
return (false) ;
}
//—-—-- successful execution
return (true) ;

}

- CHART_EVENT_OBJECT_DELETE is a property of sending messages
concerning the event of a graphic object deletion to mql4 applications
(CHARTEVENT OBJECT_DELETE).




//| Check if messages concerning the event of a graphic object deletion ||
//| are sent to all mgl4 applications on the chart.

bool ChartEventObjectDeleteGet (bool &result,const long chart ID=0)
{
//—-—-- prepare the variable to get the property value
long value;
//--- reset the error value
ResetlLastError () ;
//--- receive the property value
if (!ChartGetInteger (chart ID,CHART EVENT OBJECT DELETE,O,value))
{
//—--- display the error message in Experts journal
Print (_ FUNCTION +", Error Code = ",GetLastError()):;
return (false) ;
}
//-—-—- store the value of the chart property in memory
result=value;
//—-—-- successful execution
return (true) ;

// 1 The function enables/disables the mode of sending messages concerning
// |1 the event of a graphic object deletion to all mgl4 applications on the
//| chart.

bool ChartEventObjectDeleteSet (const bool value,const long chart ID=0)
{
//--- reset the error value
ResetlLastError () ;
//--- set property value
if (!ChartSetInteger (chart ID,CHART EVENT OBJECT DELETE,O,value))
{
//—--- display the error message in Experts journal
Print (_ FUNCTION +", Error Code = ",GetLastError()):;
return (false) ;
}
//—-—-- successful execution
return (true) ;

}

- CHART_MODE type of the chart (candlesticks, bars or line).



//| Get chart display type (candlesticks, bars or
//| line).

ENUM CHART MODE ChartModeGet (const long chart ID=0)
{

//—-—-- prepare the variable to get the property value
long result=WRONG VALUE;
//-—-—- reset the error value

ResetLastError () ;
//—-—-- receive the property value
if (!ChartGetInteger (chart ID,CHART MODE, 0, result))
{

//—--- display the error message in Experts journal
Print (_ FUNCTION +", Error Code = ",GetLastError()):;
}

//—-—-- return the value of the chart property

return ( (ENUM CHART MODE) result) ;

//| Set chart display type (candlesticks, bars or
//| line).

bool ChartModeSet (const long value,const long chart ID=0)
{
//--- reset the error value
ResetlLastError () ;
//--- set property value
if (!ChartSetInteger (chart ID,CHART MODE,value))
{
//—-—-- display the error message in Experts journal
Print (_ FUNCTION +", Error Code = ",GetLastError());
return (false) ;
}
//—-—- successful execution
return (true) ;

}

- CHART_FOREGROUND is a property of displaying a price chart
foreground.

in the



//| The function defines if a price chart is displayed in the |
//| foreground. |

bool ChartForegroundGet (bool &result,const long chart ID=0)
{
//—-—-- prepare the variable to get the property value
long value;
//--- reset the error value
ResetlLastError () ;
//--- receive the property value
if (!ChartGetInteger (chart ID,CHART FOREGROUND, 0, value))
{
//—--- display the error message in Experts journal
Print (_ FUNCTION +", Error Code = ",GetLastError()):;
return (false) ;
}
//--- store the value of the chart property in memory
result=value;
//—-—-- successful execution
return (true) ;

//| The function enables/disables the mode of displaying a price chart on
//| foreground.

bool ChartForegroundSet (const bool value,const long chart ID=0)
{
//--- reset the error value
ResetlLastError () ;
//--- set property value
if (!ChartSetInteger (chart ID,CHART FOREGROUND, 0, value))
{
//—--- display the error message in Experts journal
Print (_ FUNCTION +", Error Code = ",GetLastError()):;
return (false) ;
}
//—-—-- successful execution
return (true) ;

}

- CHART_SHIFT mode of shift of the price chart from the right border.



//| The function defines if the mode of shift of the price chart from the
//| 1s enabled.

bool ChartShiftGet (bool &result,const long chart ID=0)
{
//—-—-- prepare the variable to get the property value
long value;
//--- reset the error value
ResetlLastError () ;
//--- receive the property value
if (!ChartGetInteger (chart ID,CHART SHIFT,O0,value))
{
//—--- display the error message in Experts journal
Print (_ FUNCTION +", Error Code = ",GetLastError());
return (false) ;
}
//-—-—- store the value of the chart property in memory
result=value;
//—-—-- successful execution
return (true) ;

//| The function enables/disables the mode of displaying a price chart wjit
//| a shift from the right border.

bool ChartShiftSet (const bool value,const long chart ID=0)
{
//--- reset the error value
ResetlLastError () ;
//--- set property value
if (!ChartSetInteger (chart ID,CHART SHIFT,O0,value))
{
//—--- display the error message in Experts journal
Print (_ FUNCTION +", Error Code = ",GetLastError());
return (false) ;
}
//—-—-- successful execution
return (true) ;

}

- CHART_AUTOSCROLL the mode of automatic shift to the right border of the
chart.



// 1 The function defines if the mode of the autoscroll
//| of the chart to the right in case of new ticks' arrival is enabled.

bool ChartAutoscrollGet (bool &result,const long chart ID=0)
{
//—-—-- prepare the variable to get the property value
long value;
//--- reset the error value
ResetlLastError () ;
//--- receive the property value
if (!ChartGetInteger (chart ID,CHART AUTOSCROLL, 0, value))
{
//—--- display the error message in Experts journal
Print (_ FUNCTION +", Error Code = ",GetLastError()):;
return (false) ;
}
//-—-- store the value of the chart property in memory
result=value;
//—-—-- successful execution
return (true) ;

// |1 The function enables/disables the mode of the autoscroll |
//| of the chart to the right in case of new ticks' arrival. |

bool ChartAutoscrollSet (const bool value,const long chart ID=0)
{
//--- reset the error value
ResetlLastError () ;
//--- set property value
if (!ChartSetInteger (chart ID,CHART AUTOSCROLL,0,value))
{
//—--- display the error message in Experts journal
Print (_ FUNCTION +", Error Code = ",GetLastError()):;
return (false) ;
}
//—-—-- successful execution
return (true) ;

}

- CHART_SCALE chart scale property.



//| Get chart scale (from 0 to 5).

int ChartScaleGet (const long chart ID=0)
{
//—-—-- prepare the variable to get the property value
long result=-1;
//--- reset the error value
ResetLastError () ;
//—-—-- receive the property value
if (!ChartGetInteger (chart ID,CHART SCALE, 0, result))
{

//—--- display the error message in Experts journal
Print (_ FUNCTION +", Error Code = ",GetLastError()):;
}

//—-—-- return the value of the chart property

return ((int) result) ;

//| Set chart scale (from 0 to 5).

bool ChartScaleSet (const long value,const long chart ID=0)
{
//--- reset the error value
ResetlLastError () ;
//--- set property value
if (!ChartSetInteger (chart ID,CHART SCALE,0,value))
{
//—--- display the error message in Experts journal
Print (_ FUNCTION +", Error Code = ",GetLastError());
return (false) ;
}
//—-—-- successful execution
return (true) ;

}

- CHART_SCALEFIX the mode of fixed chart scale.



bool ChartScaleFixGet (bool &result,const long chart ID=0)
{
//—-—-- prepare the variable to get the property value
long value;
//--- reset the error value
ResetlLastError () ;
//--- receive the property value
if (!ChartGetInteger (chart ID,CHART SCALEFIX,0,value))
{
//—--- display the error message in Experts journal
Print (_ FUNCTION +", Error Code = ",GetLastError()):;
return (false);
}
//--—- store the value of the chart property in memory
result=value;
//—-—-- successful execution
return (true) ;

bool ChartScaleFixSet (const bool value,const long chart ID=0)
{
//--- reset the error value
ResetlLastError () ;
//--- set property value
if (!ChartSetInteger (chart ID,CHART SCALEFIX,0,value))
{
//—--- display the error message in Experts journal
Print (_ FUNCTION +", Error Code = ",GetLastError()):;
return (false) ;
}
//—-—-- successful execution
return (true) ;

}

- CHART_SCALEFIX_11 1:1 chart scale mode.



// 1 The function defines 1f "1:1" scale is enabled.

bool ChartScaleFix1l1lGet (bool &result,const long chart ID=0)
{
//—-—-- prepare the variable to get the property value
long value;
//--- reset the error value
ResetlLastError () ;
//--- receive the property value
if (!ChartGetInteger (chart ID,CHART SCALEFIX 11,0,value))
{
//—--- display the error message in Experts journal
Print (_ FUNCTION +", Error Code = ",GetLastError());
return (false) ;
}
//--—- store the value of the chart property in memory
result=value;
//—-—-- successful execution
return (true) ;

[ e === =======cc=cc=cc=cc=cc=cc=cc=cc==c= +F
// |1 The function enables/disables "1:1" scale mode
[ e === =======cc=cc=cc=cc=cc=cc=cc=cc==c= +F

bool ChartScaleFixllSet (const bool value,const long chart ID=0)
{
//--- reset the error value
ResetlLastError () ;
//--- set property value
if (!ChartSetInteger (chart ID,CHART SCALEFIX 11,0,value))
{
//—--- display the error message in Experts journal
Print (_ FUNCTION +", Error Code = ",GetLastError()):;
return (false) ;
}
//—-—-- successful execution
return (true) ;

}

- CHART_SCALE_PT_PER_BAR the mode of specifying the chart scale
points per bar.

in



//| The function defines if the mode of specifying the chart scale in polir
//| bar is enabled.

bool ChartScalePerBarGet (bool &result,const long chart ID=0)
{
//—-—-- prepare the variable to get the property value
long value;
//--- reset the error value
ResetlLastError () ;
//--- receive the property value
if (!ChartGetInteger (chart ID,CHART SCALE PT PER BAR, 0,value))
{
//—--- display the error message in Experts journal
Print (_ FUNCTION +", Error Code = ",GetLastError()):;
return (false) ;
}
//--- store the value of the chart property in memory
result=value;
//—-—-- successful execution
return (true) ;

//| The function enables/disables the mode of specifying the chart scale| i
//| bar.

bool ChartScalePerBarSet (const bool value,const long chart ID=0)
{
//--- reset the error value
ResetlLastError () ;
//--- set property value
if (!ChartSetInteger (chart ID,CHART SCALE PT PER BAR, 0,value))
{
//—--- display the error message in Experts journal
Print (_ FUNCTION +", Error Code = ",GetLastError()):;
return (false) ;
}
//—-—-- successful execution
return (true) ;

}

- CHART_SHOW_OHLC the property of displaying OHLC values in the upper
left corner.



//|1 The function defines if the mode of displaying OHLC values |
//| in the upper left corner is enabled.

bool ChartShowOHLCGet (bool &result,const long chart ID=0)
{
//—-—-- prepare the variable to get the property value
long value;
//--- reset the error value
ResetlLastError () ;
//--- receive the property value
if (!ChartGetInteger (chart ID,CHART SHOW OHLC,0,value))
{
//—-—-- display the error message in Experts journal
Print (_ FUNCTION +", Error Code = ",GetLastError());
return (false) ;
}
//-—-—- store the value of the chart property in memory
result=value;
//—-—-- successful execution
return (true) ;

//| The function enables/disables the mode of displaying OHLC values in |[tF
//| upper left corner of the chart.

bool ChartShowOHLCSet (const bool value,const long chart ID=0)
{
//--- reset the error value
ResetlLastError () ;
//--- set property value
if (!ChartSetInteger (chart ID,CHART SHOW OHLC,0,value))
{
//—-—-- display the error message in Experts journal
Print (_ FUNCTION +", Error Code = ",GetLastError());
return (false) ;
}
//—-—- successful execution
return (true) ;

}

- CHART_SHOW_BID_LINE the property of displaying Bid value as a horizontal
line on the chart.



//| The function defines if the mode of displaying Bid value line on the| ¢
//| 1s enabled.

bool ChartShowBidLineGet (bool &result,const long chart ID=0)
{
//—-—-- prepare the variable to get the property value
long value;
//--- reset the error value
ResetlLastError () ;
//--- receive the property value
if (!ChartGetInteger (chart ID,CHART SHOW BID LINE,O0,value))
{
//—--- display the error message in Experts journal
Print (_ FUNCTION +", Error Code = ",GetLastError());
return (false) ;
}
//--—- store the value of the chart property in memory
result=value;
//—-—-- successful execution
return (true) ;

//|1 The function enables/disables the mode of displaying Bid line on a |
// | chart. |

bool ChartShowBidLineSet (const bool value,const long chart ID=0)
{
//--- reset the error value
ResetlLastError () ;
//--- set property value
if (!ChartSetInteger (chart ID,CHART SHOW BID LINE,O0,value))
{
//—--- display the error message in Experts journal
Print (_ FUNCTION +", Error Code = ",GetLastError());
return (false) ;
}
//—-—-- successful execution
return (true) ;

}

- CHART_SHOW_ASK_LINE the property of displaying Ask value as a
horizontal line on a chart.



//| The function defines if the mode of displaying Ask value line on the
// | chart.

bool ChartShowAskLineGet (bool &result,const long chart ID=0)
{
//—-—-- prepare the variable to get the property value
long value;
//--- reset the error value
ResetlLastError () ;
//--- receive the property value
if (!ChartGetInteger (chart ID,CHART SHOW ASK LINE,0,value))
{
//—--- display the error message in Experts journal
Print (_ FUNCTION +", Error Code = ",GetLastError()):;
return (false) ;
}
//-—-—- store the value of the chart property in memory
result=value;
//—-—-- successful execution
return (true) ;

//| The function enables/disables the mode of displaying Ask line on the
// | chart.

bool ChartShowAskLineSet (const bool value,const long chart ID=0)
{
//--- reset the error value
ResetlLastError () ;
//--- set property value
if (!ChartSetInteger (chart ID,CHART SHOW ASK LINE,0,value))
{
//—--- display the error message in Experts journal
Print (_ FUNCTION +", Error Code = ",GetLastError()):;
return (false) ;
}
//—-—-- successful execution
return (true) ;

}

- CHART_SHOW_LAST_LINE the property of displaying Last value as a
horizontal line on a chart.



//| The function defines if the mode of displaying the line for the last|
//| deal's price is enabled.

bool ChartShowLastLineGet (bool &result,const long chart ID=0)
{
//—-—-- prepare the variable to get the property value
long value;
//--- reset the error value
ResetlLastError () ;
//--- receive the property value
if (!ChartGetInteger (chart ID,CHART SHOW LAST LINE,O0,value))
{
//—--- display the error message in Experts journal
Print (_ FUNCTION +", Error Code = ",GetLastError()):;
return (false) ;
}
//-—-—- store the value of the chart property in memory
result=value;
//—-—-- successful execution
return (true) ;

// 1 The function enables/disables the mode of displaying the line for the
//| deal's price.

bool ChartShowLastLineSet (const bool value,const long chart ID=0)
{
//--- reset the error value
ResetlLastError () ;
//--- set property value
if (!ChartSetInteger (chart ID,CHART SHOW LAST LINE,O0,value))
{
//—--- display the error message in Experts journal
Print (_ FUNCTION +", Error Code = ",GetLastError());
return (false) ;
}
//—-—-- successful execution
return (true) ;

}

- CHART_SHOW_PERIOD_SEP the property of displaying vertical separators
between adjacent periods.



//|] The function defines if the mode of displaying vertical |
//| separators between adjacent periods is enabled.

bool ChartShowPeriodSeparatorGet (bool &result,const long chart ID=0)
{
//—-—-- prepare the variable to get the property value
long value;
//--- reset the error value
ResetlLastError () ;
//--- receive the property value
if (!ChartGetInteger (chart ID,CHART SHOW PERIOD SEP,0,value))
{
//—-—-- display the error message in Experts journal
Print (_ FUNCTION +", Error Code = ",GetLastError());
return (false) ;
}
//-—-—- store the value of the chart property in memory
result=value;
//—-—-- successful execution
return (true) ;

// | The function enables/disables the mode of displaying vertical |
//| separators between adjacent periods.

bool ChartShowPeriodSepapatorSet (const bool value,const long chart ID=0)
{
//--- reset the error value
ResetlLastError () ;
//--- set property value
if (!ChartSetInteger (chart ID,CHART SHOW PERIOD SEP,0,value))
{
//—-—-- display the error message in Experts journal
Print (_ FUNCTION +", Error Code = ",GetLastError());
return (false) ;
}
//—-—- successful execution
return (true) ;

}

- CHART_SHOW_GRID the property of displaying the chart grid.



bool ChartShowGridGet (bool &result,const long chart ID=0)
{
//—-—-- prepare the variable to get the property value
long value;
//--- reset the error value
ResetlLastError () ;
//--- receive the property value
if (!ChartGetInteger (chart ID,CHART SHOW GRID,0,value))
{
//—--- display the error message in Experts journal
Print (_ FUNCTION +", Error Code = ",GetLastError());
return (false);
}
//--—- store the value of the chart property in memory
result=value;
//—-—-- successful execution
return (true) ;

J e === ==========cc=cc=cc=cc=cc=cc=cc=co==c== +F
//| The function enables/disables the chart grid.
J e === ==========cc=cc=cc=cc=cc=cc=cc=co==c== +F

bool ChartShowGridSet (const bool value,const long chart ID=0)
{
//--- reset the error value
ResetlLastError () ;
//--- set the property value
if (!ChartSetInteger (chart ID,CHART SHOW GRID,0,value))
{
//—--- display the error message in Experts journal
Print (_ FUNCTION +", Error Code = ",GetLastError()):;
return (false) ;
}
//—-—-- successful execution
return (true) ;

}

- CHART_SHOW_VOLUMES the property of displaying the volumes on a chart.



//| The function defines if the volumes are displayed on a chart

//| displayed, tick ones are displayed, actual ones are displayed).

ENUM CHART VOLUME MODE ChartShowVolumesGet (const long chart ID=0)
{

//—-—-- prepare the variable to get the property value
long result=WRONG VALUE;
//-—-- reset the error value

ResetlLastError () ;
//--- receive the property value
if (!ChartGetInteger (chart ID,CHART SHOW VOLUMES, O, result))
{

//—--- display the error message in Experts journal
Print (_ FUNCTION +", Error Code = ",GetLastError());
}

//—-—-- return the value of the chart property

return ( (ENUM CHART VOLUME MODE) result) ;

bool ChartShowVolumesSet (const long value,const long chart ID=0)
{
//--- reset the error value
ResetlLastError () ;
//--- set property value
if (!ChartSetInteger (chart ID,CHART SHOW VOLUMES,value))
{
//—--- display the error message in Experts journal
Print (_ FUNCTION +", Error Code = ",GetLastError());
return (false) ;
}
//—-—- successful execution
return (true) ;

}

- CHART_SHOW_OBJECT_DESCR the property of graphical object

descriptions.

(are noit

POp-up



//| The function defines if pop-up descriptions
// |1 of graphical objects are displayed when hovering mouse over them. |

bool ChartShowObjectDescriptionGet (bool &result,const long chart ID=0)
{
//—-—-- prepare the variable to get the property value
long value;
//--- reset the error value
ResetlLastError () ;
//--- receive the property value
if (!ChartGetInteger (chart ID,CHART SHOW OBJECT DESCR,0,value))
{
//—--- display the error message in Experts journal
Print (_ FUNCTION +", Error Code = ",GetLastError()):;
return (false) ;
}
//--- store the value of the chart property in memory
result=value;
//—-—-- successful execution
return (true) ;

//| The function enables/disables the mode of displaying pop-up descriptlic
//| of graphical objects when hovering mouse over them.

bool ChartShowObjectDescriptionSet (const bool value,const long chart ID=0)
{
//--- reset the error value
ResetlLastError () ;
//--- set property value
if (!ChartSetInteger (chart ID,CHART SHOW OBJECT DESCR,0,value))
{
//—--- display the error message in Experts journal
Print (_ FUNCTION +", Error Code = ",GetLastError()):;
return (false) ;
}
//—-—-- successful execution
return (true) ;

}

- CHART_VISIBLE_BARS defines the number of bars on a chart that are
available for display.



//| The function receives the number of bars that are displayed (visible))
//] in the chart window.

int ChartVisibleBars (const long chart ID=0)
{
//—-—-- prepare the variable to get the property value
long result=-1;
//--- reset the error value
ResetLastError () ;
//--- receive the property value
if (!ChartGetInteger (chart ID,CHART VISIBLE BARS, 0, result))

{

//—-—-- display the error message in Experts journal
Print (_ FUNCTION +", Error Code = ",GetLastError()):;
}

//—--- return the value of the chart property

return ((int) result) ;

}

- CHART_WINDOWS_TOTAL defines the total number of chart windows
including indicator subwindows.

// 1 The function gets the total number of chart windows including indicaftc
//| subwindows.

int ChartWindowsTotal (const long chart ID=0)
{
//—-—-- prepare the variable to get the property value
long result=-1;
//--- reset the error value
ResetlLastError() ;
//—-—-- receive the property value
if (!ChartGetInteger (chart ID,CHART WINDOWS TOTAL, O, result))

{

//—--- display the error message in Experts journal
Print (_ FUNCTION +", Error Code = ",GetLastError()):;
}

//—-—-- return the value of the chart property

return ((int) result) ;

}

- CHART_WINDOW_IS_VISIBLE defines the subwindow's visibility.



// |1 The function defines 1f the current chart window or subwindow |
//| 1s wvisible. |

bool ChartWindowsIsVisible (bool &result,const long chart ID=0,const int st
{
//—-—-- prepare the variable to get the property value
long value;
//--- reset the error value
ResetlLastError () ;
//--- receive the property value
if (!ChartGetInteger (chart ID,CHART WINDOW IS VISIBLE, sub window,value))
{
//—--- display the error message in Experts journal
Print (_ FUNCTION +", Error Code = ",GetLastError());
return (false) ;
}
//-—-—- store the value of the chart property in memory
result=value;
//—-—-- successful execution
return (true) ;

}

- CHART_WINDOW_HANDLE returns the chart handle.

J e === ==========cc=cc=cc=cc=cc=cc=cc=co==c== +F
//| The function gets the chart handle
J e === ==========cc=cc=cc=cc=cc=cc=cc=co==c== +F

int ChartWindowsHandle (const long chart ID=0)
{
//—-—-- prepare the variable to get the property value
long result=-1;
//--- reset the error value
ResetLastError () ;
//—-—-- receive the property value
if (!ChartGetInteger (chart ID,CHART WINDOW HANDLE, O, result))
{

//—-—-- display the error message in Experts journal
Print (_ FUNCTION +", Error Code = ",GetLastError());
}

//—-—-- return the value of the chart property

return ((int) result) ;

}



- CHART_WINDOW_YDISTANCE defines the distance in pixels between the
upper frame of the indicator subwindow and the upper frame of the chart's

main window.

//| The function gets the distance in pixels between the upper frame |
//| of the subwindow and the upper frame of the chart's main window. |

int ChartWindowsYDistance (const long chart ID=0,const int sub window=0)
{
//—-—-- prepare the variable to get the property value
long result=-1;
//--- reset the error value
ResetlLastError() ;
//--- receive the property value
if (!ChartGetInteger (chart ID,CHART WINDOW YDISTANCE, sub window, result))

{

//—--- display the error message in Experts journal
Print (_ FUNCTION +", Error Code = ",GetLastError());
}

//—-—-- return the value of the chart property

return ((int) result) ;

}

- CHART_FIRST_VISIBLE_BAR returns the number of the first visible bar on
the chart (bar indexing corresponds to the time series).

// 1 The function receives the number of the first visible bar on the chalrt
//| Indexing is performed like in time series, last bars have smaller indi

int ChartFirstVisibleBar (const long chart ID=0)
{
//—-—-- prepare the variable to get the property value
long result=-1;
//--- reset the error value
ResetLastError () ;
//--- receive the property value
if (!ChartGetInteger (chart ID,CHART WINDOW YDISTANCE, O, result))

{

//—--- display the error message in Experts journal
Print (_ FUNCTION +", Error Code = ",GetLastError());
}

//—-—-- return the value of the chart property

return ((int) result) ;

}



- CHART_WIDTH_IN_BARS returns the chart width in bars.

int ChartWidthInBars (const long chart ID=0)
{
//—-—-- prepare the variable to get the property value
long result=-1;
//--- reset the error value
ResetLastError () ;
//--- receive the property value
if (!ChartGetInteger (chart ID,CHART WIDTH IN BARS,0,result))
{

//—--- display the error message in Experts journal
Print (_ FUNCTION +", Error Code = ",GetLastError());
}

//—-—-- return the value of the chart property

return ((int) result) ;

}

- CHART_WIDTH_IN_PIXELS returns the chart width in pixels.

int ChartWidthInPixels (const long chart ID=0)
{
//—-—-- prepare the variable to get the property value
long result=-1;
//--- reset the error value
ResetLastError () ;
//—-—-- receive the property value
if (!ChartGetInteger (chart ID,CHART WIDTH IN PIXELS,0,result))
{

//—--- display the error message in Experts journal
Print (_ FUNCTION +", Error Code = ",GetLastError());
}

//—-—-- return the value of the chart property

return ((int) result) ;

}

- CHART_HEIGHT_IN_PIXELS chart height property in pixels.



int ChartHeightInPixelsGet (const long chart ID=0,const int sub window=0)
{
//—-—-- prepare the variable to get the property value
long result=-1;
//--- reset the error value
ResetlLastError() ;
//--- receive the property value
if (!ChartGetInteger (chart ID,CHART HEIGHT IN PIXELS,sub window, result))
{

//—--- display the error message in Experts journal
Print (_ FUNCTION +", Error Code = ",GetLastError()):;
}

//—-—-- return the value of the chart property

return ((int) result) ;

J e === ========================================= +F
//| The function sets the chart height value in pixels.
J e === ========================================= +F

bool ChartHeightInPixelsSet (const int value,const long chart ID=0,const ir
{
//--- reset the error value
ResetlLastError () ;
//--- set property value
if (!ChartSetInteger (chart ID,CHART HEIGHT IN PIXELS, sub window,value))
{
//—--- display the error message in Experts journal
Print (_ FUNCTION +", Error Code = ",GetLastError()):;
return (false) ;
}
//—-—-- successful execution
return (true) ;

}

- CHART_COLOR_BACKGROUND - chart background color.



color ChartBackColorGet (const long chart ID=0)
{

//--- prepare the variable to receive the color
long result=clrNONE;
//--- reset the error value

ResetLastError () ;
//--- receive chart background color
if (!ChartGetInteger (chart ID,CHART COLOR BACKGROUND, 0, result))
{

//—--- display the error message in Experts journal
Print (_ FUNCTION +", Error Code = ",GetLastError());
}

//—-—-- return the value of the chart property

return((color)result) ;

bool ChartBackColorSet (const color clr,const long chart ID=0)
{
//--- reset the error value
ResetlLastError () ;
//--- set the chart background color
if (!ChartSetInteger (chart ID,CHART COLOR BACKGROUND, clr))
{
//—--- display the error message in Experts journal
Print (_ FUNCTION +", Error Code = ",GetLastError());
return (false) ;
}
//—-—- successful execution
return (true) ;

}

- CHART_COLOR_FOREGROUND color of axes, scale and OHLC line.



// 1 The function receives the color of axes, scale and OHLC line.

color ChartForeColorGet (const long chart ID=0)
{

//--- prepare the variable to receive the color
long result=clrNONE;
//--- reset the error value

ResetlLastError () ;
//——— receive the color of axes, scale and OHLC line
if (!ChartGetInteger (chart ID,CHART COLOR FOREGROUND, 0, result))
{

//—--- display the error message in Experts journal
Print (_ FUNCTION +", Error Code = ",GetLastError()):;
}

//—-—-- return the value of the chart property

return((color)result);

// |1 The function sets the color of axes, scale and OHLC line.

bool ChartForeColorSet (const color clr,const long chart ID=0)
{
//--- reset the error value
ResetlLastError () ;
//--— set the color of axes, scale and OHLC line
if (!ChartSetInteger (chart ID,CHART COLOR FOREGROUND, clr))
{
//—--- display the error message in Experts journal
Print (_ FUNCTION +", Error Code = ",GetLastError());
return (false) ;
}
//—-—-- successful execution
return (true) ;

}

- CHART_COLOR_GRID chart grid color.



color ChartGridColorGet (const long chart ID=0)
{

//--- prepare the variable to receive the color
long result=clrNONE;
//--- reset the error value

ResetlLastError () ;
//--- receive chart grid color
if (!ChartGetInteger (chart ID,CHART COLOR GRID, 0, result))
{

//—--- display the error message in Experts journal
Print (_ FUNCTION +", Error Code = ",GetLastError());
}

//—-—-- return the value of the chart property

return((color) result) ;

bool ChartGridColorSet (const color clr,const long chart ID=0)
{
//--- reset the error value
ResetlLastError () ;
//--- set chart grid color
if (!ChartSetInteger (chart ID,CHART COLOR GRID,clr))
{
//—--- display the error message in Experts journal
Print (_ FUNCTION +", Error Code = ",GetLastError()):;
return (false) ;
}
//—-—-- successful execution
return (true) ;

}

- CHART_COLOR_VOLUME - color of volumes and order opening levels.



//| The function receives color of volumes and market entry |
//| levels. |

color ChartVolumeColorGet (const long chart ID=0)
{

//--- prepare the variable to receive the color
long result=clrNONE;
//--- reset the error value

ResetLastError () ;
//—-—-- receive color of volumes and market entry levels
if (!ChartGetInteger (chart ID,CHART COLOR VOLUME, O, result))
{

//—--- display the error message in Experts journal
Print (_ FUNCTION +", Error Code = ",GetLastError());
}

//—-—-- return the value of the chart property

return((color)result);

//| The function sets the color of volumes and market entry |
//| levels. |

bool ChartVolumeColorSet (const color clr,const long chart ID=0)
{
//--- reset the error value
ResetlLastError () ;
//-—-—- set color of volumes and market entry levels
if (!ChartSetInteger (chart ID,CHART COLOR VOLUME,clr))
{
//—--- display the error message in Experts journal
Print (_ FUNCTION +", Error Code = ",GetLastError());
return (false) ;
}
//—-—-- successful execution
return (true) ;

}

- CHART_COLOR_CHART_UP color of up bar, its shadow and border of a
bullish candlestick’'s body.



//| The function receives color of up bar, its shadow and
//| border of a bullish candlestick's body.

color ChartUpColorGet (const long chart ID=0)
{

//--- prepare the variable to receive the color
long result=clrNONE;
//--- reset the error value

ResetLastError () ;
//—--- receive the color of up bar, its shadow and border of bullish candle
if (!ChartGetInteger (chart ID,CHART COLOR CHART UP,0,result))
{

//—--- display the error message in Experts journal
Print (_ FUNCTION +", Error Code = ",GetLastError());
}

//—-—-- return the value of the chart property

return((color) result) ;

//| The function sets color of up bar, its shadow and
//| border of a bullish candlestick's body.

bool ChartUpColorSet (const color clr,const long chart ID=0)
{
//--- reset the error value
ResetlLastError () ;
//--- set the color of up bar, its shadow and border of body of a bullish
if (!ChartSetInteger (chart ID,CHART COLOR CHART UP,clr))
{
//—--- display the error message in Experts journal
Print (_ FUNCTION +", Error Code = ",GetLastError());
return (false) ;
}
//—-—-- successful execution
return (true) ;

}

- CHART_COLOR_CHART_DOWN color of down bar, its shadow and border of
bearish candlestick’s body.



//| The function receives color of up bar, its shadow and
//| border of a bearish candlestick's body.

color ChartDownColorGet (const long chart ID=0)
{

//--- prepare the variable to receive the color
long result=clrNONE;
//--- reset the error value

ResetLastError () ;
//——— receive the color of down bar, its shadow and border of bearish canc
if (!ChartGetInteger (chart ID,CHART COLOR CHART DOWN, O, result))
{

//—--- display the error message in Experts journal
Print (_ FUNCTION +", Error Code = ",GetLastError());
}

//—-—-- return the value of the chart property

return((color) result) ;

//| The function sets color of down bar, its shadow and
//| border of a bearish candlestick's body.

bool ChartDownColorSet (const color clr,const long chart ID=0)
{
//--- reset the error value
ResetlLastError () ;
//——— set the color of down bar, its shadow and border of bearish candlelst
if (!ChartSetInteger (chart ID,CHART COLOR CHART DOWN,clr))
{
//—--- display the error message in Experts journal
Print (_ FUNCTION +", Error Code = ",GetLastError());
return (false) ;
}
//—-—-- successful execution
return (true) ;

}

- CHART_COLOR_CHART_LINE color of the chart line and Doji candlesticks.



color ChartLineColorGet (const long chart ID=0)
{

//--- prepare the variable to receive the color
long result=clrNONE;
//--- reset the error value

ResetLastError () ;
//—-—-- receive color of the chart line and Doji candlesticks
if (!ChartGetInteger (chart ID,CHART COLOR CHART LINE, O, result))
{

//—--- display the error message in Experts journal
Print (_ FUNCTION +", Error Code = ",GetLastError());
}

//—--- return the value of the chart property

return((color)result) ;

//| The function sets the color of the chart line and Doji |
//| candlesticks. |

bool ChartLineColorSet (const color clr,const long chart ID=0)
{
//--- reset the error value
ResetlLastError () ;
//--- set color of the chart line and Doji candlesticks
if (!ChartSetInteger (chart ID,CHART COLOR CHART LINE,clr))
{
//—--- display the error message in Experts journal
Print (_ FUNCTION +", Error Code = ",GetLastError()):;
return (false) ;
}
//—-—-- successful execution
return (true) ;

}

- CHART_COLOR_CANDLE_BULL color of bullish candlestick's body.



color ChartBullColorGet (const long chart ID=0)
{

//--- prepare the variable to receive the color
long result=clrNONE;
//--- reset the error value

ResetLastError () ;
//—-—-- receive the color of bullish candlestick's body
if (!ChartGetInteger (chart ID,CHART COLOR CANDLE BULL, O, result))
{

//—--- display the error message in Experts journal
Print (_ FUNCTION +", Error Code = ",GetLastError()):;
}

//—-—-- return the value of the chart property

return((color) result) ;

bool ChartBullColorSet (const color clr,const long chart ID=0)
{
//--- reset the error value
ResetlLastError () ;
//-—-- set the color of bullish candlestick's body
if (!ChartSetInteger (chart ID,CHART COLOR CANDLE BULL,clr))
{
//—--- display the error message in Experts journal
Print (_ FUNCTION +", Error Code = ",GetLastError());
return (false) ;
}
//—-—-- successful execution
return (true) ;

}

- CHART_COLOR_CANDLE_BEAR color of bearish candlestick’'s body.



color ChartBearColorGet (const long chart ID=0)
{

//--- prepare the variable to receive the color
long result=clrNONE;
//--- reset the error value

ResetLastError () ;
//—-—-- receive the color of bearish candlestick's body
if (!ChartGetInteger (chart ID,CHART COLOR CANDLE BEAR, O, result))
{

//—--- display the error message in Experts journal
Print (_ FUNCTION +", Error Code = ",GetLastError());
}

//—-—-- return the value of the chart property

return((color)result) ;

bool ChartBearColorSet (const color clr,const long chart ID=0)
{
//--- reset the error value
ResetlLastError () ;
//-—-- set the color of bearish candlestick's body
if (!ChartSetInteger (chart ID,CHART COLOR CANDLE BEAR,clr))
{
//—--- display the error message in Experts journal
Print (_ FUNCTION +", Error Code = ",GetLastError());
return (false) ;
}
//—-—-- successful execution
return (true) ;

}

- CHART_COLOR_BID Bid price line color.



color ChartBidColorGet (const long chart ID=0)
{

//--- prepare the variable to receive the color
long result=clrNONE;
//--- reset the error value

ResetlLastError () ;
//--- receive the color of Bid price line
if (!ChartGetInteger (chart ID,CHART COLOR BID,0, result))
{

//—--- display the error message in Experts journal
Print (_ FUNCTION +", Error Code = ",GetLastError()):;
}

//—-—-- return the value of the chart property

return((color)result);

bool ChartBidColorSet (const color clr,const long chart ID=0)
{
//--- reset the error value
ResetlLastError () ;
//--- set the color of Bid price line
if (!ChartSetInteger (chart ID,CHART COLOR BID,clr))
{
//—--- display the error message in Experts journal
Print (_ FUNCTION +", Error Code = ",GetLastError());
return (false) ;
}
//—-—-- successful execution
return (true) ;

}

- CHART_COLOR_ASK Ask price line color.



color ChartAskColorGet (const long chart ID=0)
{

//--- prepare the variable to receive the color
long result=clrNONE;
//--- reset the error value

ResetlLastError () ;
//--- receive the color of Ask price line
if (!ChartGetInteger (chart ID,CHART COLOR ASK, 0, result))
{

//—--- display the error message in Experts journal
Print (_ FUNCTION +", Error Code = ",GetLastError());
}

//—-—-- return the value of the chart property

return((color) result) ;

J e === =======c==cc—cc=cc=cc-cc=cc=co==c= +F
// | The function sets the color of Ask line.
J e === =======c==cc—cc=cc=cc-cc=cc=co==c= +F

bool ChartAskColorSet (const color clr,const long chart ID=0)
{
//--- reset the error value
ResetlLastError () ;
//--- set the color of Ask price line
if (!ChartSetInteger (chart ID,CHART COLOR ASK,clr))
{
//—--- display the error message in Experts journal
Print (_ FUNCTION +", Error Code = ",GetLastError());
return (false) ;
}
//—-—-- successful execution
return (true) ;

}

- CHART_COLOR_LAST color of the last performed deal’s price line (Last).



color ChartLastColorGet (const long chart ID=0)
{

//--- prepare the variable to receive the color
long result=clrNONE;
//--- reset the error value

ResetLastError () ;
//—-—-- receive color of the last performed deal's price line (Last)
if (!ChartGetInteger (chart ID,CHART COLOR LAST,0, result))
{

//—--- display the error message in Experts journal
Print (_ FUNCTION +", Error Code = ",GetLastError());
}

//—-—-- return the value of the chart property

return((color) result) ;

// 1 The function sets color of the last performed deal's price |
//1 line. |

bool ChartLastColorSet (const color clr,const long chart ID=0)
{
//--- reset the error value
ResetlLastError () ;
//-—-- set color of the last performed deal's price line (Last)
if (!ChartSetInteger (chart ID,CHART COLOR LAST,clr))
{
//—--- display the error message in Experts journal
Print (_ FUNCTION +", Error Code = ",GetLastError());
return (false) ;
}
//—-—-- successful execution
return (true) ;

}

- CHART_COLOR_STOP_LEVEL stop order level color (Stop Loss and Take
Profit).



color ChartStopLevelColorGet (const long chart ID=0)
{

//--- prepare the variable to receive the color
long result=clrNONE;
//--- reset the error value

ResetLastError () ;
//—-—-- receive the color of stop order levels (Stop Loss and Take Profit)
if (!ChartGetInteger (chart ID,CHART COLOR STOP LEVEL, O, result))
{

//—--- display the error message in Experts journal
Print (_ FUNCTION +", Error Code = ",GetLastError());
}

//—-—-- return the value of the chart property

return((color)result) ;

J e === ====c==cc=cc=cc=cc=cc=cc=cc=co==c== +F
//| The function sets Stop Loss and Take Profit level colors |
J e === ====c==cc=cc=cc=cc=cc=cc=cc=co==c== +F

bool ChartStopLevelColorSet (const color clr,const long chart ID=0)
{
//--- reset the error value
ResetlLastError () ;
//—-—-—- set the color of stop order levels (Stop Loss and Take Profit)
if (!ChartSetInteger (chart ID,CHART COLOR STOP LEVEL,clr))
{
//—--- display the error message in Experts journal
Print (_ FUNCTION +", Error Code = ",GetLastError()):;
return (false) ;
}
//—-—-- successful execution
return (true) ;

}

- CHART_SHOW_TRADE_LEVELS property of displaying trade levels on the
chart (levels of open orders, Stop Loss, Take Profit and pending orders).



bool ChartShowTradeLevelsGet (bool &result,const long chart ID=0)
{
//—-—-- prepare the variable to get the property value
long value;
//--- reset the error value
ResetlLastError () ;
//--- receive the property value
if (!ChartGetInteger (chart ID,CHART SHOW TRADE LEVELS,0,value))
{
//—--- display the error message in Experts journal
Print (_ FUNCTION +", Error Code = ",GetLastError()):;
return (false) ;
}
//--- store the value of the chart property in memory
result=value;
//—-—-- successful execution
return (true) ;

[ e mmmmemmm=ee === =cc=cc=cc=cc=cc=cc=co==c= +F
//| The function enables/disables trading levels display mode. |
[ e mmmmemmm=ee === =cc=cc=cc=cc=cc=cc=co==c= +F

bool ChartShowTradeLevelsSet (const bool value,const long chart ID=0)
{
//--- reset the error value
ResetlLastError () ;
//--- set property value
if (!ChartSetInteger (chart ID,CHART SHOW TRADE LEVELS,0,value))
{
//—-—-- display the error message in Experts journal
Print (_ FUNCTION +", Error Code = ",GetLastError()):;
return (false) ;
}
//—-—-- successful execution
return (true) ;

}

- CHART_DRAG_TRADE_LEVELS property of enabling the ability to drag
trading levels on a chart using mouse.



// 1 The function defines if dragging trading levels on a chart using moulse
//| 1s allowed.

bool ChartDragTradelLevelsGet (bool &result,const long chart ID=0)
{
//—-—-- prepare the variable to get the property value
long value;
//--- reset the error value
ResetlLastError () ;
//--- receive the property value
if (!ChartGetInteger (chart ID,CHART DRAG TRADE LEVELS,0,value))
{
//—-—-- display the error message in Experts journal
Print (_ FUNCTION +", Error Code = ",GetLastError());
return (false) ;
}
//--- store the value of the chart property in memory
result=value;
//—-—-- successful execution
return (true) ;

//| The function enables/disables the mode of dragging trade levels |
//| on the chart using mouse.

bool ChartDragTradelLevelsSet (const bool value,const long chart ID=0)
{
//--- reset the error value
ResetlLastError () ;
//--- set property value
if (!ChartSetInteger (chart ID,CHART DRAG TRADE LEVELS,0,value))
{
//—-—-- display the error message in Experts journal
Print (_ FUNCTION +", Error Code = ",GetLastError());
return (false) ;
}
//—-—-- successful execution
return (true) ;

}

- CHART_SHOW_DATE_SCALE property of displaying the time scale on a
chart.



bool ChartShowDateScaleGet (bool &result,const long chart ID=0)
{
//—-—-- prepare the variable to get the property value
long value;
//--- reset the error value
ResetlLastError () ;
//--- receive the property value
if (!ChartGetInteger (chart ID,CHART SHOW DATE SCALE,0,value))
{
//—--- display the error message in Experts journal
Print (_ FUNCTION +", Error Code = ",GetLastError());
return (false);
}
//--—- store the value of the chart property in memory
result=value;
//—-—-- successful execution
return (true) ;

//| The function enables/disables the mode of displaying the time scale lor
// | chart.

bool ChartShowDateScaleSet (const bool value,const long chart ID=0)
{
//--- reset the error value
ResetlLastError () ;
//--- set property value
if (!ChartSetInteger (chart ID,CHART SHOW DATE SCALE,0,value))
{
//—--- display the error message in Experts journal
Print (_ FUNCTION +", Error Code = ",GetLastError());
return (false) ;
}
//—-—-- successful execution
return (true) ;

}

- CHART_SHOW_PRICE_SCALE property of displaying the price scale on a
chart.



bool ChartShowPriceScaleGet (bool &result,const long chart ID=0)
{
//—-—-- prepare the variable to get the property value
long value;
//--- reset the error value
ResetlLastError () ;
//--- receive the property value
if (!ChartGetInteger (chart ID,CHART SHOW PRICE SCALE,0,value))
{
//—--- display the error message in Experts journal
Print (_ FUNCTION +", Error Code = ",GetLastError());
return (false) ;
}
//--—- store the value of the chart property in memory
result=value;
//—-—- successful execution
return (true) ;

//| The function enables/disables the mode of displaying the price scale| ¢
// | chart.

bool ChartShowPriceScaleSet (const bool value,const long chart ID=0)
{
//--- reset the error value
ResetlLastError () ;
//--- set property value
if (!ChartSetInteger (chart ID,CHART SHOW PRICE SCALE,0,value))
{
//—--- display the error message in Experts journal
Print (_ FUNCTION +", Error Code = ",GetLastError());
return (false) ;
}
//—-—-- successful execution
return (true) ;

}

- CHART_SHIFT_SIZE shift size of the zero bar from the right border in
percentage values.



//| The function receives shift size of the zero bar from the right border
//| of the chart in percentage values (from 10% up to 50%).

double ChartShiftSizeGet (const long chart ID=0)
{
//--- prepare the variable to get the result
double result=EMPTY VALUE;
//--- reset the error value
ResetlLastError () ;
//--- receive the property value
if (!ChartGetDouble (chart ID,CHART SHIFT SIZE,O,result))

{

//—--- display the error message in Experts journal
Print (_ FUNCTION +", Error Code = ",GetLastError()):;
}

//—-—-- return the value of the chart property

return (result) ;

J e === ===========================================g@
//| The function sets the shift size of the zero bar from the right

//| border of the chart in percentage values (from 10% up to 50%). To enak
//| mode, CHART SHIFT property value should be set to

// | true.

[/ == e -

bool ChartShiftSizeSet (const double value,const long chart ID=0)
{

//--- reset the error value
ResetLastError () ;
//-—-—- set property value

if (!ChartSetDouble (chart ID,CHART SHIFT SIZE,value))
{
//—--- display the error message in Experts journal
Print (_ FUNCTION +", Error Code = ",GetLastError());
return (false) ;
}

//—-—-- successful execution
return (true) ;

}

- CHART_IS_OFFLINE checks offline mode of the chart.



bool CheckChartOffline(const long chart ID=0)
{

bool offline=ChartGetInteger (chart ID,CHART IS OFFLINE) ;
return (offline);

- CHART_FIXED_POSITION chart fixed position from the left border in
percentage value.



//| The function receives the location of the chart fixed position from |t}
// 1 left border in percentage value.

double ChartFixedPositionGet (const long chart ID=0)
{

//--- prepare the variable to get the result
double result=EMPTY VALUE;
//--—- reset the error value

ResetLastError () ;
//--- receive the property value
if (!ChartGetDouble (chart ID,CHART FIXED POSITION,O,result))
{

//—--- display the error message in Experts journal
Print (_ FUNCTION +", Error Code = ",GetLastError());
}

//—-—-- return the value of the chart property

return (result) ;

//| The function sets the location of the chart fixed position from the ||
// 1 left border in percentage value. To view the location of the |
//| chart fixed position, the value of

//| CHART AUTOSCROLL property should be set to false.

bool ChartFixedPositionSet (const double value,const long chart ID=0)
{
//--- reset the error value
ResetlLastError () ;
//--- set property value
if (!ChartSetDouble (chart ID,CHART FIXED POSITION,value))
{
//—--- display the error message in Experts journal
Print (_ FUNCTION +", Error Code = ",GetLastError());
return (false) ;
}
//—-—-- successful execution
return (true) ;

}

- CHART_FIXED_MAX property of the chart's fixed maximum.



double ChartFixedMaxGet (const long chart ID=0)
{

//--- prepare the variable to get the result
double result=EMPTY VALUE;
//--—- reset the error value

ResetLastError () ;
//--- receive the property value
if (!ChartGetDouble (chart ID,CHART FIXED MAX,0,result))

{

//—--- display the error message in Experts journal
Print (_ FUNCTION +", Error Code = ",GetLastError());
}

//—-—-- return the value of the chart property

return (result) ;

//| The function sets the value of chart's fixed maximum.

//| To change the value of the property,

//| CHART SCALEFIX property value should be preliminarily set to
//| true.

bool ChartFixedMaxSet (const double value,const long chart ID=0)
{
//--- reset the error value
ResetlLastError () ;
//--- set property value
if (!ChartSetDouble (chart ID,CHART FIXED MAX,value))
{
//—--- display the error message in Experts journal
Print (_ FUNCTION +", Error Code = ",GetLastError());
return (false) ;
}
//—-—-- successful execution
return (true) ;

}

- CHART_FIXED_MIN property of the chart's fixed minimum.



double ChartFixedMinGet (const long chart ID=0)
{

//--- prepare the variable to get the result
double result=EMPTY VALUE;
//--—- reset the error value

ResetLastError () ;
//--- receive the property value
if (!ChartGetDouble (chart ID,CHART FIXED MIN, O, result))

{

//—--- display the error message in Experts journal
Print (_ FUNCTION +", Error Code = ",GetLastError()):;
}

//—-—-- return the value of the chart property

return (result) ;

//| The function sets the value of chart's fixed minimum.

//| To change the value of the property,

//| CHART SCALEFIX property value should be preliminarily set to
// | true.

bool ChartFixedMinSet (const double value,const long chart ID=0)
{
//--- reset the error value
ResetlLastError () ;
//--- set property value
if (!ChartSetDouble (chart ID,CHART FIXED MIN,value))
{
//—-—-- display the error message in Experts journal
Print (_ FUNCTION +", Error Code = ",GetLastError()):;
return (false) ;
}
//—-—-- successful execution
return (true) ;

}

- CHART_POINTS_PER_BAR value of scale in points per bar.



double ChartPointsPerBarGet (const long chart ID=0)
{

//--- prepare the variable to get the result
double result=EMPTY VALUE;
//--—- reset the error value

ResetlLastError() ;
//--- receive the property value
if (!ChartGetDouble (chart ID,CHART POINTS PER BAR, 0, result))

{

//—-—-- display the error message in Experts journal
Print (_ FUNCTION +", Error Code = ",GetLastError()):;
}

//—--- return the value of the chart property

return (result) ;

//| The function sets the value of the chart scale in points per bar. |
//| To view the result of this property's value change,

//| the value of |
//| CHART SCALE PT PER BAR property should be preliminarily set to true.| |

bool ChartPointsPerBarSet (const double value,const long chart ID=0)
{
//--- reset the error value
ResetlLastError () ;
//--- set property value
if (!ChartSetDouble (chart ID,CHART POINTS PER BAR,value))
{
//—--- display the error message in Experts journal
Print (_ FUNCTION +", Error Code = ",GetLastError());
return (false) ;
}
//—-—-- successful execution
return (true) ;

}

- CHART_PRICE_MIN returns the value of the chart minimum.



//| The function receives the value of the chart minimum in the main windc
//| subwindow.

double ChartPriceMin (const long chart ID=0,const int sub window=0)

{

//--- prepare the variable to get the result
double result=EMPTY VALUE;
//--—- reset the error value

ResetLastError () ;
//--- receive the property value
if (!ChartGetDouble (chart ID,CHART PRICE MIN, sub window, result))
{

//—--- display the error message in Experts journal
Print (_ FUNCTION +", Error Code = ",GetLastError()):;
}

//—--- return the value of the chart property

return (result) ;

}

- CHART_PRICE_MAX returns the value of the chart maximum.

//| The function receives the value of the chart maximum in the main windc
//| subwindow.

double ChartPriceMax (const long chart ID=0,const int sub window=0)

{

//--- prepare the variable to get the result
double result=EMPTY VALUE;
//--—- reset the error value

ResetLastError () ;
//--- receive the property value
if (!ChartGetDouble (chart ID,CHART PRICE MAX, sub window, result))
{

//—--- display the error message in Experts journal
Print (_ FUNCTION +", Error Code = ",GetLastError());
}

//—-—-- return the value of the chart property

return (result) ;

}

- CHART_COMMENT comment on the chart.



bool ChartCommentGet (string &result,const long chart ID=0)
{
//--- reset the error value
ResetlLastError () ;
//--- receive the property value
if (!ChartGetString (chart ID,CHART COMMENT, result))
{
//—-—-- display the error message in Experts journal
Print (_ FUNCTION +", Error Code = ",GetLastError());
return (false) ;
}
//—-—-- successful execution
return (true) ;

//| The function sets comment in the upper left corner of the
// | chart.

bool ChartCommentSet (const string str,const long chart ID=0)
{
//--- reset the error value
ResetlLastError () ;
//--- set property value
if (!ChartSetString (chart ID,CHART COMMENT, str))
{
//—--- display the error message in Experts journal
Print (_ FUNCTION +", Error Code = ",GetLastError());
return (false) ;
}
//—-—-- successful execution
return (true) ;

}

Panel for chart properties

//—-—-- connect the library of control elements
#include <ChartObjects\ChartObjectsTxtControls.mgh>
//--- predefined constants

#define X PROPERTY NAME 1 10 // x coordinate of the property

#define X PROPERTY VALUE 1 225 //
#define X PROPERTY NAME 2 345 //
#define X PROPERTY VALUE 2 550 //
#define X BUTTON 1 285 //

XWX X

coordinate of the property
coordinate of the property
coordinate of the property

name in| t
value in
name in| t
value in

coordinate of the button in the firs



#define X BUTTON 2 700 // x coordinate of the button in the sefo
#define Y PROPERTY 1 30 // y coordinate of the beginning of the| f
#define Y PROPERTY 2 286 // y coordinate of the beginning of the|t
#define Y DISTANCE 16 // y axial distance between the lines
#define LAST PROPERTY NUMBER 111 // number of the last graphical property
//—--- input parameters
input color InpFirstColor=clrDodgerBlue; // Color of odd lines
input color InpSecondColor=clrGoldenrod; // Color of even lines
//—--- variables and arrays
CChartObjectLabel ExtLabelsName[]; // labels for displaying property njan
CChartObjectLabel ExtLabelsValue[]; // labels for displaying property val
CChartObjectButton ExtButtons[]; // buttons
int ExtNumbers[]; // property indices
string ExtNames|[]; // property names
uchar ExtDataTypes|[]; // property data types (integer, douk
uint ExtGroupTypes[]; // array that stores the data on bellc
uchar ExtDrawTypes|[]; // array that stores the data on the
double ExtMaxValue|[]; // maximum property values that are| ¢
double ExtMinValuel[]; // minimum property values that are| g
double ExtStepl]; // steps for changing properties
int ExtCount; // total number of all properties
color ExtColors([2]; // array of colors for displaying l|ir
string ExtComments[2]; // array of comments (for CHART COMME
[/ == +
//| Custom indicator initialization function
i +F
int OnInit ()
{
//--- display a comment on the chart
Comment ("SomeComment") ;
//-—-- store colors in the array to be able to switch between them later
ExtColors[0]=InpFirstColor;
ExtColors[l]=InpSecondColor;
//—-—-- store comments in the array to be able to switch between them latejr
ExtComments[0]="FirstComment";
ExtComments[l]="SecondComment";
//—-—-- prepare and display the control panel for managing chart propertiels
if (!PrepareControls())
return (INIT FAILED);
//--- successful execution
return (INIT SUCCEEDED) ;
}
[/ == +
//| Deinitialization function of the expert
[/ == +
vold OnDeinit (const int reason)

{



//-—-- remove the comment on the chart

Comment ("") ;

}
e e it L +
//| Handler of a chart event
e e it L +

void OnChartEvent (const int id,
const long &lparam,
const double &dparam,
const string &sparam)
{
//--- check the event of clicking the chart object
1f (1d==CHARTEVENT OBJECT CLICK)
{
//--- divide the object name by separator
string obj name[];
StringSplit (sparam,' ',obj name);
//--- check if the object is a button
if (obj name[0]=="Button")
{
//--- receive button index
int index=(int)StringTolInteger (obj name[l]);
//--- unpress the button
ExtButtons|[index] .State (false);
//--—- set the new value of the property depending on its type
if (ExtDataTypes[index]=="'1")
ChangeIntegerProperty (index) ;
if (ExtDataTypes[index]=='D")
ChangeDoubleProperty (index) ;
if (ExtDataTypes[index]=='S")
ChangeStringProperty (index) ;

}

//--- re-draw property values
RedrawProperties () ;
ChartRedraw () ;

e ittt L +
//|] Change the integer property of the chart
e e it L +

void ChangelIntegerProperty(const int index)

{

//--—- receive the current property value
long value=ChartGetInteger (0, (ENUM CHART PROPERTY INTEGER)ExtNumbers([in
//-—-- define the following property value

switch (ExtDrawTypes|[index])
{



case 'C':
value=GetNextColor ((color)value);
break;

default:
value=(long) GetNextValue ( (double)value, index) ;
break;

}

//--— set the new property value
ChartSetInteger (0, (ENUM CHART PROPERTY INTEGER)ExtNumbers[index],0,valu

Jjmmmmmemmmme === =cc=o=c—=o==—====—======= +
// |1 Change double property of the chart
Jjmmmmmemmmme === =cc=o=c—=o==—====—======= +

void ChangeDoubleProperty(const int index)

{

//--—- receive the current property value
double value=ChartGetDouble (0, (ENUM CHART PROPERTY DOUBLE)ExtNumbers[in
//--- define the following property value

value=GetNextValue (value, index) ;
//--—- set the new property value
ChartSetDouble (0, (ENUM CHART PROPERTY DOUBLE)ExtNumbers[index],value);

Jjmmmmmemmmme === =cc=o=c—=o==—====—======= +
// | Change string property of the chart
Jjmmmmmemmmme === =cc=o=c—=o==—====—======= +

void ChangeStringProperty(const int index)
{
//--- static variable for switching inside ExtComments array
static uint comment index=1;
//—--- change index for receiving another comment
comment index=1l-comment index;
//—--—- set the new property value
ChartSetString (0, (ENUM CHART PROPERTY STRING)ExtNumbers[index], ExtComme

Jjmmmmmemmmme === =cc=o=c—=o==—====—======= +
//| Define the next property value
Jjmmmmmemmmme === =cc=o=c—=o==—====—======= +

double GetNextValue (const double wvalue,const int index)
{
if (valuet+tExtStep[index]<=ExtMaxValue|[index])
return (value+tExtStep[index]) ;
else
return (ExtMinValue [index]) ;



color GetNextColor (const color clr)
{

//--- return the following color value
switch (clr)

{

case clrWhite: return(clrRed);

case clrRed: return (clrGreen) ;

(
(
case clrGreen: return(clrBlue);
(
(

case clrBlue: return (clrBlack) ;
default: return (clrWhite) ;
}
}
/- - +
//| Re-draw property values
S e e -F

void RedrawProperties (void)
{
//-—-— property value text
string text;
long value;
//--- loop of the number of properties
for (int i=0; i<ExtCount;i++)
{
text="";
switch (ExtDataTypes[i])
{

case 'I':
//--—- receive the current property value
if (!ChartGetInteger (0, (ENUM CHART PROPERTY INTEGER)ExtNumbers |
break;
//--- integer property text

switch (ExtDrawTypes[i])
{

//—--—- color property
case 'C':
text=(string) ((color)value);
break;
//-—-- boolean property
case 'B':
text=(string) ((bool)value) ;
break;
//-—-- ENUM CHART MODE enumeration property
case 'M':
text=EnumToString ( (ENUM CHART MODE)value);
break;
//-—-- ENUM CHART VOLUME MODE enumeration property

case 'V':



text=EnumToString ( (ENUM CHART VOLUME MODE)value);
break;
//--- int type number
default:
text=IntegerToString(value);
break;
}
break;
case 'D':
//--- double property text
text=DoubleToString (ChartGetDouble (0, (ENUM CHART PROPERTY DOUB
break;
case 'S':
//--- string property text
text=ChartGetString(O,(ENUM_CHART_PROPERTY_STRING)ExtNumbers[i
break;
}
//--- display property value
ExtLabelsValue[i] .Description (text) ;

[ e === =c=====c==c==c=====c========== A
//| Create the panel for managing chart properties
[ e === =c=====c==c==c=====c========== A

bool PrepareControls (void)

{

//--- allocate memory for arrays with a reserve
MemoryAllocation (LAST PROPERTY NUMBER+1);
//-—-- variables
int 1=0; // loop variable

int col 1=0; // number of properties in the first column
int col 2=0; // number of properties in the second column
int col 3=0; // number of properties in the third column

//--- current number of properties - 0
ExtCount=0;
//--- looking for properties in the loop

while (1<=LAST PROPERTY NUMBER)
{

//—-—-- store the current number of the property
ExtNumbers [ExtCount]=1i;

//—--- increase the value of the loop variable

i++4+;

//—--- check if there is a property with such a number

if (CheckNumber (ExtNumbers [ExtCount], ExtNames [ExtCount], ExtDataTypes |
{

//—-—-- create control elements for the property
switch (ExtGroupTypes [ExtCount])



}
//-=-

{

case 1:

//—--- create labels and a button for the property
if (!ShowProperty (ExtCount, 0, X PROPERTY NAME 1,X PROPERTY VA

return (false) ;

case 2:

//—-—— number of the elements in the first column has increec
col 1++;

break;

//—--- create labels and a button for the property

if(!ShowProperty(ExtCount,1,X_PROPERTY_NAME_Z,X_PROPERTY_VA
return (false) ;

//—--- number of the elements in the second column has incfre
col 2++;
break;
case 3:
//--- create only labels for the property

if(!ShowProperty(ExtCount,2,X_PROPERTY_NAME_Z,X_PROPERTY_VA
return (false) ;

//—--- number of the elements in the third column has incrieec
col 3++;
break;
}
//-—-- define maximum and minimum property value and step
GetMaxMinStep (ExtNumbers [ExtCount], ExtMaxValue [ExtCount], ExtMinVe
//—--- increase the number of properties
ExtCount++;

free the memory not used by arrays

MemoryAllocation (ExtCount) ;

//-=-

re-draw property values

RedrawProperties() ;
ChartRedraw () ;

//-=-

successful execution

return (true) ;

void MemoryAllocation (const int size)

{

ArrayResize (ExtLabelsName, size) ;
ArrayResize (ExtLabelsValue, size);

ArrayResize

ArrayResize (ExtNumbers, size) ;

(
(
(ExtButtons, size);
(
(

ArrayResize (ExtNames, size) ;



ArrayResize (ExtDataTypes, size) ;
ArrayResize (ExtGroupTypes, size);
ArrayResize (ExtDrawTypes, size) ;
(
(
(

ArrayResize (ExtMaxValue, size) ;
ArrayResize (ExtMinValue, size) ;

ArrayResize (ExtStep,size);

// |1 Check if the property index belongs to the one of
// | ENUM CHART PROPERTIES enumerations |

bool CheckNumber (const int ind,string &name,uchar &data type,uint &group t
{
//—-—-- check if the property is of integer type
ResetLastError () ;
name=EnumToString ( (ENUM CHART PROPERTY INTEGER) ind);
1f( LastError==0)
{
data type='I"; // property from ENUM CHART PROP
GetTypes (ind, group type,draw type); // define property display param
return (true) ;
}
//--- check if the property is of double type
ResetlLastError () ;
name=EnumToString ( (ENUM CHART PROPERTY DOUBLE) ind) ;
1f( LastError==0)
{
data type='D"; // property from ENUM CHART PROP
GetTypes (ind, group type,draw type); // define property display param
return (true) ;
}
//—--- check if the property is of string type
ResetlLastError () ;
name=EnumToString ( (ENUM CHART PROPERTY STRING) ind);
1f( LastError==0)
{
data type='S"; // property from ENUM CHART PROP
GetTypes (ind, group type,draw type); // define property display param
return (true) ;
}
//—-—-- property does not belong to any enumeration
return (false) ;

//| Define the group the property should be stored in,
//| as well as its display type



vold GetTypes (const int property number,uint &group type,uchar &draw type)

{

//—-—-- check if the property belongs to the third group
//—--- third group properties are displayed in the second column starting f
1f (CheckThirdGroup (property number,group type,draw type))
return;
//—--- check if the property belongs to the second group
//—-—-- second group properties are displayed at the beginning of the seconc
1f (CheckSecondGroup (property number,group type,draw type))
return;
//--—- 1if you find yourself here, the property belongs to the first group| |

CheckFirstGroup (property number,group type,draw type);

//| The function checks if the property belongs to the third group and |

//| defines its display type in case of a positive answer

bool CheckThirdGroup (const int property number,uint &group type,uchar &dra

{

//—-—-—- check if the property belongs to the third group
switch (property number)

{

//--- boolean properties

case

CHART WINDOW IS VISIBLE:

draw type='B';

break;

//--- integer properties

case
case
case
case
case
case
case

CHART VISIBLE BARS:
CHART WINDOWS TOTAL:
CHART WINDOW HANDLE:
CHART WINDOW YDISTANCE:

CHART FIRST VISIBLE BAR:

CHART WIDTH IN BARS:
CHART WIDTH IN PIXELS:

draw type='I1";

break;

//--- double properties

case
case

CHART PRICE MIN:
CHART PRICE MAX:

draw type='D"';

break;

//--- in fact, this property is a command of displaying the chalrt

//-—-—- there is no need to apply this panel,
//-—-—- on top of other ones before we use it

case

CHART BRING TO TOP:

draw type=' ';
break;

as the window will ll



//--- property does not belong to the third group
default:
return (false);
}
//--- property belongs to the third group
group_type=3;
return (true) ;

//| The function checks if the property belongs to the second group and | |
//| defines its display type in case of a positive answer

bool CheckSecondGroup (const int property number,uint &group type,uchar &dr
{
//—--- check if the property belongs to the second group
switch (property number)
{
//--- ENUM CHART MODE type property
case CHART MODE:
draw type='M';
break;
/ /=== ENUM CHART VOLUME MODE type property
case CHART SHOW VOLUMES:
draw type='V';
break;
//--- string property
case CHART COMMENT:
draw type='S';
break;
//--- color property
case CHART COLOR BACKGROUND:
case CHART COLOR FOREGROUND:
case CHART COLOR GRID:
case CHART COLOR VOLUME:
case CHART COLOR CHART UP:
case CHART COLOR CHART DOWN:
case CHART COLOR CHART LINE:
case CHART COLOR CANDLE BULL:
case CHART COLOR CANDLE BEAR:
case CHART COLOR BID:
case CHART COLOR ASK:
case CHART COLOR LAST:
case CHART COLOR STOP LEVEL:
draw type='C';
break;
//--- property does not belong to the second group
default:



return (false);
}
//--- property belongs to the second group
group type=2;
return (true) ;

//| This function is called only if it is already known that
//| the property does not belong to the second and third property groups

void CheckFirstGroup (const int property number,uint &group type,uchar &dra
{
//—-—-—- the property belongs to the first group
group type=1;
//--- define property display type
switch (property number)
{
//--- integer properties
case CHART SCALE:
case CHART HEIGHT IN PIXELS:
draw type='I1";
return;
//--- double properties
case CHART SHIFT SIZE:
case CHART FIXED POSITION:
case CHART FIXED MAX:
case CHART FIXED MIN:
case CHART POINTS PER BAR:
draw type='D"';

return;
//--—- only boolean properties have remained
default:
draw type='B';
return;
}
}
R +
//| Create a label and a button for the property
[/ +

bool ShowProperty(const int ind,const int type,const int x1,const int x2,
const int xb,const int y,const bool btn)
{
//—--- static array for switching inside ExtColors color array
static uint color index[3]={1,1,1};
//—--- change index for receiving another color
color index[typel=l-color index|[type];
//—--- display labels and a button (if btn=true) for the property



if (!LabelCreate (ExtLabelsName[ind], "name "+ (string)ind, ExtNames[ind], Ex
return (false) ;

if (!LabelCreate (ExtLabelsValue[ind], "value "+ (string)ind,"",ExtColors|[c
return (false) ;

if (btn && !'ButtonCreate (ExtButtons[ind], (string) ind, xb,y+1))
return (false) ;

//—-——- successful execution
return (true) ;

}
J [ mmmmmemmmme === =cc=o====o=======—======= +
//| Create a label |
J [ mmmmmemmmme === =cc=o====o=======—======= +

bool LabelCreate (CChartObjectLabel &lbl,const string name,const string tex
const color clr,const int x,const int y)

if(!1bl.Create (0, "Label "+name,0,x,y)) return(false);
if(!1bl.Description (text)) return (false) ;
if(!1bl.FontSize (10)) return (false) ;
if(!'1lbl.Color(clr)) return (false) ;
//—-—— successful execution
return (true) ;
}
/- —— - +
//| Create the button
J [ mmmmmemmmme === =cc=o====o=======—======= +

bool ButtonCreate (CChartObjectButton &btn,const string name,
const int x,const int vy)

if (!btn.Create (0, "Button "+name,0,x,y,50,15)) return(false);
if (!btn.Description ("Next")) return (false);
if (!btn.FontSize (10)) return (false);
if (!btn.Color (clrBlack)) return (false) ;
if (!btn.BackColor (clrWhite)) return (false);
if (!'btn.BorderColor (clrBlack)) return (false);
//—-—— successful execution
return (true) ;
}
/- —— - +
// | Define maximum and minimum property value and step
J [ mmmmmemmmme === =cc=o====o=======—======= +

void GetMaxMinStep (const int property number,double &max,double &min,doubl

{

double value;
//--—- set values depending on the property type
switch (property number)

{
case CHART SCALE:



max=>5;
min=0;
step=1;
break;
case CHART MODE:
case CHART SHOW VOLUMES:
max=2;
min=0;
step=1;
break;
case CHART SHIFT SIZE:
max=50;
min=10;
step=2.5;
break;
case CHART FIXED POSITION:
max=90;
min=0;
step=15;
break;
case CHART POINTS PER BAR:
max=19;
min=1;
step=3;
break;
case CHART FIXED MAX:
value=ChartGetDouble (0, CHART FIXED MAX) ;
max=value*1l.25;
min=value;
step=value/32;
break;
case CHART FIXED MIN:
value=ChartGetDouble (0, CHART FIXED MIN) ;
max=value;
min=value*(0.75;
step=value/32;
break;
case CHART HEIGHT IN PIXELS:
max=700;
min=520;
step=30;
break;
//-—-- default values
default:
max=1;
min=0;
step=1;






Q@

Object Constants

There are 40 graphical objects that can be created and displayed in the price

chart. All constants for working with objects are divided into 9 groups:

- Object types ldentifiers of graphical objects;

- Object properties setting and getting properties of graphical objects;

- Methods of object binding constants of object positioning in the chart;

- Binding corner setting the corner relative to which an object is positioned
on chart;

- Visibility of objects setting timeframes in which an object is visible;

- Gann objects trend constants for Gann fan and Gann grid;

- Web colors constants of predefined web colors;

- Wingdings codes of characters of the Wingdings font.
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Object Types

When a graphical object is created using the ObjectCreate() function, it's
necessary to specify the type of object being created, which can be one of
the values of the ENUM_OBJECT enumeration. Object type identifiers are
used in ObjectCreate(), ObjectsDeleteAll() and ObjectType() functions.
Further specifications of object properties are possible using functions for
working with graphical objects.

ENUM_OBJECT

ID Description
OBJ_VLINE || Vertical Line
OBJ_HLINE ~ | Horizontal Line
OBJ_TREND 7| Trend Line
OBJ_TRENDBYANGLE £ | Trend Line By Angle
OBJ_CYCLES ' Cycle Lines
OBJ_CHANNEL #& | Equidistant Channel
OBJ_STDDEVCHANNEL #  Standard Deviation Channel
OBJ_REGRESSION #" | Linear Regression Channel
OBJ_PITCHFORK % | Andrews Pitchfork
0BJ_GANNLINE %  Gann Line
0BJ_GANNFAN K | Gann Fan
0BJ_GANNGRID %  Gann Grid
OBJ_FIBO % | Fibonacci Retracement
OBJ_FIBOTIMES % | Fibonacci Time Zones
OBJ_FIBOFAN 4 | Fibonacci Fan
OBJ_FIBOARC ¥+ | Fibonacci Arcs
OBJ_FIBOCHANNEL 7 | Fibonacci Channel
OBJ_EXPANSION 7 | Fibonacci Expansion
OBJ_RECTANGLE & | Rectangle
OBJ_TRIANGLE A | Triangle
OBJ_ELLIPSE < | Ellipse
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Example

The following script creates and moves the vertical line on the chart. Special
functions have been developed to create and change graphical object's
properties. You can use these functions "as is" in your own applications.

#property strict //--- description

fproperty description "Script draws \"Vertical Line\" graphical object."
#fproperty description "Anchor point date is set in percentage of"
fproperty description "the chart window width in bars."

//—-—-- display window of the input parameters during the script's launch
#property script show inputs

//—-—-- input parameters of the script

input string InpName="VLine"; // Line name

input int InpDate=25; // Event date, %

input color InpColor=clrRed; // Line color

input ENUM LINE STYLE InpStyle=STYLE DASH; // Line style

input int InpWidth=1; // Line width

input bool InpBack=false; // Background line

input bool InpSelection=true; // Highlight to move

input bool InpHidden=true; // Hidden in the object list
input long InpZOrder=0; // Priority for mouse click
R I e e +



bool VLineCreate (const long chart ID=0, // chart's ID

const string name="VLine", // line name
const int sub_window=0, // subwindow inc
datetime time=0, // line time
const color clr=clrRed, // line color
const ENUM LINE STYLE style=STYLE SOLID, // line style
const int width=1, // line width
const bool back=false, // in the backlgr
const bool selection=true, // highlight tpo
const bool hidden=true, // hidden in the
const long z order=0) // priority for
{
//——— 1f the line time is not set, draw it via the last bar

if(!time)
time=TimeCurrent () ;
//--- reset the error value
ResetlLastError () ;
//--- create a vertical line
if (!ObjectCreate (chart ID,name,OBJ VLINE, sub window, time,0))
{
Print ( FUNCTION ,
": failed to create a vertical line! Error code = ",GetLastEfrr

return (false) ;

}

//--- set line color
ObjectSetInteger (chart ID,name, OBJPROP COLOR, clr);
//--- set line display style
ObjectSetInteger (chart ID,name, OBJPROP STYLE, style);
//--- set line width
ObjectSetInteger (chart ID,name, OBJPROP WIDTH,width) ;
//--- display in the foreground (false) or background (true)
ObjectSetInteger (chart ID,name, OBJPROP BACK, back) ;
//—-—-- enable (true) or disable (false) the mode of moving the line by mojus
//--— when creating a graphical object using ObjectCreate function, the [k
//--- highlighted and moved by default. Inside this method, selection palre
//--- 1is true by default making it possible to highlight and move the oblje

ObjectSetInteger (chart ID,name, OBJPROP SELECTABLE, selection);
ObjectSetInteger (chart ID,name, OBJPROP SELECTED, selection);

//--- hide (true) or display (false) graphical object name in the object| 1
ObjectSetInteger (chart ID,name, OBJPROP HIDDEN, hidden) ;
//—-——- set the priority for receiving the event of a mouse click in the che

ObjectSetInteger (chart ID,name, OBJPROP ZORDER, z order);
//--- successful execution
return (true) ;

//| Move the wvertical line



bool VLineMove (const long chart ID=0, // chart's ID
const string name="VLine", // line name
datetime time=0) // line time

{
//-—— 1if line time is not set, move the line to the last bar
if(!time)
time=TimeCurrent () ;
//--- reset the error value
ResetlLastError () ;
//-—-—- move the vertical line
if (!ObjectMove (chart ID,name,0,time,0))
{
Print ( FUNCTION ,

failed to move the vertical line! Error code
return (false);
}
//-—-- successful execution
return (true) ;

B e
//| Delete the vertical line
B e
bool VLineDelete (const long chart ID=0, // chart's ID
const string name="VLine") // line name

{
//--- reset the error value

ResetlLastError () ;
//--- delete the vertical line

if (!ObjectDelete (chart ID,name))
{
Print ( FUNCTION ,
": failed to delete the vertical line! Error code
return (false) ;
}

//--- successful execution

return (true) ;

void OnStart ()
{
//—--- check correctness of the input parameters
if (InpDate<0 || InpDate>100)
{

Print ("Error! Incorrect values of input parameters!");

",GetLastErr

",GetLastE



return;

}

//-—-- number of visible bars in the chart window
int barS=(int)ChartGetInteger(O,CHART_VISIBLE_BARS);
//--- array for storing the date values to be used
//--- for setting and changing line anchor point's coordinates
datetime datel[];
//--- memory allocation
ArrayResize (date,bars);
//--- fill the array of dates
ResetlLastError () ;
if (CopyTime (Symbol () ,Period(),0,bars,date)==-1)
{
Print ("Failed to copy time values! Error code = ",GetLastError()):
return;
}
//--- define points for drawing the line
int d=InpDate* (bars-1)/100;
//--- create a vertical line

if (!VLineCreate (0, InpName, 0,date[d], InpColor, InpStyle, InpWidth, InpBack,
InpSelection, InpHidden, InpZOrder) )

return;
//—--- redraw the chart and wait for 1 second
ChartRedraw () ;
Sleep(1000) ;
//--- now, move the line
//--- loop counter

int h steps=bars/2;
//--- move the line
for (int 1=0;i<h steps;i++)
{
//--- use the following value
if (d<bars-1)
d+=1;
//--- move the point
if (!VLineMove (0, InpName, date[d]))
return;
//—--- check if the script's operation has been forcefully disabled
if (IsStopped())
return;
//--- redraw the chart
ChartRedraw () ;
// 0.03 seconds of delay
Sleep (30);
}
//--- 1 second of delay
Sleep(1000) ;



//-—-- delete the channel from the chart
VLineDelete (0, InpName) ;
ChartRedraw () ;

//--— 1 second of delay
Sleep(1000) ;

//-=-

}
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The following script creates and moves the horizontal line on the chart.
Special functions have been developed to create and change graphical

object's properties. You can use these functions "as is"

applications.

#property strict //--- description

in your own

#fproperty description "Script draws \"Horizontal Line\" graphical object."
#fproperty description "Anchor point price is set in percentage of the hefic

fproperty description "the chart window."

//--- display window of the input parameters during the script's launch
#property script show inputs

//—--- input parameters of the script

input string InpName="HLine"; // Line name

input int InpPrice=25; // Line price, %

input color InpColor=clrRed; // Line color

input ENUM LINE STYLE InpStyle=STYLE DASH; // Line style

input int InpWidth=1; // Line width

input bool InpBack=false; // Background line

input bool InpSelection=true; // Highlight to move



input bool InpHidden=true; // Hidden in the object list

input long InpZOrder=0; // Priority for mouse click

J e === =============================== F

//| Create the horizontal line

J e === =============================== +F

bool HLineCreate (const long chart ID=0, // chart's ID
const string name="HLine", // line name
const int sub_window=0, // subwindow inc
double price=0, // line price
const color clr=clrRed, // line color
const ENUM LINE STYLE style=STYLE SOLID, // line style
const int width=1, // line width
const bool back=false, // in the backlgr
const bool selection=true, // highlight tjo
const bool hidden=true, // hidden in the
const long z order=0) // priority for

{
//--—- if the price is not set, set it at the current Bid price level

if(!'price)
price=SymbolInfoDouble (Symbol (), SYMBOL BID);
//--- reset the error value
ResetlLastError () ;
//--- create a horizontal line
if (!ObjectCreate (chart ID,name,OBJ HLINE, sub window, 0, price))
{
Print ( FUNCTION ,

" .

failed to create a horizontal line! Error code = ",GetLastE
return (false) ;

}

//--- set line color
ObjectSetInteger (chart ID,name, OBJPROP COLOR, clr);
//--- set line display style
ObjectSetInteger (chart ID,name, OBJPROP STYLE, style);
//--- set line width
ObjectSetInteger (chart ID,name, OBJPROP WIDTH,width) ;
//--- display in the foreground (false) or background (true)
ObjectSetInteger (chart ID,name, OBJPROP BACK, back) ;
//—-—-- enable (true) or disable (false) the mode of moving the line by mojus
//--— when creating a graphical object using ObjectCreate function, the [k
//--- highlighted and moved by default. Inside this method, selection pafre
//--- 1is true by default making it possible to highlight and move the ob[je

ObjectSetInteger (chart ID,name, OBJPROP SELECTABLE, selection);
ObjectSetInteger (chart ID,name, OBJPROP SELECTED, selection);

//—--- hide (true) or display (false) graphical object name in the object| 1
ObjectSetInteger (chart ID,name, OBJPROP HIDDEN, hidden) ;
//—-—-—- set the priority for receiving the event of a mouse click in the che

ObjectSetInteger (chart ID,name, OBJPROP ZORDER, z order);



//--- successful execution
return (true) ;

e L L e +F
// | Move horizontal line
e +F

bool HLineMove (const long chart ID=0, // chart's ID
const string name="HLine", // line name
double price=0) // line price
{
//--— if the line price is not set, move it to the current Bid price levgel
if (!price)
price=SymbolInfoDouble (Symbol (), SYMBOL BID);
//--- reset the error value
ResetlLastError () ;
//-—-- move a horizontal line
if (!ObjectMove (chart ID,name,0,0,price))
{
Print ( FUNCTION ,
": failed to move the horizontal line! Error code = ",GetLastE

return (false);
}
//--- successful execution
return (true) ;

e +F
//| Delete a horizontal line
e +F
bool HLineDelete (const long chart ID=0, // chart's ID
const string name="HLine") // line name
{
//--- reset the error value

ResetlLastError () ;
//--- delete a horizontal line
if (!ObjectDelete (chart ID,name))
{
Print ( FUNCTION ,
": failed to delete a horizontal line! Error code = ",GetLastE

return (false);
}
//—-—-- successful execution
return (true) ;

R il E e b L e +F
//| Script program start function
R il E e b L e +F

volid OnStart ()



{

//--- check correctness of the input parameters

if (InpPrice<0 || InpPrice>100)
{
Print ("Error! Incorrect values of input parameters!");
return;
}
//--- price array size
int accuracy=1000;
//--- array for storing the price values to be used
//--- for setting and changing line anchor point's coordinates
double pricell];
//--- memory allocation
ArrayResize (price, accuracy);
//--— fill the array of prices
//--- find the highest and lowest values of the chart

double max price=ChartGetDouble (0, CHART PRICE MAX);
double min price=ChartGetDouble (0, CHART PRICE MIN) ;
//--- define a change step of a price and fill the array
double step=(max price-min price)/accuracy;
for (int i=0;i<accuracy;i++)
price[i]=min price+i*step;
//--- define points for drawing the line
int p=InpPrice* (accuracy-1)/100;
//-—-- create a horizontal line
if (!HLineCreate (0, InpName, 0,price[p]l, InpColor, InpStyle, InpWidth, InpBack
InpSelection, InpHidden, InpZOrder))
{

return;
}
//—--- redraw the chart and wait for 1 second
ChartRedraw () ;
Sleep(1000) ;
//--- now, move the line
//--- loop counter

int v _steps=accuracy/2;
//--- move the line
for (int 1=0;i<v_steps;i++)

{

//--- use the following value
if (p<accuracy-1)
pt=1;
//—--- move the point
if (!HLineMove (0, InpName,price[p]))
return;
//—-—-- check if the script's operation has been forcefully disabled

if (IsStopped())



return;
//--- redraw the chart
ChartRedraw () ;
}

//--- 1 second of delay
Sleep(1000) ;
//--- delete from the chart

HLineDelete (0, InpName) ;
ChartRedraw () ;

//--—- 1 second of delay
Sleep(1000) ;

//-=-
}
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Note

For Trend Line, it is possible to specify the mode of continuation of its
display to the right (OBJPROP_RAY_RIGHT property).

Example

The following script creates and moves the trend line on the chart. Special
functions have been developed to create and change graphical object's
properties. You can use these functions "as is" in your own applications.

#property strict //--- description

#property description "Script draws \"Trend Line\" graphical object."
#property description "Anchor point coordinates are set in percentage of|"
fproperty description "the chart window size."

//—-—-- display window of the input parameters during the script's launch
#property script show inputs

//—--- input parameters of the script

input string InpName="Trend"; // Line name

input int InpDatel=35; // 1 st point's date, %
input int InpPricel=60; // 1 st point's price, %

input int InpDate2=65; // 2 nd point's date, %



input int InpPrice2=40; // 2 nd point's price, %

input color InpColor=clrRed; // Line color

input ENUM LINE STYLE InpStyle=STYLE DASH; // Line style

input int InpWidth=1; // Line width

input bool InpBack=false; // Background line

input bool InpSelection=true; // Highlight to move

input bool InpRayRight=false; // Line's continuation to the| r

input bool InpHidden=true; // Hidden in the object list

input long InpZOrder=0; // Priority for mouse click

J e === =c============================= F

//| Create a trend line by the given coordinates

J e === =c============================= F

bool TrendCreate (const long chart ID=0, // chart's ID
const string name="TrendLine", // line name
const int sub_window=0, // subwindow inc
datetime timel=0, // first point| t
double pricel=0, // first point| g
datetime time2=0, // second poinft
double price2=0, // second poinft
const color clr=clrRed, // line color
const ENUM LINE STYLE style=STYLE SOLID, // line style

const int

const bool
const bool
const bool
const bool
const long

width=1,
back=false,
selection=true,
ray right=false,
hidden=true,

z order=0)

line width

in the backgr
highlight tlo
line's contfir
hidden in the
priority for

{

//—-—-- set anchor points' coordinates if they are not set
ChangeTrendEmptyPoints (timel,pricel, time2,price?2) ;
//--- reset the error value
ResetlLastError () ;
//--- create a trend line by the given coordinates
if (!ObjectCreate (chart ID,name,OBJ TREND, sub window, timel,pricel, timeZ2,
{
Print ( FUNCTION ,

": failed to create a trend line! Error code =

",GetLastError
return (false) ;

}

//--- set line color
ObjectSetInteger (chart ID,name, OBJPROP COLOR, clr);

//--- set line display style
ObjectSetInteger (chart ID,name, OBJPROP STYLE, style);

//--- set line width
ObjectSetInteger (chart ID,name, OBJPROP WIDTH,width) ;

//--- display in the foreground (false) or background (true)

ObjectSetInteger (chart ID,name, OBJPROP BACK, back) ;



//—-—-- enable (true) or disable (false) the mode of moving the line by mojus

//—--—- when creating a graphical object using ObjectCreate function, the lok
//--- highlighted and moved by default. Inside this method, selection pafre
//—-—-- 1s true by default making it possible to highlight and move the ob[je

ObjectSetInteger (chart ID,name, OBJPROP SELECTABLE, selection);
ObjectSetInteger (chart ID,name, OBJPROP SELECTED, selection);

//—-—— enable (true) or disable (false) the mode of continuation of the 1ljir
ObjectSetInteger (chart ID,name, OBJPROP RAY RIGHT, ray right);

//--- hide (true) or display (false) graphical object name in the object| 1
ObjectSetInteger (chart ID,name, OBJPROP HIDDEN, hidden) ;

//—-—-- set the priority for receiving the event of a mouse click in the che
ObjectSetInteger (chart ID,name, OBJPROP ZORDER, z order);

//--- successful execution
return (true) ;

[/t +
//| Move trend line anchor point
i +F
bool TrendPointChange (const long chart ID=0, // chart's ID
const string name="TrendLine", // line name
const int point index=0, // anchor point index
datetime time=0, // anchor point time
double price=0) // anchor point prilce
{
//-—-- if point position is not set, move it to the current bar having Bid

if (!'time)
time=TimeCurrent () ;
if (!price)
price=SymbolInfoDouble (Symbol (), SYMBOL BID);
//--- reset the error value
ResetlLastError () ;
//--- move trend line's anchor point
if (!ObjectMove (chart ID,name,point index,time,price))
{
Print ( FUNCTION ,

failed to move the anchor point! Error code = ",GetlLastErirc
return (false) ;
}
//--- successful execution
return (true) ;

i +F
// 1 The function deletes the trend line from the chart.
i +F
bool TrendDelete (const long chart ID=0, // chart's ID

const string name="TrendLine") // line name



//—-—-—- reset the error value
ResetlLastError () ;
//-—-- delete a trend line
if (!ObjectDelete (chart ID,name))
{
Print (_ FUNCTION ,
": failed to delete a trend line! Error code = ",GetlLastError

return (false) ;
}
//--- successful execution
return (true) ;

// | Check the values of trend line's anchor points and set default |
// | values for empty ones

void ChangeTrendEmptyPoints (datetime &timel, double &pricel,
datetime &time2,double &price?2)
{
//--— if the first point's time is not set, it will be on the current bar
1if('timel)
timel=TimeCurrent () ;
//--—- if the first point's price is not set, it will have Bid wvalue
if (!pricel)
pricel=SymbolInfoDouble (Symbol (), SYMBOL BID);
//--- if the second point's time is not set, it is located 9 bars left flrc
1f('time?2)
{
//--- array for receiving the open time of the last 10 bars
datetime temp[10];
CopyTime (Symbol () ,Period(),timel, 10, temp) ;
//-—-—- set the second point 9 bars left from the first one
time2=temp[0];
}
//--- 1if the second point's price is not set, it is equal to the first ploi
if(!price2)
price2=pricel;

R +
//| Script program start function
R +

vold OnStart ()
{

//—-—-- check correctness of the input parameters
if (InpDatel<0 || InpDatel>100 || InpPricel<0 || InpPricel>100 ||
InpDate2<0 || InpDate2>100 || InpPrice2<0 || InpPrice2>100)

{



Print ("Error! Incorrect values of input parameters!");

return;
}
//=—-— number of visible bars in the chart window
int bars=(int)ChartGetInteger (0, CHART VISIBLE BARS) ;
//--- price array size
int accuracy=1000;
//-—-- arrays for storing the date and price values to be used
//--- for setting and changing line anchor points' coordinates
datetime datel];
double pricel];
//—--— memory allocation

ArrayResize (date,bars) ;
ArrayResize (price,accuracy) ;

//--- fill the array of dates
ResetlLastError () ;
if (CopyTime (Symbol () ,Period(),0,bars,date)==-1)
{
Print ("Failed to copy time values! Error code = ",GetLastError()):;
return;
}
//--- fill the array of prices
//--- find the highest and lowest values of the chart

double max price=ChartGetDouble (0, CHART PRICE MAX);
double min price=ChartGetDouble (0, CHART PRICE MIN) ;
//--- define a change step of a price and fill the array
double step=(max price-min price) /accuracy;
for (int i=0;i<accuracy;i++)
price[i]=min price+i*step;
//--- define points for drawing the line
int dl=InpDatel* (bars-1)/100;
int d2=InpDate2* (bars-1)/100;
int pl=InpPricel* (accuracy-1)/100;
int p2=InpPrice2* (accuracy-1)/100;
//--—- create a trend line
if (!TrendCreate (0, InpName, 0,date[dl],price([pl],date[d2],price([p2], InpCc
InpWidth, InpBack, InpSelection, InpRayRight, InpHidden, InpZOrder))
{

return;
}
//—--- redraw the chart and wait for 1 second
ChartRedraw () ;
Sleep (1000) ;
//--- now, move the line's anchor points
//--- loop counter

int v_steps=accuracy/5;
//—--- move the first anchor point vertically



for (int 1=0;i<v_steps;i++)

{

//—-- use the following value
if (pl>1)
pl-=1;
//--- move the point
if (!TrendPointChange (0, InpName, 0,date[dl],price[pl]))
return;
//—-—-— check if the script's operation has been forcefully disabled
if (IsStopped())
return;
//--- redraw the chart

ChartRedraw () ;
}
//—--—- move the second anchor point vertically
for (int 1=0;i<v_steps;i++)

{

//—-—-- use the following value

if (p2<accuracy-1)
p2+=1;

//—-—-- move the point

if (!TrendPointChange (0, InpName, 1,date[d2],price[p2]))
return;

//—-—-— check if the script's operation has been forcefully disabled

if (IsStopped())
return;

//--- redraw the chart

ChartRedraw () ;

}

//--- half a second of delay
Sleep (500) ;
//--- loop counter

int h steps=bars/2;
//--—- move both anchor points horizontally at the same time
for (int 1=0;i<h _steps;i++)
{
//--— use the following values
if (dl<bars-1)
di+=1;
if (d2>1)
d2-=1;
//-—-— shift the points
if (!TrendPointChange (0, InpName, 0,date[dl],price[pl]))
return;
if (!TrendPointChange (0, InpName, 1,date[d2],price[p2]))
return;
//-—— check if the script's operation has been forcefully disabled



if (IsStopped())
return;
//--- redraw the chart
ChartRedraw () ;
// 0.03 seconds of delay

Sleep (30);
}
//--- 1 second of delay
Sleep (1000);
//--- delete a trend line

TrendDelete (0, InpName) ;
ChartRedraw () ;

//--- 1 second of delay
Sleep (1000) ;

[/ ===
}
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Note

For Trend Line By Angle, it is possible to specify the mode of continuation of
its display to the right (OBJPROP_RAY_RIGHT property).

Both angle and the second anchor point's coordinates can be used to set the
slope of the line.

Example

The following script creates and moves the trend line on the chart. Special
functions have been developed to create and change graphical object's
properties. You can use these functions "as is" in your own applications.

#property strict //--- description

#property description "Script draws \"Trend Line By Angle\" graphical obje
#property description "Anchor point coordinates are set in percentage of| t
#property description "the chart window."

//—-—-- display window of the input parameters during the script's launch
#property script show inputs

//—--- input parameters of the script

input string InpName="Trend"; // Line name

input int InpDatel=50; // 1 st point's date, %



[©)

input int InpPricel=75; // 1 st point's price, %

input int InpAngle=0; // Line's slope angle

input color InpColor=clrRed; // Line color

input ENUM LINE STYLE InpStyle=STYLE DASH; // Line style

input int InpWidth=1; // Line width

input bool InpBack=false; // Background line

input bool InpSelection=true; // Highlight to move

input bool InpRayRight=true; // Line's continuation to the| r

input bool InpHidden=true; // Hidden in the object list

input long InpZOrder=0; // Priority for mouse click

e aF

//| Create a trend line by angle

e aF

bool TrendByAngleCreate (const long chart ID=0, // charf'
const string name="TrendLine", // line r
const int sub_window=0, // subwir
datetime time=0, // poinft
double price=0, // poinft
const double angle=45.0, // slope
const color clr=clrRed, // line| ¢
const ENUM LINE STYLE style=STYLE SOLID, // line|s
const int width=1, // line|l w
const bool back=false, // 1in the
const bool selection=true, // high[li
const bool ray right=true, // line|'s
const bool hidden=true, // hidder
const long z order=0) // priofri

{
//—-—-- create the second point to facilitate dragging the trend line by mot

datetime time2=0;
double price2=0;
//—-—-- set anchor points' coordinates if they are not set
ChangeTrendEmptyPoints (time,price, time2,price?2) ;
//--- reset the error value
ResetlLastError () ;
//--- create a trend line using 2 points
if (!ObjectCreate (chart ID,name,OBJ TRENDBYANGLE, sub window, time,price,t
{
Print ( FUNCTION ,
": failed to create a trend line! Error code = ",GetlLastError

return (false) ;

}

//--- change trend line's slope angle; when changing the angle, coordinafte

//--- point of the line are redefined automatically according to the anglle
ObjectSetDouble (chart ID,name, OBJPROP ANGLE, angle) ;

//--- set line color

ObjectSetInteger (chart ID,name, OBJPROP COLOR, clr);



//--- set line style
ObjectSetInteger (chart ID,name, OBJPROP STYLE, style);

//--- set line width
ObjectSetInteger (chart ID,name, OBJPROP WIDTH,width) ;
//--- display in the foreground (false) or background (true)
ObjectSetInteger (chart ID,name, OBJPROP BACK, back) ;
//—-—-- enable (true) or disable (false) the mode of moving the line by mojus
//--—- when creating a graphical object using ObjectCreate function, the [k
//--- highlighted and moved by default. Inside this method, selection pafre
//—-—-- 1s true by default making it possible to highlight and move the ob[je

ObjectSetInteger (chart ID,name, OBJPROP SELECTABLE, selection);
ObjectSetInteger (chart ID,name, OBJPROP SELECTED, selection);

//—-—-— enable (true) or disable (false) the mode of continuation of the 1ljir
ObjectSetInteger (chart ID,name, OBJPROP RAY RIGHT, ray right);

//--- hide (true) or display (false) graphical object name in the object| 1
ObjectSetInteger (chart ID,name, OBJPROP HIDDEN, hidden) ;

//-—-- set the priority for receiving the event of a mouse click in the che
ObjectSetInteger (chart ID,name, OBJPROP ZORDER, z order);

//--- successful execution
return (true) ;

[/ +
// |1 Change trend line anchor point's coordinates
[/ +
bool TrendPointChange (const long chart ID=0, // chart's ID
const string name="TrendLine", // line name
datetime time=0, // anchor point time
double price=0) // anchor point prifce
{
//--- 1if point position is not set, move it to the current bar having Bid

1f(!'time)
time=TimeCurrent () ;
if (!price)
price=SymbolInfoDouble (Symbol (), SYMBOL BID);
//--- reset the error value
ResetLastError () ;
//-—-—- move trend line's anchor point
if (!ObjectMove (chart ID,name,0,time,price))
{
Print (_ FUNCTION ,
": failed to move the anchor point! Error code = ",GetlLastErirc

return (false) ;

}

//--- successful execution
return (true) ;



//| Change trend line's slope angle

J [ mmmmmemmmme=ssse === ==c====c====c====c============ +
bool TrendAngleChange (const long chart ID=0, // chart's ID
const string name="TrendLine", // trend line name
const double angle=45) // trend line's slope
{
//—-—-- reset the error value
ResetlLastError () ;
//--- change trend line's slope angle

if (!ObjectSetDouble (chart ID,name, OBJPROP ANGLE, angle))
{
Print (__FUNCTION |,

": failed to change the line's slope angle! Error code = ",Get
return (false) ;
}
//—-—— successful execution
return (true) ;

J [ mmmmmemmmme=ssse === ==c====c====c====c============ +
//| Delete the trend line
J [ mmmmmemmmme=ssse === ==c====c====c====c============ +
bool TrendDelete (const long chart ID=0, // chart's ID
const string name="TrendLine") // line name
{
//—-—-—- reset the error value

ResetlLastError () ;
//-—— delete a trend line
if (!ObjectDelete (chart ID,name))
{
Print (_FUNCTION ,
": failed to delete a trend line! Error code = ",GetlLastErrofr
return (false) ;
}
//—-—- successful execution
return (true) ;

// |1 Check the values of trend line's anchor points and set default |
//| values for empty ones

void ChangeTrendEmptyPoints (datetime &timel, double &pricel,
datetime &time2,double &price?2)
{
//-—-- 1if the first point's time is not set, it will be on the current bar
if('timel)
timel=TimeCurrent () ;
//--- 1if the first point's price is not set, it will have Bid value



if (!pricel)
pricel=SymbolInfoDouble (Symbol (), SYMBOL BID) ;
//—-—-—- set coordinates of the second, auxiliary point
//--— the second point will be 9 bars left and have the same price
datetime second point time[10];
CopyTime (Symbol (), Period(),timel, 10, second point time);
time2=second point time[0];
price2=pricel;

o I T +
//| Script program start function
o I T +

void OnStart ()
{

//--- check correctness of the input parameters
if (InpDatel<0 || InpDatel>100 || InpPricel<0 || InpPricel>100)
{
Print ("Error! Incorrect values of input parameters!");
return;
}
//—-—- number of visible bars in the chart window
int bars=(int)ChartGetInteger (0, CHART VISIBLE BARS);
//--—- price array size
int accuracy=1000;
//--- arrays for storing the date and price values to be used
//--- for setting and changing line anchor points' coordinates
datetime datel]:
double pricel];
//-—-— memory allocation

ArrayResize (date,bars) ;

ArrayResize (price, accuracy) ;
//--- fill the array of dates

ResetlLastError () ;

if (CopyTime (Symbol () ,Period(),0,bars,date)==-1)
{
Print ("Failed to copy time values! Error code = ",GetLastError());
return;
}
//--- fill the array of prices
//--- find the highest and lowest values of the chart

double max price=ChartGetDouble (0, CHART PRICE MAX) ;
double min price=ChartGetDouble (0, CHART PRICE MIN) ;
//--- define a change step of a price and fill the array
double step=(max price-min price)/accuracy;
for (int i=0;i<accuracy;i++)
price[i]=min price+i*step;
//--- define points for drawing the line



int dl=InpDatel* (bars-1)/100;
int pl=InpPricel* (accuracy-1)/100;
//--- create a trend line
if (!TrendByAngleCreate (0, InpName, 0,date[dl],price[pl], InpAngle, InpColor
InpWidth, InpBack, InpSelection, InpRayRight, InpHidden, InpZOrder) )
{
return;
}
//—--- redraw the chart and wait for 1 second
ChartRedraw () ;
Sleep (1000);
//——— now, move and rotate the line
//--- loop counter
int v_steps=accuracy/2;
//—--- move the anchor point and change the line's slope angle
for (int 1=0;i<v_steps;i++)
{
//--- use the following value
if (pl>1)
pl-=1;
//--- move the point
if (!TrendPointChange (0, InpName,date[dl],price([pl]))
return;
if (!TrendAngleChange (0, InpName, 18* (i+1)))
return;
//—--- check if the script's operation has been forcefully disabled
if (IsStopped())
return;
//--- redraw the chart
ChartRedraw () ;
}

//--— 1 second of delay
Sleep (1000) ;
//--- delete from the chart

TrendDelete (0, InpName) ;
ChartRedraw () ;

//-—— 1 second of delay
Sleep (1000) ;

//===
}
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Note

The distance between the lines is set by time coordinates of two anchor
points of the object.

Example

The following script creates and moves cycle lines on the chart. Special
functions have been developed to create and change graphical object's
properties. You can use these functions "as is" in your own applications.

#property strict //--- description

fproperty description "Script creates cycle lines on the chart."
fproperty description "Anchor point coordinates are set in percentage"
fproperty description "percentage of the chart window size."

//—-—-- display window of the input parameters during the script's launch
#property script show inputs

//—--- input parameters of the script

input string InpName="Cycles"; // Object name

input int InpDatel=10; // 1 st point's date, %

input int InpPricel=45; // 1 st point's price, %

input int InpDate2=20; // 2 nd point's date, %



input int InpPrice2=55; // 2 nd point's price, %

input color InpColor=clrRed; // Color of cycle lines

input ENUM LINE STYLE InpStyle=STYLE DOT; // Style of cycle lines

input int InpWidth=1; // Width of cycle lines

input bool InpBack=false; // Background object

input bool InpSelection=true; // Highlight to move

input bool InpHidden=true; // Hidden in the object list

input long InpZOrder=0; // Priority for mouse click

J e === =c============================= +F

//| Create cycle lines

J e === =c============================= +F

bool CyclesCreate(const long chart ID=0, // chart's ID
const string name="Cycles", // object name
const int sub_window=0, // subwindow fir
datetime timel=0, // first point
double pricel=0, // first point
datetime time2=0, // second point
double price2=0, // second point
const color clr=clrRed, // color of clyc
const ENUM LINE STYLE style=STYLE SOLID, // style of cyc
const int width=1, // width of clyc
const bool back=false, // in the backc
const bool selection=true, // highlight [tc
const bool hidden=true, // hidden in [tF
const long z order=0) // priority fpr

{
/ /===
ChangeCyclesEmptyPoints (timel,pricel, time2,price?2) ;
/ /===

ResetlLastError () ;

set anchor points' coordinates if they are not set

reset the error value

//—--- create cycle lines by the given coordinates
if (!ObjectCreate (chart ID,name,OBJ CYCLES,sub window, timel,pricel, time2
{
Print ( FUNCTION ,

": failed to create cycle lines!

Error code = ",GetLastError/()
return (false) ;
}
//--- set color of the lines
ObjectSetInteger (chart ID,name, OBJPROP COLOR, clr);
//--- set display style of the lines
ObjectSetInteger (chart ID,name, OBJPROP STYLE, style);
//--- set width of the lines

ObjectSetInteger (chart ID,name, OBJPROP WIDTH,width) ;

//—--- display in the foreground (false) or background (true)
ObjectSetInteger (chart ID,name, OBJPROP BACK, back) ;
//—-—-- enable (true) or disable (false) the mode of moving the lines by mot

//—--- when creating a graphical object using ObjectCreate function, the lok



//--- highlighted and moved by default. Inside this method, selection pafre

//—-—-- 1s true by default making it possible to highlight and move the ob[je
ObjectSetInteger (chart ID,name, OBJPROP SELECTABLE, selection);
ObjectSetInteger (chart ID,name, OBJPROP SELECTED,selection);

//--- hide (true) or display (false) graphical object name in the object| 1
ObjectSetInteger (chart ID,name, OBJPROP HIDDEN, hidden) ;
//—-—-- set the priority for receiving the event of a mouse click in the che

ObjectSetInteger (chart ID,name, OBJPROP ZORDER, z order);
//--- successful execution
return (true) ;

e +
//| Move the anchor point
e +
bool CyclesPointChange (const long chart ID=0, // chart's ID
const string name="Cycles", // object name
const int point index=0, // anchor point index
datetime time=0, // anchor point time |cc
double price=0) // anchor point price| c
{
//-—-—- if point position is not set, move it to the current bar having Bid

if (!time)
time=TimeCurrent () ;
if (!price)
price=SymbolInfoDouble (Symbol (), SYMBOL BID);
//--- reset the error value
ResetlLastError () ;
//--- move the anchor point
if (!ObjectMove (chart ID,name,point index,time,price))
{
Print ( FUNCTION ,
": failed to move the anchor point! Error code = ",GetLastErrc

return (false);
}
//--- successful execution
return (true) ;

e +
//| Delete the cycle lines
e +
bool CyclesDelete(const long chart ID=0, // chart's ID
const string name="Cycles") // object name
{
//--- reset the error value

ResetLastError () ;
//--- delete cycle lines
if (!ObjectDelete (chart ID,name))



{
Print ( FUNCTION |,
": failed to delete cycle lines! Error code = ",GetLastError()

return (false);
}
//--- successful execution
return (true) ;

//| Check the values of cycle lines' anchor points and set default values
//| values for empty ones

void ChangeCyclesEmptyPoints (datetime &timel,double &pricel,
datetime &time2,double &price?2)
{
//--- 1if the first point's time is not set, it will be on the current bar
1if('timel)
timel=TimeCurrent () ;
//--- 1if the first point's price is not set, it will have Bid value
if (!pricel)
pricel=SymbolInfoDouble (Symbol (), SYMBOL BID);
//--- 1if the second point's time is not set, it is located 9 bars left flrc
1f('time?2)
{
//--- array for receiving the open time of the last 10 bars
datetime temp[10];
CopyTime (Symbol () ,Period (), timel, 10, temp) ;
//--— set the second point 9 bars left from the first one
time2=temp[0];
}
//--— if the second point's price is not set, it is equal to the first ppi
if (!price2)
price2=pricel;

R +
// | Script program start function
R +

vold OnStart ()
{

//--- check correctness of the input parameters
if (InpDatel<0 || InpDatel>100 || InpPricel<0 || InpPricel>100 ||
InpDate2<0 || InpDate2>100 || InpPrice2<0 || InpPrice2>100)
{
Print ("Error! Incorrect values of input parameters!");
return;

}

//——-—- number of visible bars in the chart window



int bars=(int)ChartGetInteger (0, CHART VISIBLE BARS);

//--- price array size
int accuracy=1000;

//--- arrays for storing the date and price values to be used

//--- for setting and changing the coordinates of cycle lines' anchor polir
datetime datel];
double pricel];

//--— memory allocation

ArrayResize (date,bars) ;
ArrayResize (price,accuracy) ;

//--- fill the array of dates
ResetlLastError () ;
if (CopyTime (Symbol () ,Period(),0,bars,date)==-1)
{
Print ("Failed to copy time values! Error code = ",GetLastError()):;
return;
}
//--- fill the array of prices
//--- find the highest and lowest values of the chart

double max price=ChartGetDouble (0, CHART PRICE MAX);
double min price=ChartGetDouble (0, CHART PRICE MIN) ;
//--- define a change step of a price and fill the array
double step=(max price-min price) /accuracy;
for (int i=0;i<accuracy;i++)
price[i]=min price+i*step;
//--- define points for drawing cycle lines
int dl=InpDatel* (bars-1)/100;
int d2=InpDate2* (bars-1)/100;
int pl=InpPricel* (accuracy-1)/100;
int p2=InpPrice2* (accuracy-1)/100;
//—--—- create a trend line
if (!CyclesCreate (0, InpName, 0,date[dl],price[pl],date[d2],price[p2], InpC
InpStyle, InpWidth, InpBack, InpSelection, InpHidden, InpZzOrder) )
{

return;
}
//—--- redraw the chart and wait for 1 second
ChartRedraw () ;
Sleep (1000) ;
//--- now, move the anchor points
//--- loop counter

int h steps=bars/5;
//--—- move the second anchor point
for (int i1=0;i<h _steps;i++)
{
//--- use the following value
if (d2<bars-1)



d2+=1;

//—-—-- move the point
if (!CyclesPointChange (0, InpName, 1l,date[d2],price([p2]))
return;
//-—-— check if the script's operation has been forcefully disabled
if (IsStopped())
return;
//—-—-—- redraw the chart

ChartRedraw () ;
// 0.05 seconds of delay

Sleep (50);
}
//---— 1 second of delay
Sleep(1000) ;
//-—-- loop counter

h steps=bars/4;
//—--- move the first anchor point
for (int i1=0;i<h _steps;i++)

{

//—-- use the following value
if (dl<bars-1)
dl+=1;
//-—-- move the point
if (!CyclesPointChange (0, InpName, 0,date[dl],price[pl]))
return;
//-—-— check if the script's operation has been forcefully disabled
if (IsStopped())
return;
//--- redraw the chart

ChartRedraw () ;
// 0.05 seconds of delay

Sleep (50);
}
//---— 1 second of delay
Sleep(1000) ;
//—-—--— delete the object from the chart

CyclesDelete (0, InpName) ;
ChartRedraw () ;

//--— 1 second of delay
Sleep(1000) ;

/===
}
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Note

For an equidistant channel, it is possible to specify the mode of its
continuation to the right (OBJPROP_RAY_RIGHT property). The mode of
filling the channel with color can also be set.

Example

The following script creates and moves an equidistant channel on the chart.
Special functions have been developed to create and change graphical
object's properties. You can use these functions "as is" in your own
applications.

#property strict //--- description

#property description "Script draws \"Equidistant Channel\" graphical ob[je
#property description "Anchor point coordinates are set in percentage of| t
#property description "the chart window."

//—-—-- display window of the input parameters during the script's launch
#property script show inputs

//—--- input parameters of the script

input string InpName="Channel"; // Channel name

[©)

input int InpDatel=25; // 1 st point's date, %



input int InpPricel=60; // 1 st point's price, %

input int InpDate2=65; // 2 nd point's date, %

input int InpPrice2=80; // 2 nd point's price, %

input int InpDate3=30; // 3 rd point's date, %

input int InpPrice3=40; // 3 rd point's date, %

input color InpColor=clrRed; // Channel color

input ENUM LINE STYLE InpStyle=STYLE DASH; // Style of channel lines

input int InpWidth=1; // Channel line width

input bool InpBack=false; // Background channel

input bool InpFill=false; // Filling the channel with clol

input bool InpSelection=true; // Highlight to move

input bool InpRayRight=false; // Channel's continuation to [tF

input bool InpHidden=true; // Hidden in the object list

input long InpZOrder=0; // Priority for mouse click

[/ == - F

//| Create an equidistant channel by the given coordinates

J e === =c============================= +F

bool ChannelCreate (const long chart ID=0, // chart's ID
const string name="Channel", // channel nlan
const int sub_window=0, // subwindow| i
datetime timel=0, // first point
double pricel=0, // first point
datetime time2=0, // second pofir
double price2=0, // second pofir
datetime time3=0, // third point
double price3=0, // third point
const color clr=clrRed, // channel clol
const ENUM LINE STYLE style=STYLE SOLID, // style of ¢h
const int width=1, // width of [ct
const bool fill=false, // filling the
const bool back=false, // in the balck
const bool selection=true, // highlight| t
const bool ray right=false, // channel's| c
const bool hidden=true, // hidden in| t
const long z order=0) // priority [fc

(
//-=-

set anchor points'

coordinates if they are not set

ChangeChannelEmptyPoints (timel,pricel, time2,price2, time3,price3);

//-=-

ResetlLastError () ;

reset the error value

//—--- create a channel by the given coordinates
if (!ObjectCreate (chart ID,name,OBJ CHANNEL, sub window, timel,pricel, time

{

Print (

return (false) ;

}

FUNCTION |,
failed to create an equidistant channel!

Error code =

", Get



//--- set channel color
ObjectSetInteger (chart ID,name, OBJPROP COLOR, clr);

//--- set style of the channel lines
ObjectSetInteger (chart ID,name, OBJPROP STYLE, style);

//--- set width of the channel lines
ObjectSetInteger (chart ID,name, OBJPROP WIDTH,width) ;

//--- display in the foreground (false) or background (true)
ObjectSetInteger (chart ID,name, OBJPROP BACK, back) ;

//—--- enable (true) or disable (false) the mode of highlighting the chanhne

//--—- when creating a graphical object using ObjectCreate function, the [k

//--- highlighted and moved by default. Inside this method, selection pafre

//—-—-- 1s true by default making it possible to highlight and move the ob[je

ObjectSetInteger (chart ID,name, OBJPROP SELECTABLE, selection);
ObjectSetInteger (chart ID,name, OBJPROP SELECTED, selection);

//—-—— enable (true) or disable (false) the mode of continuation of the che
ObjectSetInteger (chart ID,name, OBJPROP RAY RIGHT, ray right);

//--- hide (true) or display (false) graphical object name in the object| 1
ObjectSetInteger (chart ID,name, OBJPROP HIDDEN, hidden) ;

//—-—-- set the priority for receiving the event of a mouse click in the che
ObjectSetInteger (chart ID,name, OBJPROP ZORDER, z order);

//—-—-- successful execution
return (true) ;

e +

//| Move the channel's anchor point

e +

bool ChannelPointChange (const long chart ID=0, // chart's ID
const string name="Channel", // channel name
const int point index=0, // anchor point index
datetime time=0, // anchor point time
double price=0) // anchor point prilce

{
//-—-- if point position is not set, move it to the current bar having Bid

if (!time)
time=TimeCurrent () ;
if (!price)
price=SymbolInfoDouble (Symbol (), SYMBOL BID);
//--- reset the error value
ResetlLastError () ;
//--- move the anchor point
if (!ObjectMove (chart ID,name,point index,time,price))
{
Print ( FUNCTION ,

failed to move the anchor point! Error code = ",GetLastErirc
return (false) ;

}

//--- successful execution



return (true) ;

R +
//| Delete the channel
R +
bool ChannelDelete (const long chart ID=0, // chart's ID
const string name="Channel") // channel name
{
//—-—-—- reset the error value

ResetlLastError () ;
//--- delete the channel
if (!ObjectDelete (chart ID,name))
{
Print (_ FUNCTION ,
": failed to delete the channel! Error code = ",GetlLastError|()
return (false) ;

}

//—-—— successful execution

return (true) ;

//| Check the values of the channel's anchor points and set default values
//| for empty ones

void ChangeChannelEmptyPoints (datetime &timel,double &pricel,datetime &tin
double &price2,datetime &time3,double &price
{
//--- 1if the second (right) point's time is not set, it will be on the cur
1f('time?2)
time2=TimeCurrent () ;
//--- if the second point's price is not set, it will have Bid value
if (!price2)
price2=SymbolInfoDouble (Symbol (), SYMBOL BID);
//--—- if the first (left) point's time is not set, it is located 9 bars |le
1if('timel)
{
//--- array for receiving the open time of the last 10 bars
datetime temp[10];
CopyTime (Symbol () ,Period (), time2,10, temp) ;
//-—-—- set the first point 9 bars left from the second one
timel=temp[0];
}
//--—- if the first point's price is not set, move it 300 points higher the
if (!pricel)
pricel=price2+300*SymbolInfoDouble (Symbol (), SYMBOL POINT) ;
//--— if the third point's time is not set, it coincides with the first pc
1f('time3)



time3=timel;
//--- 1f the third point's price is not set, it is equal to the second ploi
if (!price3)
price3=price2;

J e mmmmemmme === o=c==o=co====—======= +
//| Script program start function
J e mmmmemmme === o=c==o=co====—======= +

void OnStart ()
{

//--- check correctness of the input parameters
if (InpDatel<0 || InpDatel>100 || InpPricel<0 || InpPricel>100 ||
InpDate2<0 || InpDate2>100 || InpPrice2<0 || InpPrice2>100 ||
InpDate3<0 || InpDate3>100 || InpPrice3<0 || InpPrice3>100)
{
Print ("Error! Incorrect values of input parameters!");
return;
}
//—-—-—- number of visible bars in the chart window
int bars=(int)ChartGetInteger (0, CHART VISIBLE BARS);
//--- price array size
int accuracy=1000;
//--- arrays for storing the date and price values to be used
//--- for setting and changing channel anchor points' coordinates
datetime datel];
double pricel];
//--— memory allocation
ArrayResize (date,bars) ;
ArrayResize (price,accuracy) ;
//--—- fill the array of dates
ResetlLastError () ;
if (CopyTime (Symbol () ,Period(),0,bars,date)==-1)
{
Print ("Failed to copy time values! Error code = ",GetLastError()):;
return;
}
//--- fill the array of prices
//--- find the highest and lowest values of the chart

double max price=ChartGetDouble (0, CHART PRICE MAX);

double min price=ChartGetDouble (0, CHART PRICE MIN) ;
//--- define a change step of a price and fill the array

double step=(max price-min price) /accuracy;

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

price[i]=min price+i*step;

//--- define points for drawing the channel

int dl=InpDatel* (bars-1)/100;

int d2=InpDate2* (bars-1)/100;



int d3=InpDate3* (bars-1)/100;
int pl=InpPricel* (accuracy-1)/100;
int p2=InpPrice2* (accuracy-1)/100;
int p3=InpPrice3* (accuracy-1)/100;
//-—-—- create the equidistant channel
if (!ChannelCreate (0, InpName, 0,date[dl],price([pl],date[d2],price[p2],dat
InpStyle, InpWidth, InpFill, InpBack, InpSelection, InpRayRight, InpHidder
{
return;
}
//—-—-- redraw the chart and wait for 1 second
ChartRedraw () ;
Sleep(1000) ;

//--- now, move the channel's anchor points
//-—-- loop counter

int h steps=bars/6;
//--—- move the second anchor point

for (int i=0;i<h steps;i++)

{

//—-- use the following value
if (d2<bars-1)
d2+=1;
//-—-- move the point
if (!ChannelPointChange (0, InpName, 1l,date[d2],price[p2]))
return;
//-—-— check if the script's operation has been forcefully disabled
if (IsStopped())
return;
//--- redraw the chart

ChartRedraw () ;
// 0.05 seconds of delay

Sleep (50);
}
//---— 1 second of delay
Sleep(1000) ;
//—--- move the first anchor point

for (int i1=0;i<h _steps;i++)

{

//-—-- use the following value
if(dl>1)
dl-=1;
//—-—-- move the point
if (!ChannelPointChange (0, InpName, 0,date[dl],price[pl]))
return;
//—-—-— check if the script's operation has been forcefully disabled

if (IsStopped())
return;



//--- redraw the chart
ChartRedraw () ;
// 0.05 seconds of delay

Sleep (50);
}
//-—-- 1 second of delay
Sleep (1000);
//--- loop counter
int v_steps=accuracy/10;
//—--- move the third anchor point

for (int 1=0;i<v_steps;i++)

{

//-—-- use the following value
if (p3>1)
p3-=1;
//-—-- move the point
if (!ChannelPointChange (0, InpName, 2,date[d3],price[p3]))
return;
//—-——- check if the script's operation has been forcefully disabled
if (IsStopped())
return;
//--- redraw the chart

ChartRedraw () ;
}

//-—-- 1 second of delay
Sleep (1000);
//--- delete the channel from the chart

ChannelDelete (0, InpName) ;
ChartRedraw () ;

//--- 1 second of delay
Sleep (1000) ;

[/ ===
}
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Note

For Standard Deviation Channel, it is possible to specify the mode of
continuation of its display to the right (OBJPROP_RAY_RIGHT property). The
mode of filling the channel with color can also be set.

OBJPROP_DEVIATION property is used to change the value of the channel
deviation.

Example

The following script creates and moves Standard Deviation Channel on the
chart. Special functions have been developed to create and change graphical
object's properties. You can use these functions "as is" in your own
applications.

#property strict //--- description

#fproperty description "Script draws \"Standard Deviation Channel\" graphfic
#property description "Anchor point coordinates are set in percentage of| t
#property description "the chart window."

//—-—-- display window of the input parameters during the script's launch
#property script show inputs



//--- input parameters of the script

input string InpName="StdDevChannel"; // Channel name

input int InpDatel=10; // 1 st point's date, %

input int InpDate2=40; // 2 nd point's date, %

input double InpDeviation=1.0; // Deviation

input color InpColor=clrRed; // Channel color

input ENUM LINE STYLE InpStyle=STYLE DASHDOTDOT; // Style of channel lines

input int InpWidth=1; // Width of channel linges

input bool InpFill=false; // Filling the channel wi

input bool InpBack=false; // Background channel

input bool InpSelection=true; // Highlight to move

input bool InpRayRight=false; // Channel's continuatipr

input bool InpHidden=true; // Hidden in the object| 1

input long InpZOrder=0; // Priority for mouse cfli

e aF

// | Create standard deviation channel by the given coordinates |

e aF

bool StdDevChannelCreate (const long chart ID=0, // chart
const string name="Channel", // chahnr
const int sub_window=0, // subwi
datetime timel=0, // firjst
datetime time2=0, // seclor
const double deviation=1.0, // devijie
const color clr=clrRed, // chanr
const ENUM LINE STYLE style=STYLE SOLID, // style
const int width=1, // widitr
const bool fill=false, // £il|li
const bool back=false, // in [tr
const bool selection=true, // highl
const bool ray right=false, // chanpr
const bool hidden=true, // hidde
const long z order=0) // pripr

{
//—-—-- set anchor points' coordinates if they are not set

ChangeChannelEmptyPoints (timel, time?2) ;
//--- reset the error value
ResetlLastError () ;
//--- create a channel by the given coordinates
if(!ObjectCreate (chart ID,name,OBJ STDDEVCHANNEL, sub window, timel, 0, tim
{
Print ( FUNCTION ,
": failed to create standard deviation channel! Error code = "

return (false) ;
}
//--- set deviation value affecting the channel width
ObjectSetDouble (chart ID,name, OBJPROP DEVIATION,deviation);
//--- set channel color



ObjectSetInteger (chart ID,name, OBJPROP COLOR, clr);

//--- set style of the channel lines
ObjectSetInteger (chart ID,name, OBJPROP STYLE, style);

//--- set width of the channel lines
ObjectSetInteger (chart ID,name, OBJPROP WIDTH,width) ;

//--- display in the foreground (false) or background (true)
ObjectSetInteger (chart ID,name, OBJPROP BACK, back) ;

//—-—-- enable (true) or disable (false) the mode of highlighting the chanhne

//--—- when creating a graphical object using ObjectCreate function, the [k

//--- highlighted and moved by default. Inside this method, selection pafre

//—-—-- 1s true by default making it possible to highlight and move the ob[je

ObjectSetInteger (chart ID,name, OBJPROP SELECTABLE, selection);
ObjectSetInteger (chart ID,name, OBJPROP SELECTED, selection);

//-—— enable (true) or disable (false) the mode of continuation of the che
ObjectSetInteger (chart ID,name, OBJPROP RAY RIGHT, ray right);

//--- hide (true) or display (false) graphical object name in the object| 1
ObjectSetInteger (chart ID,name, OBJPROP HIDDEN, hidden) ;

//-—-- set the priority for receiving the event of a mouse click in the che
ObjectSetInteger (chart ID,name, OBJPROP ZORDER, z order);

//--- successful execution
return (true) ;

[/ = +

//| Move the channel's anchor point

[/ +

bool StdDevChannelPointChange (const long chart ID=0, // chart's ID
const string name="Channel", // channel name
const int point index=0, // anchor point
datetime time=0) // anchor point

{
//--—- if point time is not set, move the point to the current bar

1f(!'time)
time=TimeCurrent () ;
//--- reset the error value
ResetlLastError () ;
//—--- move the anchor point
if (!ObjectMove (chart ID,name,point index,time,0))
{
Print (_ FUNCTION ,

failed to move the anchor point! Error code = ",GetlLastErirc
return (false);

}

//--- successful execution
return (true) ;

// ] Change the channel's deviation



bool StdDevChannelDeviationChange (const long chart ID=0, // chart's
const string name="Channel", // channel
const double deviation=1.0) // deviatfic
{
//—-—-- reset the error value
ResetlLastError () ;
//--- change trend line's slope angle

if (!ObjectSetDouble (chart ID,name, OBJPROP DEVIATION,deviation))
{
Print (_FUNCTION ,

": failed to change channel deviation! Error code = ",GetLas|tE
return (false) ;
}
//—-—- successful execution
return (true) ;

J [ mmmmmemmmme === o=c==o=c=====—======= +
//| Delete the channel
J [ mmmmmemmmme === o=c==o=c=====—======= +
bool StdDevChannelDelete (const long chart ID=0, // chart's ID
const string name="Channel") // channel name
{
//—-—-—- reset the error value

ResetlLastError () ;
//-—— delete the channel
if (!ObjectDelete (chart ID,name))
{
Print (__ FUNCTION |,
": failed to delete the channel! Error code = ",GetLastError|()
return (false) ;
}
//—-—- successful execution
return (true) ;

// |1 Check the values of the channel's anchor points and set default valuges
// | for empty ones

void ChangeChannelEmptyPoints (datetime &timel,datetime &time2)
{
//--- 1if the second point's time is not set, it will be on the current bar
if('time2)
time2=TimeCurrent () ;
//-—-- 1f the first point's time is not set, it is located 9 bars left frion
if('timel)
{



//--- array for receiving the open time of the last 10 bars
datetime temp[10];

CopyTime (Symbol () ,Period(),time2,10, temp) ;

//--— set the first point 9 bars left from the second one
timel=temp[0];

o I T +
//| Script program start function
o I T +

void OnStart ()
{
//--- check correctness of the input parameters
if (InpDatel<0 || InpDatel>100 ||
InpDate2<0 || InpDate2>100)
{
Print ("Error! Incorrect values of input parameters!");
return;
}
//—-—- number of visible bars in the chart window
int bars=(int)ChartGetInteger (0, CHART VISIBLE BARS);
//--—- price array size
int accuracy=1000;
//--- arrays for storing the date and price values to be used
//--- for setting and changing channel anchor points' coordinates
datetime datel]:
double pricel];
//-—-— memory allocation
ArrayResize (date,bars) ;
ArrayResize (price, accuracy) ;

//--- fill the array of dates
ResetlLastError () ;
if (CopyTime (Symbol () ,Period(),0,bars,date)==-1)
{
Print ("Failed to copy time values! Error code = ",GetLastError());
return;
}
//--- fill the array of prices
//--- find the highest and lowest values of the chart

double max price=ChartGetDouble (0, CHART PRICE MAX) ;
double min price=ChartGetDouble (0, CHART PRICE MIN) ;
//--- define a change step of a price and fill the array
double step=(max price-min price)/accuracy;
for (int i=0;i<accuracy;i++)
price[i]=min price+i*step;
//—--- define points for drawing the channel
int dl=InpDatel* (bars-1)/100;



int d2=InpDate2* (bars-1)/100;
//--- create standard deviation channel
if (!StdDevChannelCreate (0, InpName, 0,date[dl],date[d2], InpDeviation, InpC
InpWidth, InpFill, InpBack, InpSelection, InpRayRight, InpHidden, InpZ0Orde
{
return;
}
//—--- redraw the chart and wait for 1 second
ChartRedraw () ;
Sleep (1000);
//--- now, move the channel horizontally to the right and expand it
//--- loop counter
int h steps=bars/2;
//—-—-- move the channel
for (int 1=0;i<h steps;i++)
{
//--- use the following values
if (dl<bars-1)
dl+=1;
if (d2<bars-1)
d2+=1;
//—--- move the anchor points
if (!StdDevChannelPointChange (0, InpName, 0,date[dl]))
return;
if (!StdDevChannelPointChange (0, InpName, 1,date[d2]))
return;
//—--- check if the script's operation has been forcefully disabled
if (IsStopped())
return;
//--- redraw the chart
ChartRedraw () ;
// 0.05 seconds of delay

Sleep (50);
}
//--- 1 second of delay
Sleep (1000) ;
//--- loop counter

double v steps=InpDeviation*2;
//--- expand the channel
for (double i=InpDeviation;i<v_steps;i+=10.0/accuracy)
{
if (!StdDevChannelDeviationChange (0, InpName, i))
return;
//—-—-- check if the script's operation has been forcefully disabled
if (IsStopped())
return;
//--- redraw the chart



ChartRedraw () ;
}

//--—- 1 second of delay
Sleep (1000) ;
//-—-- delete the channel from the chart

StdDevChannelDelete (0, InpName) ;
ChartRedraw () ;
//--- 1 second of delay
Sleep (1000) ;
[ /===
}
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Note

For Linear Regression Channel, it is possible to specify the mode of
continuation of its display to the right (OBJPROP_RAY_RIGHT property). The
mode of filling the channel with color can also be set.

Example

The following script creates and moves Linear Regression Channel on the
chart. Special functions have been developed to create and change graphical
object's properties. You can use these functions "as is" in your own
applications.

#property strict //--- description

fproperty description "Script draws \"Linear Regression Channel\" graphilce
#property description "Anchor point coordinates are set in percentage of| t
#property description "the chart window."

//—-—-- display window of the input parameters during the script's launch
#property script show inputs

//—--- input parameters of the script

input string InpName="Regression"; // Channel name

[©)

input int InpDatel=10; // 1 st point's date, %



input int InpDate2=40; // 2 nd point's date, %

input color InpColor=clrRed; // Channel color

input ENUM LINE STYLE InpStyle=STYLE DASH; // Style of channel lines

input int InpWidth=1; // Width of channel lines

input bool InpFill=false; // Filling the channel with |cc

input bool InpBack=false; // Background channel

input bool InpSelection=true; // Highlight to move

input bool InpRayRight=false; // Channel's continuation to| t

input bool InpHidden=true; // Hidden in the object list

input long InpZOrder=0; // Priority for mouse click

J e === =c============================= +F

// | Create Linear Regression Channel by the given coordinates |

J e === =c============================= +F

bool RegressionCreate (const long chart ID=0, // chart's
const string name="Regression", // channell
const int sub_window=0, // subwindc
datetime timel=0, // first ppc
datetime time2=0, // second ¢
const color clr=clrRed, // channe|l
const ENUM LINE STYLE style=STYLE SOLID, // style of
const int width=1, // width of
const bool fill=false, // filling
const bool back=false, // in the| k
const bool selection=true, // highligr
const bool ray right=false, // channe[l'
const bool hidden=true, // hidden| i
const long z order=0) // priorifty

{
//—-—-- set anchor points' coordinates if they are not set

ChangeRegressionEmptyPoints (timel, time?2) ;
//--- reset the error value
ResetlLastError () ;
//—--- create a channel by the given coordinates
if (!ObjectCreate (chart ID,name,OBJ REGRESSION, sub window, timel,0,timeZ2,
{
Print ( FUNCTION ,
": failed to create linear regression channel! Error code = |',

return (false) ;

}

//--- set channel color
ObjectSetInteger (chart ID,name, OBJPROP COLOR, clr);

//--- set style of the channel lines
ObjectSetInteger (chart ID,name, OBJPROP STYLE, style);

//--- set width of the channel lines
ObjectSetInteger (chart ID,name, OBJPROP WIDTH,width) ;

//--- display in the foreground (false) or background (true)

ObjectSetInteger (chart ID,name, OBJPROP BACK, back) ;



//—-—-- enable (true) or disable (false) the mode of highlighting the chanhne

//—--—- when creating a graphical object using ObjectCreate function, the lok
//--- highlighted and moved by default. Inside this method, selection pafre
//—-—-- 1s true by default making it possible to highlight and move the ob[je

ObjectSetInteger (chart ID,name, OBJPROP SELECTABLE, selection);
ObjectSetInteger (chart ID,name, OBJPROP SELECTED, selection);

//-—— enable (true) or disable (false) the mode of continuation of the che
ObjectSetInteger (chart ID,name, OBJPROP RAY RIGHT, ray right);

//--- hide (true) or display (false) graphical object name in the object| 1
ObjectSetInteger (chart ID,name, OBJPROP HIDDEN, hidden) ;

//—-—-- set the priority for receiving the event of a mouse click in the che
ObjectSetInteger (chart ID,name, OBJPROP ZORDER, z order);

//--- successful execution
return (true) ;

i +F
//| Move the channel's anchor point
i +F
bool RegressionPointChange (const long chart ID=0, // chart's ID
const string name="Channel", // channel name
const int point index=0, // anchor point fir
datetime time=0) // anchor point [ti
{
//--- if point time is not set, move the point to the current bar
if (!'time)
time=TimeCurrent () ;
//--- reset the error value
ResetlLastError () ;
//--- move the anchor point

if (!ObjectMove (chart ID,name,point index,time,0))
{
Print ( FUNCTION |,
": failed to move the anchor point! Error code = ",GetlLastErirc

return (false) ;
}
//--- successful execution
return (true) ;

i +F
//| Delete the channel
i +F
bool RegressionDelete (const long chart ID=0, // chart's ID
const string name="Channel") // channel name
{
//--- reset the error value

ResetLastError () ;
//--- delete the channel



if (!ObjectDelete (chart ID,name))
{
Print ( FUNCTION |,

": failed to delete the channel! Error code = ",GetLastError|()
return (false) ;
}
//—-—-- successful execution
return (true) ;

// |1 Check the values of the channel's anchor points and set default values
// | for empty ones

void ChangeRegressionEmptyPoints (datetime &timel,datetime &time?2)
{
//--- 1if the second point's time is not set, it will be on the current bjar
1f('time?2)
time2=TimeCurrent () ;
//--- 1if the first point's time is not set, it is located 9 bars left frion
if(!'timel)
{
//--- array for receiving the open time of the last 10 bars
datetime temp[10];
CopyTime (Symbol () ,Period (), time2,10, temp) ;
//--- set the first point 9 bars left from the second one
timel=temp[0];

R +
// | Script program start function
R +

vold OnStart ()
{

//--- check correctness of the input parameters
if (InpDatel<0 || InpDatel>100 ||
InpDate2<0 || InpDate2>100)
{
Print ("Error! Incorrect values of input parameters!");
return;
}
//--- number of visible bars in the chart window
int bars=(int)ChartGetInteger (0, CHART VISIBLE BARS);
//--—- price array size
int accuracy=1000;
//--- arrays for storing the date and price values to be used
//--- for setting and changing channel anchor points' coordinates

datetime datel[];



double pricel];

//--- memory allocation
ArrayResize (date,bars) ;
ArrayResize (price,accuracy) ;

//--— fill the array of dates
ResetlLastError () ;
if (CopyTime (Symbol (), Period(),0,bars,date)==-1)
{
Print ("Failed to copy time values! Error code = ",GetlLastError());
return;
}
//--- fill the array of prices
//--- find the highest and lowest values of the chart

double max price=ChartGetDouble (0, CHART PRICE MAX);
double min price=ChartGetDouble (0, CHART PRICE MIN) ;
//--- define a change step of a price and fill the array
double step=(max price-min price) /accuracy;
for (int i=0;i<accuracy;i++)
price[i]=min price+i*step;
//--- define points for drawing the channel
int dl=InpDatel* (bars-1)/100;
int d2=InpDate2* (bars-1)/100;
//--- create linear regression channel
if (!RegressionCreate (0, InpName, 0,date[dl],date[d2], InpColor, InpStyle, Ir
InpFill, InpBack, InpSelection, InpRayRight, InpHidden, InpZzOrder))
{

return;
}
//—--- redraw the chart and wait for 1 second
ChartRedraw () ;
Sleep (1000) ;
//--- now, the channel horizontally to the right
//--- loop counter

int h steps=bars/2;
//—-——- move the channel
for (int i1=0;i<h _steps;i++)
{
//--- use the following values
if (dl<bars-1)
dl+=1;
if (d2<bars-1)
d2+=1;
//--—- move the anchor points
if (!RegressionPointChange (0, InpName, 0,date[dl]))
return;
if (!RegressionPointChange (0, InpName, 1l,date[d2]))
return;



//—-—-— check if the script's operation has been forcefully disabled
if (IsStopped())
return;
//--- redraw the chart
ChartRedraw () ;
// 0.05 seconds of delay

Sleep (50);
}
//-—-- 1 second of delay
Sleep (1000) ;
//--- delete the channel from the chart

RegressionDelete (0, InpName) ;
ChartRedraw () ;
//--- 1 second of delay
Sleep (1000);
/ /===
}
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Note

For Andrews Pitchfork, it is possible to specify the mode of continuation of
its display to the right (OBJPROP_RAY_RIGHT property).

You can also specify the number of line-levels, their values and color.

Example

The following script creates and moves Andrews Pitchfork on the chart.
Special functions have been developed to create and change graphical
object's properties. You can use these functions "as is" in your own
applications.

#property strict //--- description

#property description "Script draws \"Andrews Pitchfork\" graphical objelct

#property description "Anchor point coordinates are set in percentage of|"
#fproperty description "the chart window size."

//—-—-- display window of the input parameters during the script's launch
#property script show inputs

//--- input parameters of the script

input string InpName="Pitchfork"; // Pitchfork name

input int InpDatel=14; // 1 st point's date, %
input int InpPricel=40; // 1 st point's price, %
input int InpDate2=18; // 2 nd point's date, %
input int InpPrice2=50; // 2 nd point's price, %



input int InpDate3=18; // 3 rd point's date, %

input int InpPrice3=30; // 3 rd point's price, %

input color InpColor=clrRed; // Pitchfork color

input ENUM LINE STYLE InpStyle=STYLE SOLID; // Style of pitchfork lines

input int InpWidth=1; // Width of pitchfork lines

input bool InpBack=false; // Background pitchfork

input bool InpSelection=true; // Highlight to move

input bool InpRayRight=false; // Pitchfork's continuation |[tc

input bool InpHidden=true; // Hidden in the object list

input long InpZOrder=0; // Priority for mouse click

e aF

//| Create Andrews' Pitchfork by the given coordinates

e aF

bool PitchforkCreate (const long chart ID=0, // chart's| I
const string name="Pitchfork", // pitchfolrk
const int sub_window=0, // subwindow
datetime timel=0, // first ploi
double pricel=0, // first ploi
datetime time2=0, // second ppc
double price2=0, // second ppc
datetime time3=0, // third ppi
double price3=0, // third ppi
const color clr=clrRed, // color off
const ENUM LINE STYLE style=STYLE SOLID, // style of
const int width=1, // width off
const bool back=false, // in the pbs¢
const bool selection=true, // highlight
const bool ray right=false, // pitchfork
const bool hidden=true, // hidden |ir
const long z _order=0) // priority

{
//—-—-- set anchor points' coordinates if they are not set

ChangeChannelEmptyPoints (timel,pricel, time2,price2, time3,price3);
//--- reset the error value
ResetlLastError () ;
//-—-—- create Andrews' Pitchfork by the given coordinates
if (!ObjectCreate (chart ID,name,OBJ PITCHFORK, sub window, timel,pricel, ti
{
Print ( FUNCTION ,
": failed to create \"Andrews' Pitchfork\"! Error code = ", Get
return (false) ;

}

//--- set color
ObjectSetInteger (chart ID,name, OBJPROP COLOR, clr);
//-—-- set the line style

ObjectSetInteger (chart ID,name, OBJPROP STYLE, style);
//--- set width of the lines



ObjectSetInteger (chart ID,name, OBJPROP WIDTH,width) ;

//--- display in the foreground (false) or background (true)
ObjectSetInteger (chart ID,name, OBJPROP BACK, back) ;

//--— enable (true) or disable (false) the mode of highlighting the pitchf

//--—- when creating a graphical object using ObjectCreate function, the [k

//--- highlighted and moved by default. Inside this method, selection pafre

//—-—-- 1s true by default making it possible to highlight and move the ob[je

ObjectSetInteger (chart ID,name, OBJPROP SELECTABLE, selection);
ObjectSetInteger (chart ID,name, OBJPROP SELECTED, selection);

//—-—-- enable (true) or disable (false) the mode of continuation of the plit
ObjectSetInteger (chart ID,name, OBJPROP RAY RIGHT, ray right);

//--- hide (true) or display (false) graphical object name in the object| 1
ObjectSetInteger (chart ID,name, OBJPROP HIDDEN, hidden) ;

//-—-- set the priority for receiving the event of a mouse click in the che
ObjectSetInteger (chart ID,name, OBJPROP ZORDER, z order);

//--- successful execution
return (true) ;

e e +

//| Set number of Andrews' Pitchfork levels and their parameters |

[/ = e - +

bool PitchforkLevelsSet (int levels, // number of llev
double &values|[], // values of llev
color &colors|[], // color of leve
ENUM LINE STYLE &styles[], // style of leye
int swidths|[], // width of leve
const long chart ID=0, // chart's ID
const string name="Pitchfork") // pitchfork nan

{
//--- check array sizes

if (levels!=ArraySize(colors) levels!=ArraySize (styles) ||

| |
levels!=ArraySize (widths) ||

{
Print (_ FUNCTION ,": array length does not correspond to the number

levels!=ArraySize (widths))

return (false) ;

}

//--- set the number of levels
ObjectSetInteger (chart ID,name, OBJPROP LEVELS, levels);
//—-—-- set the properties of levels in the loop

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

{

//-—-- level value
ObjectSetDouble (chart ID,name, OBJPROP LEVELVALUE,i,values([i]);
//-—-- level color
ObjectSetInteger (chart ID,name, OBJPROP LEVELCOLOR,1i,colors[i]);
//--- level style

ObjectSetInteger (chart ID,name, OBJPROP LEVELSTYLE,i,styles[i]);



//--- level width
ObjectSetInteger (chart ID,name, OBJPROP LEVELWIDTH,i,widths[i]);
//--- level description
ObjectSetString (chart ID,name, OBJPROP LEVELTEXT, i, DoubleToString (100
}
//--- successful execution
return (true) ;

J [ mmmmmemmmme === o=c==o=c=====—======= +

// | Move Andrews' Pitchfork anchor point

e i +

bool PitchforkPointChange (const long chart ID=0, // chart's ID
const string name="Pitchfork", // channel name
const int point index=0, // anchor point| i
datetime time=0, // anchor point| t
double price=0) // anchor point| g

{
//--- if point position is not set, move it to the current bar having Bid

if(!time)
time=TimeCurrent () ;
if (!price)
price=SymbolInfoDouble (Symbol (), SYMBOL BID);
//—-—-- reset the error value
ResetlLastError () ;
//--- move the anchor point
if (!ObjectMove (chart ID,name,point index,time,price))
{
Print (_FUNCTION ,
": failed to move the anchor point! Error code = ",GetlLastErrc
return (false) ;
}
//—-—— successful execution
return (true) ;

J [ mmmmmemmmme === o=c==o=c=====—======= +
//| Delete Andrews Pitchfork
J [ mmmmmemmmme === o=c==o=c=====—======= +
bool PitchforkDelete(const long chart ID=0, // chart's ID
const string name="Pitchfork") // channel name
{
//—-—-—- reset the error value

ResetlLastError () ;
//-—— delete the channel
if (!ObjectDelete (chart ID,name))
{
Print (_ FUNCTION
": failed to delete \"Andrews' Pitchfork\"! Error code = ", Get



return (false) ;
}
//—-—- successful execution
return (true);

// |1 Check the values of Andrews' Pitchfork anchor points and set default| |
//| values for empty ones

void ChangeChannelEmptyPoints (datetime &timel,double &pricel,datetime &tin
double &price2,datetime &time3,double &price
{
//--- 1if the second (upper right) point's time is not set, it will be on| t
if('time2)
time2=TimeCurrent () ;
//--- 1if the second point's price is not set, it will have Bid value
if (!price2)
price2=SymbolInfoDouble (Symbol (), SYMBOL BID) ;
//--— 1if the first (left) point's time is not set, it is located 9 bars [le
if('timel)
{
//--- array for receiving the open time of the last 10 bars
datetime temp[10];
CopyTime (Symbol () ,Period (), time2,10, temp) ;
//--— set the first point 9 bars left from the second one
timel=temp[0];
}
//--— 1if the first point's price is not set, move it 200 points below thge
if (!pricel)
pricel=price2-200*SymbolInfoDouble (Symbol (), SYMBOL POINT) ;
//--— 1if the third point's time is not set, it coincides with the second| ¢
1f(!'time3)
time3=time?2;
//--— 1if the third point's price is not set, move it 200 points lower thar
if (!price3)
price3=pricel-200*SymbolInfoDouble (Symbol (), SYMBOL POINT) ;

o I T +
//| Script program start function
o I T +

void OnStart ()
{

//--- check correctness of the input parameters
if (InpDatel<0 || InpDatel>100 || InpPricel<0 || InpPricel>100 ||
InpDate2<0 || InpDate2>100 || InpPrice2<0 || InpPrice2>100 ||
InpDate3<0 || InpDate3>100 || InpPrice3<0 || InpPrice3>100)

{



Print ("Error! Incorrect values of input parameters!");

return;
}
//—--- number of visible bars in the chart window
int bars=(int)ChartGetInteger (0, CHART VISIBLE BARS) ;
//-—-—- price array size
int accuracy=1000;
//--- arrays for storing the date and price values to be used
//--- for setting and changing the coordinates of Andrews' Pitchfork anchc
datetime datel];
double pricel];
//-—-- memory allocation

ArrayResize (date, bars);

ArrayResize (price,accuracy);
//--- fill the array of dates

ResetlLastError () ;

if (CopyTime (Symbol (), Period(),0,bars,date)==-1)
{
Print ("Failed to copy time values! Error code = ",GetLastError()):
return;
}
//-—— fill the array of prices
//--- find the highest and lowest values of the chart

double max price=ChartGetDouble (0, CHART PRICE MAX);
double min price=ChartGetDouble (0, CHART PRICE MIN) ;
//-—-- define a change step of a price and fill the array
double step=(max price-min price) /accuracy;
for (int i=0;i<accuracy;it+)
price[i]=min price+i*step;
//-—-- define points for drawing Andrews' Pitchfork
int dl=InpDatel* (bars-1)/100;
int d2=InpDate2* (bars-1)/100;
int d3=InpDate3* (bars-1)/100;
int pl=InpPricel* (accuracy-1)/100;
int p2=InpPrice2* (accuracy-1)/100;
int p3=InpPrice3* (accuracy-1)/100;
//--- create the pitchfork
if(!PitchforkCreate (0, InpName, 0,date[dl],price[pl],date[d2],price[p2],cC
InpColor, InpStyle, InpWidth, InpBack, InpSelection, InpRayRight, InpHidde
{
return;
}
//—--- redraw the chart and wait for 1 second
ChartRedraw () ;
Sleep (1000) ;
//—--- now, move the pitchfork's anchor points

//--- loop counter



int v_steps=accuracy/10;
//--- move the first anchor point
for (int 1=0;i<v _ steps;i++)

{

//--- use the following value
if (pl>1)
pl-=1;
//--- move the point
if(!PitchforkPointChange (0, InpName, 0,date[dl],price[pl]))
return;
//—--- check if the script's operation has been forcefully disabled
if (IsStopped())
return;
//--- redraw the chart

ChartRedraw () ;
}
//--—- 1 second of delay
Sleep (1000) ;
//--- loop counter
int h steps=bars/8;
//-—-- move the third anchor point
for (int 1=0;i<h steps;i++)
{
//--- use the following value
if (d3<bars-1)
d3+=1;
//--- move the point
if(!PitchforkPointChange (0, InpName, 2,date[d3],price[p3]))
return;
//—--- check if the script's operation has been forcefully disabled
if (IsStopped())
return;
//--- redraw the chart
ChartRedraw () ;
//--- redraw the chart
ChartRedraw () ;
// 0.05 seconds of delay

Sleep (50);
}
//--—- 1 second of delay
Sleep (1000) ;
//--- loop counter

v_steps=accuracy/10;
//--- move the second anchor point
for (int 1=0;i<v _steps;i++)
{

//--- use the following value



if (p2>1)
p2-=1;
//--- move the point
if (!PitchforkPointChange (0, InpName, 1l,date[d2],price[p2]))
return;
//—--- check if the script's operation has been forcefully disabled
if (IsStopped())
return;
//--- redraw the chart
ChartRedraw () ;

}

//--- 1 second of delay
Sleep(1000) ;
//--- delete the pitchfork from the chart

PitchforkDelete (0, InpName) ;
ChartRedraw () ;

//--- 1 second of delay
Sleep(1000) ;

[ /===
}
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Note

For Gann Line, it is possible to specify the mode of continuation of its display
to the right (OBJPROP_RAY_RIGHT property).

Both Gann angle with a scale and coordinates of the second anchor point can
be used to set the slope of the line.

Example

The following script creates and moves Gann Line on the chart. Special
functions have been developed to create and change graphical object's
properties. You can use these functions "as is" in your own applications.

#property strict //--- description

#property description "Script draws \"Gann Line\" graphical object."
#property description "Anchor point coordinates are set in percentage of|"
#property description "the chart window size."

//—-—-- display window of the input parameters during the script's launch
#property script show inputs

//—--- input parameters of the script

input string InpName="GannLine"; // Line name

input int InpDatel=20; // 1 st point's date, %



input int InpPricel=75; // 1 st point's price, [

input int InpDate2=80; // 2 nd point's date, %

input double InpAngle=0.0; // Gann Angle

input double InpScale=1.0; // Scale

input color InpColor=clrRed; // Line color

input ENUM LINE STYLE InpStyle=STYLE DASHDOTDOT; // Line style

input int InpWidth=1; // Line width

input bool InpBack=false; // Background line

input bool InpSelection=true; // Highlight to move

input bool InpRayRight=true; // Line's continuation [tc

input bool InpHidden=true; // Hidden in the object| 1

input long InpZOrder=0; // Priority for mouse cfli

e aF

//| Create Gann Line by the coordinates, angle and scale

e aF

bool GannLineCreate (const long chart ID=0, // chart's [ILC
const string name="GannLine", // line name
const int sub_window=0, // subwindow
datetime timel=0, // first polir
double pricel=0, // first polir
datetime time2=0, // second poi
const double angle=1.0, // Gann anglle
const double scale=1.0, // scale
const color clr=clrRed, // line colozr
const ENUM LINE STYLE style=STYLE SOLID, // line style
const int width=1, // line widitt
const bool back=false, // in the blac
const bool selection=true, // highlight
const bool ray right=true, // line's cpr
const bool hidden=true, // hidden in
const long z order=0) // priority| f

{
/ /===

ChangeGannLineEmptyPoints (timel, pricel, time?2);

set anchor points' coordinates if they are not set

//--- reset the error value
ResetlLastError () ;
//—--- create Gann Line by the given coordinates
//--—- correct coordinate of the second anchor point is redefined
//--- automatically after Gann angle and/or the scale changes,

if (!ObjectCreate (chart ID,name,OBJ GANNLINE, sub window, timel,pricel, tim

{
Print (_ FUNCTION

": failed to create \"Gann Line\"!

Error code =
return (false) ;
}
//--- change Gann angle
ObjectSetDouble (chart ID,name, OBJPROP ANGLE, angle) ;

",GetLastErroz



//—--- change the scale (number of pips per bar)
ObjectSetDouble (chart ID,name, OBJPROP SCALE, scale);

//--- set line color
ObjectSetInteger (chart ID,name, OBJPROP COLOR, clr);
//--- set line display style
ObjectSetInteger (chart ID,name, OBJPROP STYLE, style);
//--- set line width
ObjectSetInteger (chart ID,name, OBJPROP WIDTH,width) ;
//--- display in the foreground (false) or background (true)
ObjectSetInteger (chart ID,name, OBJPROP BACK, back) ;
//--- enable (true) or disable (false) the mode of highlighting the linels
//--—- when creating a graphical object using ObjectCreate function, the [k
//--- highlighted and moved by default. Inside this method, selection pafre
//—-—-- 1s true by default making it possible to highlight and move the ob[je

ObjectSetInteger (chart ID,name, OBJPROP SELECTABLE, selection);
ObjectSetInteger (chart ID,name, OBJPROP SELECTED, selection);

//—-—-— enable (true) or disable (false) the mode of continuation of the 1ljir
ObjectSetInteger (chart ID,name, OBJPROP RAY RIGHT, ray right);

//--- hide (true) or display (false) graphical object name in the object| 1
ObjectSetInteger (chart ID,name, OBJPROP HIDDEN, hidden) ;

//-—-- set the priority for receiving the event of a mouse click in the che
ObjectSetInteger (chart ID,name, OBJPROP ZORDER, z order);

//--- successful execution
return (true) ;

[/ = e - +
//| Move Gann Line anchor point
[/ = e - +
bool GannlLinePointChange (const long chart ID=0, // chart's ID
const string name="GannLine", // line name
const int point index=0, // anchor point inc
datetime time=0, // anchor point tfin
double price=0) // anchor point piri
{
//--- if point position is not set, move it to the current bar having Bid

1f(!'time)
time=TimeCurrent () ;
if (!price)
price=SymbolInfoDouble (Symbol (), SYMBOL BID);
//--- reset the error value
ResetLastError () ;
//--- move the line's anchor point
if (!ObjectMove (chart ID,name,point index,time,price))
{
Print (_ FUNCTION ,

failed to move the anchor point! Error code = ",GetLastErirc
return (false);



}

//--- successful execution
return (true) ;

J [ mmmmmemmmme === o=c==o=c=====—======= +

// 1 Change Gann angle

J [ mmmmmemmmme === o=c==o=c=====—======= +

bool GannLineAngleChange (const long chart ID=0, // chart's ID
const string name="GannLine", // line name
const double angle=1.0) // Gann angle

{
//--—- reset the error value

ResetlLastError () ;
//--- change Gann angle
if (!ObjectSetDouble (chart ID,name, OBJPROP ANGLE, angle))
{
Print (_FUNCTION ,
": failed to change Gann angle! Error code = ",GetLastError())
return (false) ;
}
//--- successful execution
return (true) ;

J [ mmmmmemmmme === o=c==o=c=====—======= TF
// |1 Change Gann Line's scale
J [ mmmmmemmmme === o=c==o=c=====—======= TF
bool GannLineScaleChange (const long chart ID=0, // chart's ID
const string name="GannLine", // line name
const double scale=1.0) // scale
{
//—-—-- reset the error value
ResetlLastError () ;
//--- change the scale (number of pips per bar)

if (!ObjectSetDouble (chart ID,name, OBJPROP SCALE,scale))
{
Print (__ FUNCTION |,

": failed to change the scale! Error code = ",GetLastError())) :
return (false) ;
}
//—-—- successful execution
return (true) ;

J [ mmmmmemmmme === o=c==o=c=====—======= +
// |1 The function removes Gann Line from the chart
e i +
bool GannLineDelete (const long chart ID=0, // chart's ID

const string name="GannLine") // line name



{

//--- reset the error value
ResetLastError () ;
//--- delete Gann line
if (!ObjectDelete (chart ID,name))
{
Print (__ FUNCTION ,
": failed to delete \"Gann Line\"! Error code = ",GetlLastErrpozr
return (false);
}
//—-—-- successful execution
return (true) ;

// |1 Check the values of Gann Line anchor points and set default |
//| values for empty ones

void ChangeGannlLineEmptyPoints (datetime &timel,double &pricel,datetime &ti
{
//--— 1if the second point's time is not set, it will be on the current bar
if('time2)
time2=TimeCurrent () ;
//--— 1if the first point's time is not set, it is located 9 bars left fron
if('timel)
{
//--- array for receiving the open time of the last 10 bars
datetime temp[10];
CopyTime (Symbol () ,Period(),time2,10, temp) ;
//--— set the first point 9 bars left from the second one
timel=temp[0];
}
//--— 1if the first point's price is not set, it will have Bid value
if (!pricel)
pricel=SymbolInfoDouble (Symbol (), SYMBOL BID) ;

e e e Lo L I +
//| Script program start function
e e e Lo L I +

void OnStart ()
{

//--- check correctness of the input parameters
if (InpDatel<0 || InpDatel>100 || InpPricel<0 || InpPricel>100 ||
InpDate2<0 || InpDate2>100)
{
Print ("Error! Incorrect values of input parameters!");

return;

}



//-——- number of visible bars in the chart window

int bars=(int)ChartGetInteger (0, CHART VISIBLE BARS) ;
//-—-—- price array size

int accuracy=1000;

//--- arrays for storing the date and price values to be used
//--- for setting and changing line anchor points' coordinates
datetime datel];
double pricel];
//--- memory allocation

ArrayResize (date, bars);
ArrayResize (price,accuracy);

//--- fill the array of dates
ResetlLastError () ;
if (CopyTime (Symbol (), Period(),0,bars,date)==-1)
{
Print ("Failed to copy time values! Error code = ",GetlLastError());
return;
}
//-—-— fill the array of prices
//--- find the highest and lowest values of the chart

double max price=ChartGetDouble (0, CHART PRICE MAX);
double min price=ChartGetDouble (0, CHART PRICE MIN) ;
//-—-- define a change step of a price and fill the array
double step=(max price-min price) /accuracy;
for (int i=0;i<accuracy;it+)
price[i]=min price+i*step;
//--- define points for drawing Gann Line
int dl=InpDatel* (bars-1)/100;
int d2=InpDate2* (bars-1)/100;
int pl=InpPricel* (accuracy-1)/100;
//--- create Gann Line
if (!GannLineCreate (0, InpName, 0,date[dl],price([pl],date[d2], InpAngle, INng
InpStyle, InpWidth, InpBack, InpSelection, InpRayRight, InpHidden, InpZOxrc
{
return;
}
//—--- redraw the chart and wait for 1 second
ChartRedraw () ;
Sleep (1000) ;

//—--- now, move the line's anchor point and change the angle
//--- loop counter

int v_steps=accuracy/2;
//—--- move the first anchor point vertically

for (int 1=0;1i<v_steps;i++)
{

//--- use the following value
if (p1>1)



pl-=1;
//--- move the point
if (!GannLinePointChange (0, InpName, 0,date[dl],price([pl]))
return;
//—--- check if the script's operation has been forcefully disabled
if (IsStopped())
return;
//--- redraw the chart
ChartRedraw () ;

}

//--- half a second of delay

Sleep (500) ;
//--- define the current value of Gann angle (changed
//--- after moving the first anchor point)

double curr angle;
if (!ObjectGetDouble (0, InpName, OBJPROP ANGLE, 0, curr angle))
return;
//--- loop counter
v_steps=accuracy/8;
//--- change Gann angle
for (int 1=0;i<v _steps;i++)
{
if (!GannLineAngleChange (0, InpName, curr angle-0.05*1i))
return;
//—--- check if the script's operation has been forcefully disabled
if (IsStopped())
return;
//--- redraw the chart
ChartRedraw () ;
}
//--- 1 second of delay
Sleep (1000) ;
//--- delete the line from the chart
GannLineDelete (0, InpName) ;
ChartRedraw () ;
//--- 1 second of delay
Sleep (1000) ;
/===
}
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Note

For Gann Fan, it is possible to specify trend type from
ENUM_GANN_DIRECTION enumeration. By adjusting the scale value
(OBJPROP_SCALE), it is possible to change slope angle of the fan lines.

Example

The following script creates and moves Gann Fan on the chart. Special
functions have been developed to create and change graphical object's
properties. You can use these functions "as is" in your own applications.

#property strict //--- description

#property description "Script draws \"Gann Fan\" graphical object."
#property description "Anchor point coordinates are set in percentage of|"
#fproperty description "the chart window size."

//—-—-- display window of the input parameters during the script's launch
#property script show inputs

//—--- input parameters of the script

input string InpName="GannFan"; // Fan name

input int InpDatel=15; // 1 st point's date, %

[©)

input int InpPricel=25; // 1 st point's price, [5



input int InpDate2=85; // 2 nd point's date, %

input double InpScale=2.0; // Scale

input bool InpDirection=false; // Trend direction

input color InpColor=clrRed; // Fan color

input ENUM LINE STYLE InpStyle=STYLE DASHDOTDOT; // Style of fan lines

input int InpWidth=1; // Width of fan lines

input bool InpBack=false; // Background fan

input bool InpSelection=true; // Highlight to move

input bool InpHidden=true; // Hidden in the object| 1

input long InpZOrder=0; // Priority for mouse cfli

J e === =c============================= F

//| Create Gann Fan |

J e === =c============================= F

bool GannFanCreate (const long chart ID=0, // chart's ID
const string name="GannFan", // fan name
const int sub_window=0, // subwindow| i
datetime timel=0, // first point
double pricel=0, // first point
datetime time2=0, // second pofir
const double scale=1.0, // scale
const bool direction=true, // trend dirfec
const color clr=clrRed, // fan color
const ENUM LINE STYLE style=STYLE SOLID, // style of fa
const int width=1, // width of [fe
const bool back=false, // in the balck
const bool selection=true, // highlight| t
const bool hidden=true, // hidden in| t
const long z order=0) // priority [fc

{
//—-—-- set anchor points' coordinates if they are not set

ChangeGannFanEmptyPoints (timel,pricel, time?2) ;
//--- reset the error value
ResetlLastError () ;
//--- create Gann Fan by the given coordinates
if (!ObjectCreate (chart ID,name,OBJ GANNFAN, sub window, timel,pricel, time
{
Print ( FUNCTION ,
": failed to create \"Gann Fan\"! Error code = ",GetLastError |
return (false) ;

}

//—--- change the scale (number of pips per bar)
ObjectSetDouble (chart ID,name, OBJPROP SCALE, scale);
//—--- change Gann Fan's trend direction (true - descending, false - ascenc

ObjectSetInteger (chart ID,name, OBJPROP DIRECTION,direction);
//-—-- set fan color
ObjectSetInteger (chart ID,name, OBJPROP COLOR, clr);
//--- set display style of the fan lines



ObjectSetInteger (chart ID,name, OBJPROP STYLE, style);

//--- set width of the fan lines
ObjectSetInteger (chart ID,name, OBJPROP WIDTH,width) ;

//--- display in the foreground (false) or background (true)
ObjectSetInteger (chart ID,name, OBJPROP BACK, back) ;

//—-—-- enable (true) or disable (false) the mode of highlighting the fan |fc

//--—- when creating a graphical object using ObjectCreate function, the [k

//--- highlighted and moved by default. Inside this method, selection pafre

//—-—-- 1s true by default making it possible to highlight and move the ob[je

ObjectSetInteger (chart ID,name, OBJPROP SELECTABLE, selection);
ObjectSetInteger (chart ID,name, OBJPROP SELECTED,selection);

//--- hide (true) or display (false) graphical object name in the object| 1
ObjectSetInteger (chart ID,name, OBJPROP HIDDEN, hidden) ;
//—-—-- set the priority for receiving the event of a mouse click in the che

ObjectSetInteger (chart ID,name, OBJPROP ZORDER, z order);
//--- successful execution
return (true) ;

e +
//| Move Gann Fan anchor point
e +
bool GannFanPointChange (const long chart ID=0, // chart's ID
const string name="GannFan", // fan name
const int point index=0, // anchor point index
datetime time=0, // anchor point time
double price=0) // anchor point prilce
{
//-—-—- if point position is not set, move it to the current bar having Bid

if (!'time)
time=TimeCurrent () ;
if (!price)
price=SymbolInfoDouble (Symbol (), SYMBOL BID);
//--- reset the error value
ResetlLastError () ;
//--- move the fan's anchor point
if (!ObjectMove (chart ID,name,point index,time,price))
{
Print ( FUNCTION ,

failed to move the anchor point! Error code = ",GetlLastErirc
return (false) ;
}
//--- successful execution
return (true) ;



bool GannFanScaleChange (const long chart ID=0, // chart's ID
const string name="GannFan", // fan name

const double scale=1.0) // scale
{
//—-—-- reset the error value
ResetlLastError () ;
//—--- change the scale (number of pips per bar)

if (!ObjectSetDouble (chart ID,name, OBJPROP SCALE, scale))

{
Print (_ FUNCTION ,
": failed to change the scale! Error code = ",GetLastError ())) :

return (false) ;

}

//--- successful execution
return (true) ;

[/ e - Iy
//| Change Gann Fan's trend direction
[/ e - Iy
bool GannFanDirectionChange (const long chart ID=0, // chart's ID
const string name="GannFan", // fan name
const bool direction=true) // trend directlic
{
//--- reset the error value
ResetlLastError () ;
//—--- change Gann Fan's trend direction

if (!ObjectSetInteger (chart ID,name, OBJPROP DIRECTION,direction))

{
Print (_ FUNCTION |,
": failed to change trend direction! Error code = ",GetLastErz

return (false) ;

}

//--- successful execution
return (true) ;

[/ e - Iy
// 1 The function removes Gann Fan from the chart
[/ e - Iy
bool GannFanDelete (const long chart ID=0, // chart's ID
const string name="GannFan") // fan name
{
//—-—-—- reset the error value

ResetlLastError () ;
//—-—-—- delete Gann Fan
if (!ObjectDelete (chart ID,name))

{
Print (_ FUNCTION |,



": failed to delete \"Gann Fan\"! Error code = ",GetLastErrofr |
return (false);
}
//--- successful execution
return (true) ;

// | Check the values of Gann Fan anchor points and set default |
//| values for empty ones

void ChangeGannFanEmptyPoints (datetime &timel,double &pricel,datetime &tin
{
//--- if the second point's time is not set, it will be on the current bar
if(!'time?2)
time2=TimeCurrent () ;
//-—-- 1if the first point's time is not set, it is located 9 bars left frion
if(!'timel)
{
//--- array for receiving the open time of the last 10 bars
datetime temp[10];
CopyTime (Symbol () ,Period(),time2,10, temp) ;
//--— set the first point 9 bars left from the second one
timel=temp[0];
}
//--- 1if the first point's price is not set, it will have Bid value
if(!pricel)
pricel=SymbolInfoDouble (Symbol (), SYMBOL BID) ;

e I I e +
//| Script program start function
e I I e +

void OnStart ()
{

//--- check correctness of the input parameters
if (InpDatel<0 || InpDatel>100 || InpPricel<0 || InpPricel>100 ||
InpDate2<0 || InpDate2>100)
{
Print ("Error! Incorrect values of input parameters!");
return;
}
//—--- number of visible bars in the chart window
int bars=(int)ChartGetInteger (0, CHART VISIBLE BARS);
//--- price array size
int accuracy=1000;
//--- arrays for storing the date and price values to be used
//--- for setting and changing the coordinates of fan's anchor points

datetime datel]:



double pricel];

//—--— memory allocation
ArrayResize (date,bars) ;
ArrayResize (price, accuracy) ;

//--- fill the array of dates
ResetlLastError () ;
if (CopyTime (Symbol () ,Period(),0,bars,date)==-1)
{
Print ("Failed to copy time values! Error code = ",GetLastError());
return;
}
//-—-— fill the array of prices
//--- find the highest and lowest values of the chart

double max price=ChartGetDouble (0, CHART PRICE MAX) ;
double min price=ChartGetDouble (0, CHART PRICE MIN) ;
//--- define a change step of a price and fill the array
double step=(max price-min price) /accuracy;
for (int i=0;i<accuracy;i++)
price[i]=min price+i*step;
//--- define points for drawing Gann Fan
int dl=InpDatel* (bars-1)/100;
int d2=InpDate2* (bars-1)/100;
int pl=InpPricel* (accuracy-1)/100;
//--- create Gann Fan

if (!GannFanCreate (0, InpName, 0,date[dl],price([pl],date[d2], InpScale, Inpl
InpColor, InpStyle, InpWidth, InpBack, InpSelection, InpHidden, InpZOrder)

{

return;
}
//--- redraw the chart and wait for 1 second
ChartRedraw () ;
Sleep (1000) ;
//--- now, move the fan's anchor point
//-—-- loop counter

int v_steps=accuracy/2;
//--- move the first anchor point vertically
for (int 1=0;i<v_steps;i++)

{

//-—-- use the following value
if (pl<accuracy-1)
pl+=1;
//—-—-- move the point
if (!GannFanPointChange (0, InpName, 0,date[dl],price[pl]))
return;
//—-—-— check if the script's operation has been forcefully disabled

if (IsStopped())
return;



//--- redraw the chart
ChartRedraw () ;
}

//-—-- 1 second of delay
Sleep (1000);
//--- change fan's trend direction to descending one
GannFanDirectionChange (0, InpName, true) ;
//--- redraw the chart
ChartRedraw () ;
//-—-- 1 second of delay
Sleep (1000);
//-—-- delete the fan from the chart

GannFanDelete (0, InpName) ;
ChartRedraw () ;

//--- 1 second of delay
Sleep (1000);

/ /===
}
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Note

For Gann Grid, it is possible to specify trend type from
ENUM_GANN_DIRECTION. By adjusting the scale value (OBJPROP_SCALE), it is
possible to change slope angle of the grid lines.

Example

The following script creates and moves Gann Grid on the chart. Special
functions have been developed to create and change graphical object's
properties. You can use these functions "as is" in your own applications.

#property strict //--- description

#property description "Script draws \"Gann Grid\" graphical object."
#property description "Anchor point coordinates of the grid are set in per
#fproperty description "the chart window size."

//—-—-- display window of the input parameters during the script's launch
#property script show inputs

//—--- input parameters of the script

input string InpName="GannGrid"; // Grid name

input int InpDatel=15; // 1 st point's date, %

[©)

input int InpPricel=25; // 1 st point's price, [5



input int InpDate2=35; // 2 nd point's date, %

input double InpScale=3.0; // Scale

input bool InpDirection=false; // Trend direction

input color InpColor=clrRed; // Grid color

input ENUM LINE STYLE InpStyle=STYLE DASHDOTDOT; // Style of grid lines

input int InpWidth=1; // Width of fan lines

input bool InpBack=false; // Background grid

input bool InpSelection=true; // Highlight to move

input bool InpHidden=true; // Hidden in the object| 1

input long InpZOrder=0; // Priority for mouse c[li

J e === =c============================= +

//| Create Gann Grid |

J e === =c============================= F

bool GannGridCreate (const long chart ID=0, // chart's [ILC
const string name="GannGrid", // grid name
const int sub_window=0, // subwindopw
datetime timel=0, // first pofir
double pricel=0, // first pofir
datetime time2=0, // second ploi
const double scale=1.0, // scale
const bool direction=true, // trend dilre
const color clr=clrRed, // grid collpr
const ENUM LINE STYLE style=STYLE SOLID, // style of|g
const int width=1, // width of| ¢
const bool back=false, // in the blac
const bool selection=true, // highlight
const bool hidden=true, // hidden in
const long z order=0) // priority| f

{
//—-—-- set anchor points' coordinates if they are not set
ChangeGannGridEmptyPoints (timel, pricel, time?2) ;
//--- reset the error value
ResetlLastError () ;
//—--- create Gann Grid by the given coordinates
if (!ObjectCreate (chart ID,name,OBJ GANNGRID, sub window, timel,pricel, tim
{
Print ( FUNCTION ,
": failed to create \"Gann Grid\"! Error code =
return (false) ;

}

",GetLastErroz

//--- change the scale (number of pips per bar)
ObjectSetDouble (chart ID,name, OBJPROP SCALE, scale);

//—--- change Gann Fan's trend direction (true - descending, false - ascenc
ObjectSetInteger (chart ID,name, OBJPROP DIRECTION,direction);

//--- set grid color

ObjectSetInteger (chart ID,name, OBJPROP COLOR, clr);
//--- set display style of the grid lines



ObjectSetInteger (chart ID,name, OBJPROP STYLE, style);

//--- set width of the grid lines
ObjectSetInteger (chart ID,name, OBJPROP WIDTH,width) ;

//--- display in the foreground (false) or background (true)
ObjectSetInteger (chart ID,name, OBJPROP BACK, back) ;

//—-—-—- enable (true) or disable (false) the mode of highlighting the grid f

//--—- when creating a graphical object using ObjectCreate function, the [k

//--- highlighted and moved by default. Inside this method, selection pafre

//—-—-- 1s true by default making it possible to highlight and move the ob[je

ObjectSetInteger (chart ID,name, OBJPROP SELECTABLE, selection);
ObjectSetInteger (chart ID,name, OBJPROP SELECTED,selection);

//--- hide (true) or display (false) graphical object name in the object| 1
ObjectSetInteger (chart ID,name, OBJPROP HIDDEN, hidden) ;
//—-—-- set the priority for receiving the event of a mouse click in the che

ObjectSetInteger (chart ID,name, OBJPROP ZORDER, z order);
//--- successful execution
return (true) ;

e +
//| Move Gann Grid anchor point
e +
bool GannGridPointChange (const long chart ID=0, // chart's ID
const string name="GannGrid", // grid name
const int point index=0, // anchor point ipc
datetime time=0, // anchor point tfin
double price=0) // anchor point piri
{
//-—-—- if point position is not set, move it to the current bar having Bid

if (!'time)
time=TimeCurrent () ;
if (!price)
price=SymbolInfoDouble (Symbol (), SYMBOL BID);
//--- reset the error value
ResetlLastError () ;
//--- move the grid's anchor point
if (!ObjectMove (chart ID,name,point index,time,price))
{
Print ( FUNCTION ,

failed to move the anchor point! Error code = ",GetlLastErirc
return (false) ;
}
//--- successful execution
return (true) ;



bool GannGridScaleChange (const long chart ID=0, // chart's 1ID
const string name="GannGrid", // grids

const double scale=1.0) // scale
{
//—-—-- reset the error value
ResetlLastError () ;
//—--- change the scale (number of pips per bar)

if (!ObjectSetDouble (chart ID,name, OBJPROP SCALE, scale))

{
Print (_ FUNCTION ,
": failed to change the scale! Error code = ",GetLastError ())) :

return (false) ;

}

//--- successful execution
return (true) ;

[/ e - Iy
//| Change Gann Grid's trend direction
[/ e - Iy
bool GannGridDirectionChange (const long chart ID=0, // chart's ID
const string name="GannGrid", // grid name
const bool direction=true) // trend direlct
{
//--- reset the error value
ResetlLastError () ;
//—--- change Gann Grid's trend direction

if (!ObjectSetInteger (chart ID,name, OBJPROP DIRECTION,direction))

{
Print (_ FUNCTION |,
": failed to change trend direction! Error code = ",GetLastErz

return (false) ;

}

//--- successful execution
return (true) ;

[/ e - Iy
// 1 The function removes Gann Fan from the chart
[/ e - Iy
bool GannGridDelete (const long chart ID=0, // chart's ID
const string name="GannGrid") // grid name
{
//—-—-—- reset the error value

ResetlLastError () ;
//-—-— delete Gann Grid
if (!ObjectDelete (chart ID,name))

{
Print (_ FUNCTION |,



": failed to delete \"Gann Grid\"! Error code = ",GetlLastError
return (false);
}
//--- successful execution
return (true) ;

// |1 Check the values of Gann Grid anchor points and set default |
//| values for empty ones

void ChangeGannGridEmptyPoints (datetime &timel,double &pricel,datetime &ti
{
//--- if the second point's time is not set, it will be on the current bar
if(!'time?2)
time2=TimeCurrent () ;
//-—-- 1if the first point's time is not set, it is located 9 bars left frion
if(!'timel)
{
//--- array for receiving the open time of the last 10 bars
datetime temp[10];
CopyTime (Symbol () ,Period(),time2,10, temp) ;
//--— set the first point 9 bars left from the second one
timel=temp[0];
}
//--- 1if the first point's price is not set, it will have Bid value
if(!pricel)
pricel=SymbolInfoDouble (Symbol (), SYMBOL BID) ;

e I I e +
//| Script program start function
e I I e +

void OnStart ()
{

//--- check correctness of the input parameters
if (InpDatel<0 || InpDatel>100 || InpPricel<0 || InpPricel>100 ||
InpDate2<0 || InpDate2>100)
{
Print ("Error! Incorrect values of input parameters!");
return;
}
//—--- number of visible bars in the chart window
int bars=(int)ChartGetInteger (0, CHART VISIBLE BARS);
//--- price array size
int accuracy=1000;
//--- arrays for storing the date and price values to be used
//--- for setting and changing grid anchor points' coordinates

datetime datel]:



double pricel];

//—--— memory allocation
ArrayResize (date,bars) ;
ArrayResize (price, accuracy) ;

//--- fill the array of dates
ResetlLastError () ;
if (CopyTime (Symbol () ,Period(),0,bars,date)==-1)
{
Print ("Failed to copy time values! Error code = ",GetLastError());
return;
}
//-—-— fill the array of prices
//--- find the highest and lowest values of the chart

double max price=ChartGetDouble (0, CHART PRICE MAX) ;
double min price=ChartGetDouble (0, CHART PRICE MIN) ;
//--- define a change step of a price and fill the array
double step=(max price-min price) /accuracy;
for (int i=0;i<accuracy;i++)
price[i]=min price+i*step;
//--- define points for drawing Gann Grid
int dl=InpDatel* (bars-1)/100;
int d2=InpDate2* (bars-1)/100;
int pl=InpPricel* (accuracy-1)/100;
//--—- create Gann Grid

if (!GannGridCreate (0, InpName, 0,date[dl],price[pl],date[d2], InpScale, INng
InpColor, InpStyle, InpWidth, InpBack, InpSelection, InpHidden, InpZOrder)

{

return;
}
//--- redraw the chart and wait for 1 second
ChartRedraw () ;
Sleep (1000) ;
//--- now, move the grid's anchor points
//-—-- loop counter

int v_steps=accuracy/4;
//--- move the first anchor point vertically
for (int 1=0;i<v_steps;i++)
{
//-—-- use the following value
if (pl<accuracy-1)
pl+=1;
if (!GannGridPointChange (0, InpName, 0,date[dl],price[pl]))
return;
//—-—-— check if the script's operation has been forcefully disabled
if (IsStopped())
return;
//--- redraw the chart



ChartRedraw () ;
}

//--- 1 second of delay
Sleep (1000) ;
//--- loop counter

int h steps=bars/4;
//—-—— move the second anchor point horizontally
for (int i1=0;i<h steps;i++)
{
//--- use the following value
if (d2<bars-1)
d2+=1;
if (!GannGridPointChange (0, InpName, 1l,date[d2],0))
return;
//—-——- check if the script's operation has been forcefully disabled
if (IsStopped())
return;
//--- redraw the chart
ChartRedraw () ;
// 0.05 seconds of delay

Sleep (50);
}
//-—-- 1 second of delay
Sleep (1000);
//--- change grid's trend direction to descending one
GannGridDirectionChange (0, InpName, true) ;
//--- redraw the chart
ChartRedraw () ;
//-—-- 1 second of delay
Sleep (1000);
//--- delete the grid from the chart

GannGridDelete (0, InpName) ;
ChartRedraw () ;

//--- 1 second of delay
Sleep (1000);

/ /==~
}
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For Fibonacci Retracement, it is possible to specify the mode of continuation

of its display to the right (OBJPROP_RAY_RIGHT property).
You can also specify the number of line-levels, their values and color.

Example

The following script creates and moves Fibonacci Retracement on the chart.
Special functions have been developed to create and change graphical

object's properties. You can use these functions "as is"

applications.

#property strict //--- description
#property description "Script draws \"Fibonacci Retracement\" graphical ok

in your own

#property description "Anchor point coordinates are set in percentage of|"

#property description "the chart window size."

//—-—-- display window of the input parameters during the script's launch

#property script show inputs

//—--- input parameters of the script

input string
input int

InpName="FiboLevels";
InpDatel=10;

// Object name
// 1 st point's date, %



input int InpPricel=65; // 1 st point's price, [

input int InpDate2=90; // 2 nd point's date, %

input int InpPrice2=85; // 2 nd point's price, [

input color InpColor=clrRed; // Object color

input ENUM LINE STYLE InpStyle=STYLE DASHDOTDOT; // Line style

input int InpWidth=1; // Line width

input bool InpBack=false; // Background object

input bool InpSelection=true; // Highlight to move

input bool InpRayRight=false; // Object's continuation

input bool InpHidden=true; // Hidden in the object| 1

input long InpZOrder=0; // Priority for mouse cfli

e aF

// |1 Create Fibonacci Retracement by the given coordinates

e aF

bool FiboLevelsCreate (const long chart ID=0, // chart's
const string name="FiboLevels", // object|r
const int sub_window=0, // subwindc
datetime timel=0, // first ppc
double pricel=0, // first ppc
datetime time2=0, // second ¢
double price2=0, // second| ¢
const color clr=clrRed, // object| c
const ENUM LINE STYLE style=STYLE SOLID, // object| 1l
const int width=1, // object| 1
const bool back=false, // in the| k
const bool selection=true, // highligl
const bool ray right=false, // object|'s
const bool hidden=true, // hidden| i
const long z order=0) // priorify

(
/ /===

set anchor points'

coordinates if they are not set

ChangeFiboLevelsEmptyPoints (timel,pricel, time2,price?2);

/ /===

reset the error wvalue

ResetlLastError () ;

//--- Create Fibonacci Retracement by the given coordinates

if (!ObjectCreate (chart ID,name,OBJ FIBO,sub window, timel,pricel,time2,p

{

}
/ /===

Print (

return (false) ;

set color

FUNCTION
": failed to create \"Fibonacci Retracement\"!

— "

Error code ’

ObjectSetInteger (chart ID,name, OBJPROP COLOR,clr);

//-=-

set line style

ObjectSetInteger (chart ID,name, OBJPROP STYLE,style);

//-=-

set line width

ObjectSetInteger (chart ID,name, OBJPROP WIDTH,width) ;



//--- display in the foreground (false) or background (true)
ObjectSetInteger (chart ID,name, OBJPROP BACK, back) ;

//—-—-- enable (true) or disable (false) the mode of highlighting the chanhne
//--—- when creating a graphical object using ObjectCreate function, the [k
//--- highlighted and moved by default. Inside this method, selection pafre
//—-—-- 1s true by default making it possible to highlight and move the ob[je

ObjectSetInteger (chart ID,name, OBJPROP SELECTABLE, selection);
ObjectSetInteger (chart ID,name, OBJPROP SELECTED, selection);

//—--- enable (true) or disable (false) the mode of continuation of the o]
ObjectSetInteger (chart ID,name, OBJPROP RAY RIGHT, ray right);

//--- hide (true) or display (false) graphical object name in the object| 1
ObjectSetInteger (chart ID,name, OBJPROP HIDDEN, hidden) ;

//-—-- set the priority for receiving the event of a mouse click in the che
ObjectSetInteger (chart ID,name, OBJPROP ZORDER, z order);

//--- successful execution
return (true) ;

[/ = e - +

//| Set number of levels and their parameters

e e +

bool FibolLevelsSet (int levels, // number of level| 1l
double &values|[], // values of level| ]
color &colors[], // color of level [li
ENUM LINE STYLE &styles|[], // style of level [i
int &swidths|[], // width of level |11
const long chart ID=0, // chart's ID
const string name="FiboLevels") // object name

{
//--- check array sizes

if (levels!=ArraySize(colors) levels!=ArraySize (styles) ||

|
levels!=ArraySize (widths) || levels!=ArraySize (widths))

{
Print (_ FUNCTION ,": array length does not correspond to the number

return (false) ;

}

//--- set the number of levels
ObjectSetInteger (chart ID,name, OBJPROP LEVELS, levels);
//—-—-- set the properties of levels in the loop

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

{

//-—-- level value

ObjectSetDouble (chart ID,name, OBJPROP LEVELVALUE,i,values([i]);
//-—-- level color
ObjectSetInteger (chart ID,name, OBJPROP LEVELCOLOR,1i,colors[i]);
//--- level style

ObjectSetInteger (chart ID,name, OBJPROP LEVELSTYLE,i,styles[i]);
//-—-— level width



ObjectSetInteger (chart ID,name, OBJPROP LEVELWIDTH,i,widths[i]);
//--- level description
ObjectSetString (chart ID,name, OBJPROP LEVELTEXT, i, DoubleToString (100
}
//--- successful execution
return (true) ;

J [ mmmmmemmmme === o=c==o=c=====—======= TF

//| Move Fibonacci Retracement anchor point

J [ mmmmmemmmme === o=c==o=c=====—======= TF

bool FiboLevelsPointChange (const long chart ID=0, // chart's ID
const string name="FiboLevels", // object name
const int point index=0, // anchor point
datetime time=0, // anchor point
double price=0) // anchor point

{
//--- 1f point position is not set, move it to the current bar having Bid

if(!'time)
time=TimeCurrent () ;

if (!price)
price=SymbolInfoDouble (Symbol (), SYMBOL BID);

//--- reset the error wvalue
ResetlLastError () ;
//--- move the anchor point

if (!ObjectMove (chart ID,name,point index,time,price))
{
Print (_FUNCTION ,

": failed to move the anchor point! Error code = ",GetlLastErrc
return (false) ;
}

//--- successful execution
return (true) ;

J [ mmmmmemmmme === o=c==o=c=====—======= TF
//| Delete Fibonacci Retracement
J [ mmmmmemmmme === o=c==o=c=====—======= TF
bool FiboLevelsDelete (const long chart ID=0, // chart's ID
const string name="FiboLevels") // object name

{
//—--- reset the error value

ResetlLastError () ;
//--- delete the object

if (!ObjectDelete (chart ID,name))
{
Print (_FUNCTION ,
": failed to delete \"Fibonacci Retracement\"! Error code = ",
return (false) ;



}

//—-—-- successful execution
return (true);

// |1 Check the values of Fibonacci Retracement anchor points and set |
//| default values for empty ones

void ChangeFiboLevelsEmptyPoints (datetime &timel,double &pricel,
datetime &time2,double &price?2)
{
//--— 1if the second point's time is not set, it will be on the current bar
if('time2)
time2=TimeCurrent () ;
//-—-- 1if the second point's price is not set, it will have Bid value
if (!price2)
price2=SymbolInfoDouble (Symbol (), SYMBOL BID) ;
//--— 1if the first point's time is not set, it is located 9 bars left fron
if('timel)
{
//--- array for receiving the open time of the last 10 bars
datetime temp[10];
CopyTime (Symbol () ,Period (), time2,10, temp) ;
//--— set the first point 9 bars left from the second one
timel=temp[0];
}
//--— 1if the first point's price is not set, move it 200 points below the
if (!pricel)
pricel=price2-200*SymbolInfoDouble (Symbol (), SYMBOL POINT) ;

e e e Lo L I +
//| Script program start function
e e e Lo L I +

void OnStart ()
{

//--- check correctness of the input parameters
if (InpDatel<0 || InpDatel>100 || InpPricel<0 || InpPricel>100 ||
InpDate2<0 || InpDate2>100 || InpPrice2<0 || InpPrice2>100)
{
Print ("Error! Incorrect values of input parameters!");
return;
}
//—-——- number of visible bars in the chart window
int bars=(int)ChartGetInteger (0, CHART VISIBLE BARS);
//--—- price array size

int accuracy=1000;
//--- arrays for storing the date and price values to be used



//-—-- for setting and changing the coordinates of Fibonacci Retracement far
datetime datel];
double pricel];
//--- memory allocation
ArrayResize (date, bars);
ArrayResize (price,accuracy);
//--- fill the array of dates
ResetlLastError () ;

if (CopyTime (Symbol (), Period(),0,bars,date)==-1)
{
Print ("Failed to copy time values! Error code = ",GetLastError()):
return;
}
//-—— fill the array of prices
//--- find the highest and lowest values of the chart

double max price=ChartGetDouble (0, CHART PRICE MAX);
double min price=ChartGetDouble (0, CHART PRICE MIN) ;
//-—-- define a change step of a price and fill the array
double step=(max price-min price) /accuracy;
for (int i=0;i<accuracy;it+)
price[i]=min price+i*step;
//--- define points for drawing Fibonacci Retracement
int dl=InpDatel* (bars-1)/100;
int d2=InpDate2* (bars-1)/100;
int pl=InpPricel* (accuracy-1)/100;
int p2=InpPrice2* (accuracy-1)/100;
//-—-—- create an object
if (!FiboLevelsCreate (0, InpName, 0,date[dl],pricel[pl],date[d2],price[p2],
InpStyle, InpWidth, InpBack, InpSelection, InpRayRight, InpHidden, InpZOrc
{
return;
}
//--- redraw the chart and wait for 1 second
ChartRedraw () ;
Sleep (1000) ;
//--- now, move the anchor points
//--- loop counter
int v_steps=accuracy*2/5;
//--- move the first anchor point
for (int 1=0;i<v_steps;i++)

{

//--—- use the following value
if (p1>1)

pl-=1;
//--- move the point

if (!FiboLevelsPointChange (0, InpName, 0,date[dl],pricelpl]))
return;



//—--- check if the script's operation has been forcefully disabled
if (IsStopped())
return;
//--- redraw the chart
ChartRedraw () ;
}

//--—- 1 second of delay
Sleep (1000) ;
//--- loop counter

v_steps=accuracy*4/5;
//--- move the second anchor point
for (int 1=0;i<v _steps;i++)

{

//--- use the following value
if (p2>1)
p2-=1;
//--- move the point
if (!FiboLevelsPointChange (0, InpName, 1l,date[d2],price[p2]))
return;
//—--- check if the script's operation has been forcefully disabled
if (IsStopped())
return;
//--- redraw the chart

ChartRedraw () ;
}

//--—- 1 second of delay
Sleep (1000) ;
//--- delete the object from the chart

FiboLevelsDelete (0, InpName) ;
ChartRedraw () ;
//--- 1 second of delay
Sleep (1000) ;
//===
}
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Note

For "Fibonacci Time Zones", it is possible to specify the number of line-
levels, their values and color.

Example

The following script creates and moves Fibonacci Time Zones on the chart.
Special functions have been developed to create and change graphical
object's properties. You can use these functions "as is" in your own
applications.

#property strict //--- description

#fproperty description "Script draws \"Fibonacci Time Zones\" graphical ob]

#property description "Anchor point coordinates are set in percentage of| t
#property description "the chart window."

//—--- display window of the input parameters during the script's launch
#property script show inputs

//—--- input parameters of the script

input string InpName="FiboTimes"; // Object name

input int InpDatel=10; // 1 st point's date, %
input int InpPricel=45; // 1 st point's price, [
input int InpDate2=20; // 2 nd point's date, %
input int InpPrice2=55; // 2 nd point's price, [

input color InpColor=clrRed; // Object color



input ENUM LINE STYLE InpStyle=STYLE DASHDOTDOT; // Line style

input int InpWidth=1; // Line width

input bool InpBack=false; // Background object

input bool InpSelection=true; // Highlight to move

input bool InpHidden=true; // Hidden in the object| 1

input long InpZOrder=0; // Priority for mouse c[li

J e === =c============================= +F

// | Create Fibonacci Time Zones by the given coordinates

[/ == - F

bool FiboTimesCreate (const long chart ID=0, // chart's| I
const string name="FiboTimes", // object mne
const int sub_window=0, // subwindpw
datetime timel=0, // first ploi
double pricel=0, // first ppi
datetime time2=0, // second ppc
double price2=0, // second ppc
const color clr=clrRed, // object [cc
const ENUM LINE STYLE style=STYLE SOLID, // object [li
const int width=1, // object |Li
const bool back=false, // in the pbs¢
const bool selection=true, // highlight
const bool hidden=true, // hidden |ir
const long z order=0) // priority

{
//—-—-- set anchor points' coordinates if they are not set

ChangeFiboTimesEmptyPoints (timel,pricel, time2,price?);
//--- reset the error value
ResetlLastError () ;
//--—- create Fibonacci Time Zones by the given coordinates
if (!ObjectCreate (chart ID,name,OBJ FIBOTIMES, sub window, timel,pricel, ti

{
Print (_ FUNCTION

LLIN

failed to create \"Fibonacci Time Zones\"! Error code = ", C
return (false) ;

}

//--- set color
ObjectSetInteger (chart ID,name, OBJPROP COLOR, clr);
//--- set line style
ObjectSetInteger (chart ID,name, OBJPROP STYLE, style);
//--- set line width
ObjectSetInteger (chart ID,name, OBJPROP WIDTH,width) ;
//--- display in the foreground (false) or background (true)
ObjectSetInteger (chart ID,name, OBJPROP BACK, back) ;
//—-—-- enable (true) or disable (false) the mode of highlighting the chanhne
//--- when creating a graphical object using ObjectCreate function, the [k
//--- highlighted and moved by default. Inside this method, selection palre

//-—-—- 1is true by default making it possible to highlight and move the ob[je



ObjectSetInteger (chart ID,name, OBJPROP SELECTABLE, selection);
ObjectSetInteger (chart ID,name, OBJPROP SELECTED,selection);

//--- hide (true) or display (false) graphical object name in the object| 1
ObjectSetInteger (chart ID,name, OBJPROP HIDDEN, hidden) ;
//—-—-- set the priority for receiving the event of a mouse click in the che

ObjectSetInteger (chart ID,name, OBJPROP ZORDER, z order);
//--- successful execution
return (true) ;

/- +

//| Set number of levels and their parameters

e +

bool FiboTimesLevelsSet (int levels, // number of llev
double &values|[], // values of llv
color &colors|[], // color of lee
ENUM LINE STYLE &styles|[], // style of leye
int swidths|[], // width of leye
const long chart ID=0, // chart's ID
const string name="FiboTimes") // object name

{
//--- check array sizes

if (levels!=ArraySize(colors) levels!=ArraySize (styles) ||

||
levels!=ArraySize (widths) ||

{
Print (_ FUNCTION ,": array length does not correspond to the number

levels!=ArraySize (widths))

return (false) ;

}

//--— set the number of levels
ObjectSetInteger (chart ID,name, OBJPROP LEVELS, levels);
//—-—-- set the properties of levels in the loop

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

{

//-—-- level value

ObjectSetDouble (chart ID,name, OBJPROP LEVELVALUE,i,values[i]);
//-—-- level color
ObjectSetInteger (chart ID,name, OBJPROP LEVELCOLOR, i,colors[i]);
//--- level style
ObjectSetInteger (chart ID,name, OBJPROP LEVELSTYLE, i, styles[i]);
//--- level width
ObjectSetInteger (chart ID,name, OBJPROP LEVELWIDTH, i,widths[i]);
//--- level description

ObjectSetString(chart ID,name, OBJPROP LEVELTEXT,i,DoubleToString(val
}

//--- successful execution
return (true) ;



// | Move Fibonacci Time Zones anchor point

[/ Iy

bool FiboTimesPointChange (const long chart ID=0, // chart's ID
const string name="FiboTimes", // object name
const int point index=0, // anchor point| i
datetime time=0, // anchor point| t
double price=0) // anchor point| g

{
//--- if point position is not set, move it to the current bar having Bid

1f(!'time)
time=TimeCurrent () ;
if (!price)
price=SymbolInfoDouble (Symbol (), SYMBOL BID);
//-—-- reset the error value
ResetlLastError () ;
//—--- move the anchor point
if (!ObjectMove (chart ID,name,point index,time,price))
{
Print (_ FUNCTION ,

w .

failed to move the anchor point! Error code = ",GetlLastErrc
return (false) ;
}
//--- successful execution
return (true) ;

[/ Iy
//| Delete Fibonacci Time Zones
[/ Iy
bool FiboTimesDelete (const long chart ID=0, // chart's ID
const string name="FiboTimes") // object name
{
//—-—-—- reset the error value

ResetlLastError () ;
//-—-- delete the object
if (!ObjectDelete (chart ID,name))
{
Print (_ FUNCTION ,
": failed to delete \"Fibonacci Time Zones\"! Error code = "|,C

return (false) ;

}

//--- successful execution
return (true) ;

// |1 Check the values of Fibonacci Time Zones and
//| set default values for empty ones



void ChangeFiboTimesEmptyPoints (datetime &timel,double &pricel,
datetime &time2,double &price?2)
{
//-—-- 1if the first point's time is not set, it will be on the current bajr
if('timel)
timel=TimeCurrent () ;
//--- 1if the first point's price is not set, it will have Bid value
if(!pricel)
pricel=SymbolInfoDouble (Symbol (), SYMBOL BID) ;
//--- 1f the second point's time is not set, it is located 2 bars left flrc
if('time2)
{
//--- array for receiving the open time of the last 3 bars
datetime temp[3];
CopyTime (Symbol () ,Period (), timel, 3, temp) ;
//--- set the first point 2 bars left from the second one
time2=temp[0];
}
//--- if the second point's price is not set, it is equal to the first ppi
if(!price?2)
price2=pricel;

J e mmmmemmme === o=c==o=co====—======= +
//| Script program start function
J e mmmmemmme === o=c==o=co====—======= +

void OnStart ()
{

//--—- check correctness of the input parameters
if (InpDatel<0 || InpDatel>100 || InpPricel<0 || InpPricel>100 ||
InpDate2<0 || InpDate2>100 || InpPrice2<0 || InpPrice2>100)
{
Print ("Error! Incorrect values of input parameters!");
return;
}
//=—-— number of visible bars in the chart window
int bars=(int)ChartGetInteger (0, CHART VISIBLE BARS);
//--- price array size
int accuracy=1000;
//--- arrays for storing the date and price values to be used
//--- for setting and changing the coordinates of Fibonacci Time Zones anc
datetime datel]:
double pricel];
//--— memory allocation

ArrayResize (date,bars) ;

ArrayResize (price, accuracy);
//--- fill the array of dates

ResetlLastError () ;



if (CopyTime (Symbol () ,Period(),0,bars,date)==-1)
{

Print ("Failed to copy time values! Error code = ",GetLastError());
return;
}

//-—-— fill the array of prices

//--— find the highest and lowest values of the chart

double max price=ChartGetDouble (0, CHART PRICE MAX) ;
double min price=ChartGetDouble (0, CHART PRICE MIN) ;
//--- define a change step of a price and fill the array
double step=(max price-min price) /accuracy;
for (int i=0;i<accuracy;i++)
price[i]=min price+i*step;
//--- define points for drawing Fibonacci Time Zones
int dl=InpDatel* (bars-1)/100;
int d2=InpDate2* (bars-1)/100;
int pl=InpPricel* (accuracy-1)/100;
int p2=InpPrice2* (accuracy-1)/100;
//-—-— create an object
if (!FiboTimesCreate (0, InpName, 0,date[dl],price[pl],date[d2],price([p2],

InpColor, InpStyle, InpWidth, InpBack, InpSelection, InpHidden, InpZOrder)

{

return;
}
//--- redraw the chart and wait for 1 second
ChartRedraw () ;
Sleep(1000) ;
//--- now, move the anchor points
//--- loop counter
int h steps=bars*2/5;
//--— move the second anchor point

for(int i=0;i<h steps;i++)

{

//—-- use the following value
if (d2<bars-1)
d2+=1;
//-—-- move the point
if (!FiboTimesPointChange (0, InpName, 1l,date[d2],price[p2]))
return;
//—-—— check if the script's operation has been forcefully disabled
if (IsStopped())
return;
//--- redraw the chart
ChartRedraw () ;

// 0.05 seconds of delay
Sleep (50);



//-—-- 1 second of delay
Sleep (1000);

//--- loop counter
h steps=bars*3/5;
//—--- move the first anchor point

for (int i=0;i<h steps;i++)

{

//-—-- use the following value
if (dl<bars-1)
dl+=1;
//-—-- move the point
if (!FiboTimesPointChange (0, InpName, 0,date[dl],pricelpl]))
return;
//—-——- check if the script's operation has been forcefully disabled
if (IsStopped())
return;
//--- redraw the chart

ChartRedraw () ;
// 0.05 seconds of delay

Sleep (50);
}
//-—-- 1 second of delay
Sleep (1000);
//--- delete the object from the chart

FiboTimesDelete (0, InpName) ;
ChartRedraw () ;
//--- 1 second of delay
Sleep (1000) ;
[/ ===
}
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Note

For "Fibonacci Fan", it is possible to specify the number of line-levels, their
values and color.

Example

The following script creates and moves Fibonacci Fan on the chart. Special
functions have been developed to create and change graphical object's
properties. You can use these functions "as is" in your own applications.

#property strict //--- description

#property description "Script draws \"Fibonacci Fan\" graphical object."
#property description "Anchor point coordinates are set in percentage of|"
fproperty description "the chart window size."

//—-—-- display window of the input parameters during the script's launch
#property script show inputs

//—--- input parameters of the script

input string InpName="FiboFan"; // Fan name

input int InpDatel=10; // 1 st point's date, %
input int InpPricel=25; // 1 st point's price, [5

input int InpDate2=30; // 2 nd point's date, %



input int InpPrice2=50; // 2 nd point's price, [

input color InpColor=clrRed; // Fan line color

input ENUM LINE STYLE InpStyle=STYLE DASHDOTDOT; // Line style

input int InpWidth=1; // Line width

input bool InpBack=false; // Background object

input bool InpSelection=true; // Highlight to move

input bool InpHidden=true; // Hidden in the object| 1

input long InpZOrder=0; // Priority for mouse cfli

[/ == - F

//| Create Fibonacci Fan by the given coordinates

J e === =c============================= +F

bool FiboFanCreate (const long chart ID=0, // chart's ID
const string name="FiboFan", // fan name
const int sub_window=0, // subwindow| i
datetime timel=0, // first point
double pricel=0, // first point
datetime time2=0, // second pofir
double price2=0, // second pofir
const color clr=clrRed, // fan line |cc
const ENUM LINE STYLE style=STYLE SOLID, // fan line st
const int width=1, // fan line Wwi
const bool back=false, // in the balck
const bool selection=true, // highlight| t
const bool hidden=true, // hidden in| t
const long z order=0) // priority [fc

{

//=== coordinates if they are not set
ChangeFiboFanEmptyPoints (timel,pricel, time2,price?) ;

/ /===

ResetlLastError () ;

set anchor points'
reset the error wvalue

//—--- create Fibonacci Fan by the given coordinates

if (!ObjectCreate (chart ID,name,OBJ FIBOFAN, sub window, timel,pricel, time

{
Print (_ FUNCTION

": failed to create \"Fibonacci Fan\"!

return (false) ;
}
//-—-- set color
ObjectSetInteger (chart ID,name, OBJPROP COLOR, clr);
//--- set line style
ObjectSetInteger (chart ID,name, OBJPROP STYLE, style);
//--- set line width
ObjectSetInteger (chart ID,name, OBJPROP WIDTH,width) ;
//--- display in the foreground (false) or background
ObjectSetInteger (chart ID,name, OBJPROP BACK, back) ;
J === (false)

(true)

enable (true) or disable

//--- when creating a graphical object using ObjectCreate function,

Error code =

",GetLastE

the mode of highlighting the fan |fc

the ok



//--- highlighted and moved by default. Inside this method, selection pafre

//—-—-- 1s true by default making it possible to highlight and move the ob[je
ObjectSetInteger (chart ID,name, OBJPROP SELECTABLE, selection);
ObjectSetInteger (chart ID,name, OBJPROP SELECTED,selection);

//--- hide (true) or display (false) graphical object name in the object| 1
ObjectSetInteger (chart ID,name, OBJPROP HIDDEN, hidden) ;
//—-—-- set the priority for receiving the event of a mouse click in the che

ObjectSetInteger (chart ID,name, OBJPROP ZORDER, z order);
//--—- successful execution
return (true) ;

e +

//| Set number of levels and their parameters

e +

bool FiboFanlevelsSet (int levels, // number of level| ]
double &values|[], // values of level]| 1
color &colors|[], // color of level |Li
ENUM LINE STYLE &styles[], // style of level [1i
int swidths|[], // width of level [1i
const long chart ID=0, // chart's ID
const string name="FiboFan") // fan name

{
//--- check array sizes

if (levels!=ArraySize(colors) levels!=ArraySize (styles) ||

||
levels!=ArraySize (widths) ||

{
Print (_ FUNCTION ,": array length does not correspond to the number

levels!=ArraySize (widths))

return (false) ;

}

//--— set the number of levels
ObjectSetInteger (chart ID,name, OBJPROP LEVELS, levels);
//-—-—- set the properties of levels in the loop

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

{

//-—-- level value

ObjectSetDouble (chart ID,name, OBJPROP LEVELVALUE,i,values[i]);
//-—-- level color
ObjectSetInteger (chart ID,name, OBJPROP LEVELCOLOR,1i,colors[i]);
//--- level style
ObjectSetInteger (chart ID,name, OBJPROP LEVELSTYLE,i,styles[i]);
//--- level width
ObjectSetInteger (chart ID,name, OBJPROP LEVELWIDTH,i,widths[i]);
//--- level description

ObjectSetString(chart ID,name, OBJPROP LEVELTEXT,i,DoubleToString (100
}

//--- successful execution
return (true) ;



[/ Iy
//| Move Fibonacci Fan anchor point
[/ Iy
bool FiboFanPointChange (const long chart ID=0, // chart's ID
const string name="FiboFan", // fan name
const int point index=0, // anchor point indgex
datetime time=0, // anchor point time
double price=0) // anchor point prife
{
//-—-- if point position is not set, move it to the current bar having Bid

1f(!'time)
time=TimeCurrent () ;
if (!price)
price=SymbolInfoDouble (Symbol (), SYMBOL BID);
//—-—-- reset the error value
ResetlLastError () ;
//--- move the anchor point
if (!ObjectMove (chart ID,name,point index,time,price))
{
Print (_ FUNCTION ,

w .

failed to move the anchor point! Error code
return (false) ;
}
//--- successful execution
return (true) ;

[/ -
//| Delete Fibo name
[/ -
bool FiboFanDelete (const long chart ID=0, // chart's ID
const string name="FiboFan") // fan name
{
//-—-—- reset the error value

ResetlLastError () ;
//--- delete the fan
if (!ObjectDelete (chart ID,name))
{
Print (_ FUNCTION ,
": failed to delete \"Fibonacci Fan\"! Error code

return (false) ;

}
//--- successful execution
return (true) ;

//| Check the values of Fibonacci Fan anchor points and set

",GetLastErrc

",GetLastE



// | default values for empty ones

void ChangeFiboFanEmptyPoints (datetime &timel,double &pricel,
datetime &time2,double &price?2)
{
//--- 1if the second point's time is not set, it will be on the current bar
if(!'time2)
time2=TimeCurrent () ;
//--- 1f the second point's price is not set, it will have Bid value
if(!price?2)
price2=SymbolInfoDouble (Symbol (), SYMBOL BID) ;
//-—-- 1if the first point's time is not set, it is located 9 bars left frion
if('timel)
{
//--- array for receiving the open time of the last 10 bars
datetime temp[10];
CopyTime (Symbol () ,Period(),time2,10, temp) ;
//--— set the first point 9 bars left from the second one
timel=temp[0];
}
//--- 1f the first point's price is not set, move it 200 points below the
if(!pricel)
pricel=price2-200*SymbolInfoDouble (Symbol (), SYMBOL POINT) ;

J e mmmmemmme === o=c==o=co====—======= +
//| Script program start function
J e mmmmemmme === o=c==o=co====—======= +

void OnStart ()
{

//--- check correctness of the input parameters
if (InpDatel<0 || InpDatel>100 || InpPricel<0 || InpPricel>100 ||
InpDate2<0 || InpDate2>100 || InpPrice2<0 || InpPrice2>100)
{
Print ("Error! Incorrect values of input parameters!");
return;
}
//=—-— number of visible bars in the chart window
int bars=(int)ChartGetInteger (0, CHART VISIBLE BARS);
//--- price array size
int accuracy=1000;
//--- arrays for storing the date and price values to be used
//--- for setting and changing the coordinates of Fibonacci Fan anchor ploi

datetime datel]:
double pricel];

//-—-—- memory allocation
ArrayResize (date,bars) ;
ArrayResize (price, accuracy) ;



//-—-- fill the array of dates
ResetLastError () ;

if (CopyTime (Symbol () ,Period(),0,bars,date)==-1)
{
Print ("Failed to copy time values! Error code = ",GetLastError());
return;
}
//-—-— fill the array of prices
//--— find the highest and lowest values of the chart

double max price=ChartGetDouble (0, CHART PRICE MAX) ;
double min price=ChartGetDouble (0, CHART PRICE MIN) ;
//--- define a change step of a price and fill the array
double step=(max price-min price)/accuracy;
for (int i=0;i<accuracy;i++)
price[i]=min price+i*step;
//--- define points for drawing Fibonacci Fan
int dl=InpDatel* (bars-1)/100;
int d2=InpDate2* (bars-1)/100;
int pl=InpPricel* (accuracy-1)/100;
int p2=InpPrice2* (accuracy-1)/100;
//--—- create an object
if (!FiboFanCreate (0, InpName, 0,date[dl],price([pl],date[d2],price([p2],
InpColor, InpStyle, InpWidth, InpBack, InpSelection, InpHidden, InpZOrder)
{

return;
}
//--- redraw the chart and wait for 1 second
ChartRedraw () ;
Sleep (1000) ;
//--- now, move the fan's anchor points
//--- loop counter

int v_steps=accuracy/2;
//-—-- move the first anchor point
for (int 1=0;i<v_steps;i++)
{
//-—-- use the following value
if (pl<accuracy-1)
pl+=1;
//—-—-- move the point
if (!FiboFanPointChange (0, InpName, 0,date[dl],price[pl]))
return;
//—-—— check if the script's operation has been forcefully disabled
if (IsStopped())
return;
//--- redraw the chart
ChartRedraw () ;



//-—-- 1 second of delay
Sleep (1000);

//--- loop counter
int h steps=bars/4;

//-—-- move the second anchor point
for (int i1=0;i<h steps;i++)

{

//-—-- use the following value
if (d2<bars-1)
d2+=1;
//-—-- move the point
if (!FiboFanPointChange (0, InpName, 1,date[d2],price[p2]))
return;
//—-——- check if the script's operation has been forcefully disabled
if (IsStopped())
return;
//--- redraw the chart

ChartRedraw () ;
// 0.05 seconds of delay

Sleep (50);
}
//-—-- 1 second of delay
Sleep (1000);
//--- delete the object from the chart

FiboFanDelete (0, InpName) ;
ChartRedraw () ;

//--- 1 second of delay
Sleep (1000) ;

[/ ===
}
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Note

For "Fibonacci Arcs”, it is possible to specify the display mode of the entire
ellipse. Curvature radius can be specified by changing the scale and
coordinates of the anchor points.

You can also specify the number of line-levels, their values and color.

Example

The following script creates and moves Fibonacci Arcs on the chart. Special
functions have been developed to create and change graphical object's
properties. You can use these functions "as is" in your own applications.

#property strict //--- description

#property description "Script draws \"Fibonacci Arcs\" graphical object."
#property description "Anchor point coordinates are set in percentage of|"
#property description "the chart window size."

//—-—-- display window of the input parameters during the script's launch
#property script show inputs

//—--- input parameters of the script

input string InpName="FiboArc"; // Object name

input int InpDatel=25; // 1 st point's date, %



input int InpPricel=25; // 1 st point's price, [

input int InpDate2=35; // 2 nd point's date, %

input int InpPrice2=55; // 2 nd point's price, [

input double InpScale=3.0; // Scale

input bool InpFullEllipse=true; // Shape of the arcs

input color InpColor=clrRed; // Line color

input ENUM LINE STYLE InpStyle=STYLE DASHDOTDOT; // Line style

input int InpWidth=1; // Line width

input bool InpBack=false; // Background object

input bool InpSelection=true; // Highlight to move

input bool InpHidden=true; // Hidden in the object| 1

input long InpZOrder=0; // Priority for mouse cfli

e aF

//| Create Fibonacci Arcs by the given coordinates

e aF

bool FiboArcCreate (const long chart ID=0, // chart's [ILC
const string name="FiboArc", // object njan
const int sub_window=0, // subwindow
datetime timel=0, // first polir
double pricel=0, // first polir
datetime time2=0, // second poi
double price2=0, // second poi
const double scale=1.0, // scale
const bool full ellipse=false, // shape of| t
const color clr=clrRed, // line colozr
const ENUM LINE STYLE style=STYLE SOLID, // line style
const int width=1, // line widitt
const bool back=false, // in the blac
const bool selection=true, // highlight
const bool hidden=true, // hidden in
const long z order=0) // priority| f

{
//—-—-- set anchor points' coordinates if they are not set

ChangeFiboArcEmptyPoints (timel,pricel, time2,price?) ;
//--- reset the error value
ResetlLastError () ;
//—--- create Fibonacci Arcs by the given coordinates
if (!ObjectCreate (chart ID,name,OBJ FIBOARC, sub window, timel,pricel, time
{
Print ( FUNCTION ,
": failed to create \"Fibonacci Arcs\"! Error code = ",Getlalst

return (false) ;

}

//-—-- set the scale
ObjectSetDouble (chart ID,name, OBJPROP SCALE, scale);
//—-—-- set display of the arcs as a full ellipse (true) or a half of it (|fe

ObjectSetInteger (chart ID,name, OBJPROP ELLIPSE, full ellipse);



//--— set color
ObjectSetInteger (chart ID,name, OBJPROP COLOR, clr);

//--- set line style
ObjectSetInteger (chart ID,name, OBJPROP STYLE, style);
//--- set line width
ObjectSetInteger (chart ID,name, OBJPROP WIDTH,width) ;
//--- display in the foreground (false) or background (true)
ObjectSetInteger (chart ID,name, OBJPROP BACK, back) ;
//—-—-- enable (true) or disable (false) the mode of highlighting the arcs| f
//--—- when creating a graphical object using ObjectCreate function, the [k
//--- highlighted and moved by default. Inside this method, selection pafre
//—-—-- 1s true by default making it possible to highlight and move the ob[je

ObjectSetInteger (chart ID,name, OBJPROP SELECTABLE, selection);
ObjectSetInteger (chart ID,name, OBJPROP SELECTED, selection);

//--- hide (true) or display (false) graphical object name in the object| 1
ObjectSetInteger (chart ID,name, OBJPROP HIDDEN, hidden) ;
//-—-- set the priority for receiving the event of a mouse click in the che

ObjectSetInteger (chart ID,name, OBJPROP ZORDER, z order);
//--- successful execution
return (true) ;

e e +

//| Set number of levels and their parameters

[/ = e - +

bool FiboArclLevelsSet (int levels, // number of level| ]
double &values|[], // values of level| 1l
color &colors|[], // color of level [1i
ENUM LINE STYLE &styles|[], // style of level [1i
int &swidths|[], // width of level |11
const long chart ID=0, // chart's ID
const string name="FiboArc") // object name

{

//--- check array sizes

if (levels!=ArraySize(colors) levels!=ArraySize (styles) ||

| |
levels!=ArraySize (widths) ||

{
Print (_ FUNCTION ,": array length does not correspond to the number

levels!=ArraySize (widths))

return (false) ;

}

//--- set the number of levels
ObjectSetInteger (chart ID,name, OBJPROP LEVELS, levels);
//—-—-- set the properties of levels in the loop

for (int i=0;i<levels;i++)
{
//-—-- level value
ObjectSetDouble (chart ID,name, OBJPROP LEVELVALUE,i,values([i]);
//-—-- level color



ObjectSetInteger (chart ID,name, OBJPROP LEVELCOLOR,i,colors[i]);

//--- level style
ObjectSetInteger (chart ID,name, OBJPROP LEVELSTYLE,i,styles[i]);
//-—-— level width
ObjectSetInteger (chart ID,name, OBJPROP LEVELWIDTH, i,widths[i]);
//--- level description

ObjectSetString (chart ID,name, OBJPROP LEVELTEXT, i, DoubleToString (100
}

//--- successful execution
return (true) ;

J [ mmmmmemmmme === o=c==o=c=====—======= TF
// | Move Fibonacci Arcs anchor point
J [ mmmmmemmmme === o=c==o=c=====—======= TF
bool FiboArcPointChange (const long chart ID=0, // chart's ID
const string name="FiboArc", // object name
const int point index=0, // anchor point index
datetime time=0, // anchor point time
double price=0) // anchor point prifce
{
//--- if point position is not set, move it to the current bar having Bid

if(!time)
time=TimeCurrent () ;
if (!price)
price=SymbolInfoDouble (Symbol (), SYMBOL BID);
//—-—-- reset the error value
ResetlLastError () ;
//--- move the anchor point
if (!ObjectMove (chart ID,name,point index,time,price))
{
Print (_ FUNCTION |,

": failed to move the anchor point! Error code = ",GetLastErirc
return (false) ;
}

//--- successful execution
return (true) ;

J [ mmmmmemmmme === o=c==o=c=====—======= TF
//| Delete Fibonacci Arcs
J [ mmmmmemmmme === o=c==o=c=====—======= TF
bool FiboArcDelete (const long chart ID=0, // chart's ID
const string name="FiboArc") // object name
{
//--—- reset the error value

ResetlLastError () ;
//--- delete the object
if (!ObjectDelete (chart ID,name))



{
Print (_ FUNCTION ,
": failed to delete \"Fibonacci Arcs\"! Error code = ",GetLalst
return (false);
}
//—-—-- successful execution
return (true);

// |1 Check the values of Fibonacci Arcs anchor points and set default |
//| values for empty ones

void ChangeFiboArcEmptyPoints (datetime &timel,double &pricel,
datetime &time2,double &price2)
{
//--- 1if the second point's time is not set, it will be on the current bar
if('time2)
time2=TimeCurrent () ;
//--- 1if the second point's price is not set, it will have Bid value
if (!price2)
price2=SymbolInfoDouble (Symbol (), SYMBOL BID) ;
//--— 1if the first point's time is not set, it is located 9 bars left fron
if('timel)
{
//--- array for receiving the open time of the last 10 bars
datetime temp[10];
CopyTime (Symbol () ,Period(),time2,10, temp) ;
//--— set the first point 9 bars left from the second one
timel=temp[0];
}
//--— 1if the first point's price is not set, move it 300 points below thge
if (!pricel)
pricel=price2-300*SymbolInfoDouble (Symbol (), SYMBOL POINT) ;

e e e Lo L I +
//| Script program start function
e e e Lo L I +

void OnStart ()
{

//--- check correctness of the input parameters
if (InpDatel<0 || InpDatel>100 || InpPricel<0 || InpPricel>100 ||
InpDate2<0 || InpDate2>100 || InpPrice2<0 || InpPrice2>100)
{
Print ("Error! Incorrect values of input parameters!");
return;

}

//—-—— number of visible bars i1n the chart window



int bars=(int)ChartGetInteger (0, CHART VISIBLE BARS) ;

//--—- price array size
int accuracy=1000;

//--- arrays for storing the date and price values to be used

//-—-—- for setting and changing the coordinates of Fibonacci Arcs anchor pc
datetime datel];
double pricel];

//—--- memory allocation

ArrayResize (date, bars);

ArrayResize (price,accuracy);
//--- fill the array of dates

ResetlLastError () ;

if (CopyTime (Symbol (), Period(),0,bars,date)==-1)
{
Print ("Failed to copy time values! Error code = ",GetLastError()):
return;
}
//-—-— fill the array of prices
//--- find the highest and lowest values of the chart

double max price=ChartGetDouble (0, CHART PRICE MAX);
double min price=ChartGetDouble (0, CHART PRICE MIN) ;
//-—-- define a change step of a price and fill the array
double step=(max price-min price) /accuracy;
for (int i=0;i<accuracy;it+)
price[i]=min price+i*step;
//--- define points for drawing Fibonacci Arcs
int dl=InpDatel* (bars-1)/100;
int d2=InpDate2* (bars-1)/100;
int pl=InpPricel* (accuracy-1)/100;
int p2=InpPrice2* (accuracy-1)/100;
//-—-—- create an object
if (!FiboArcCreate (0, InpName, 0,date[dl],price[pl],date[d2],price[p2], Ing
InpFullEllipse, InpColor, InpStyle, InpWidth, InpBack, InpSelection, InpHi
{
return;
}
//—--- redraw the chart and wait for 1 second
ChartRedraw () ;
Sleep (1000) ;
//—--- now, move the anchor points
//--- loop counter
int v_steps=accuracy/5;
//--- move the first anchor point
for (int 1=0;1i<v_steps;i++)
{
//--- use the following value
if (pl<accuracy-1)



pl+=1;

//--- move the point
if (!FiboArcPointChange (0, InpName, 0,date[dl],price[pl]))
return;
//—--- check if the script's operation has been forcefully disabled
if (IsStopped())
return;
//--- redraw the chart

ChartRedraw () ;
}
//--—- 1 second of delay
Sleep (1000) ;
//--- loop counter
int h steps=bars/5;
//-—-- move the second anchor point
for (int 1=0;i<h steps;i++)
{

//--- use the following value
if (d2<bars-1)
d2+=1;
//--- move the point
if (!FiboArcPointChange (0, InpName, 1,date[d2],price[p2]))
return;
//—--- check if the script's operation has been forcefully disabled
if (IsStopped())
return;
//--- redraw the chart

ChartRedraw () ;
// 0.05 seconds of delay

Sleep (50);
}
//--—- 1 second of delay
Sleep (1000) ;
//--- delete the object from the chart

FiboArcDelete (0, InpName) ;
ChartRedraw () ;

//--- 1 second of delay
Sleep (1000) ;

/ /===
}
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Note

For Fibonacci Channel, it is possible to specify the mode of continuation of
its display to the chart (OBJPROP_RAY property).

You can also specify the number of line-levels, their values and color.

Example

The following script creates and moves Fibonacci Channel on the chart.
Special functions have been developed to create and change graphical
object's properties. You can use these functions "as is" in your own
applications.

#property strict //--- description

#property description "Script draws \"Fibonacci Channel\" graphical object
#property description "Anchor point coordinates are set in percentage of|"
#fproperty description "the chart window size."

//—-—-- display window of the input parameters during the script's launch
#property script show inputs

//—--- input parameters of the script

input string InpName="FiboChannel"; // Channel name

input int InpDatel=20; // 1 st point's date, %



input int InpPricel=10; // 1 st point's price, [
input int InpDate2=60; // 2 nd point's date, %
input int InpPrice2=30; // 2 nd point's price, [
input int InpDate3=20; // 3 rd point's date, %
input int InpPrice3=25; // 3 rd point's price, [
input color InpColor=clrRed; // Channel color
input ENUM LINE STYLE InpStyle=STYLE DASHDOTDOT; // Style of channel lines
input int InpWidth=1; // Width of channel linges
input bool InpBack=false; // Background channel
input bool InpSelection=true; // Highlight to move
input bool InpRay=false; // Channel's continuatilor
input bool InpHidden=true; // Hidden in the object| 1
input long InpZOrder=0; // Priority for mouse cfli
[/ = e - +
//| Create Fibonacci Channel by the given coordinates
e aF
bool FiboChannelCreate (const long chart ID=0, // charlt'
const string name="FiboChannel", // chanhne
const int sub_window=0, // subwir
datetime timel=0, // first
double pricel=0, // firsft
datetime time2=0, // seconc
double price2=0, // seconc
datetime time3=0, // third
double price3=0, // third
const color clr=clrRed, // channe

(
/ /===

set anchor points'

const ENUM LINE STYLE style=STYLE SOLID, // style

const int width=1, // width
const bool back=false, // 1in the
const bool selection=true, // high[li
const bool ray=false, // chanhe
const bool hidden=true, // hidder
const long z order=0) // priofri

coordinates if they are not set

ChangeFiboChannelEmptyPoints (timel,pricel, time2,price2,time3,price3);

/ /===

ResetlLastError () ;
//--- create a channel by the given coordinates

reset the error wvalue

if (!ObjectCreate (chart ID,name,OBJ FIBOCHANNEL, sub window, timel,pricel,

{

Print (

return (false) ;

}

//--- set channel color

FUNCTION |,
": failed to create \"Fibonacci Channel\"! Error code =

", Getl

ObjectSetInteger (chart ID,name, OBJPROP COLOR,clr);



//--- set style of the channel lines
ObjectSetInteger (chart ID,name, OBJPROP STYLE, style);

//--- set width of the channel lines
ObjectSetInteger (chart ID,name, OBJPROP WIDTH,width) ;

//--- display in the foreground (false) or background (true)
ObjectSetInteger (chart ID,name, OBJPROP BACK, back) ;

//—-—-- enable (true) or disable (false) the mode of highlighting the chanhne

//--—- when creating a graphical object using ObjectCreate function, the [k

//--- highlighted and moved by default. Inside this method, selection pafre

//—-—-- 1s true by default making it possible to highlight and move the ob[je

ObjectSetInteger (chart ID,name, OBJPROP SELECTABLE, selection);
ObjectSetInteger (chart ID,name, OBJPROP SELECTED, selection);

//-—— enable (true) or disable (false) the mode of continuation of the che
ObjectSetInteger (chart ID,name, OBJPROP RAY, ray):;

//--- hide (true) or display (false) graphical object name in the object| 1
ObjectSetInteger (chart ID,name, OBJPROP HIDDEN, hidden) ;

//-—-- set the priority for receiving the event of a mouse click in the che
ObjectSetInteger (chart ID,name, OBJPROP ZORDER, z order);

//--- successful execution
return (true) ;

[/ = e - +

//| Set number of levels and their parameters

[/ = e - +

bool FiboChannellevelsSet (int levels, // number of
double &values|[], // values f
color &colors|], // color olf
ENUM LINE STYLE &styles|[], // style of
int &swidths|[], // width olf
const long chart ID=0, // chart's| I
const string name="FiboChannel") // object ne

{
//—--- check array sizes

if (levels!=ArraySize(colors) levels!=ArraySize (styles) ||

| |
levels!=ArraySize (widths) ||

{
Print (_ FUNCTION ,": array length does not correspond to the number

levels!=ArraySize (widths))

return (false) ;

}

//--- set the number of levels
ObjectSetInteger (chart ID,name, OBJPROP LEVELS, levels);
//—-—-- set the properties of levels in the loop

for (int i=0;i<levels;i++)
{
//-—-- level value
ObjectSetDouble (chart ID,name, OBJPROP LEVELVALUE,i,values([i]);
//-—-- level color



ObjectSetInteger (chart ID,name, OBJPROP LEVELCOLOR,i,colors[i]);

//--- level style
ObjectSetInteger (chart ID,name, OBJPROP LEVELSTYLE,i,styles[i]);
//-—-— level width
ObjectSetInteger (chart ID,name, OBJPROP LEVELWIDTH, i,widths[i]);
//--- level description

ObjectSetString (chart ID,name, OBJPROP LEVELTEXT, i, DoubleToString (100
}

//--- successful execution
return (true) ;

J [ mmmmmemmmme === o=c==o=c=====—======= TF

// | Move Fibonacci Channel anchor point

J [ mmmmmemmmme === o=c==o=c=====—======= TF

bool FiboChannelPointChange (const long chart ID=0, // chart's [LC
const string name="FiboChannel", // channel nec
const int point index=0, // anchor ppi
datetime time=0, // anchor ploi
double price=0) // anchor poi

{
//--- if point position is not set, move it to the current bar having Bid

if(!'time)
time=TimeCurrent () ;
if (!price)
price=SymbolInfoDouble (Symbol (), SYMBOL BID);
//—-—-- reset the error value
ResetlLastError () ;
//--- move the anchor point
if (!ObjectMove (chart ID,name,point index,time,price))
{
Print (_ FUNCTION |,

": failed to move the anchor point! Error code = ",GetLastErirc
return (false) ;
}

//--- successful execution
return (true) ;

J [ mmmmmemmmme === o=c==o=c=====—======= TF
//| Delete the channel

J [ mmmmmemmmme === o=c==o=c=====—======= TF
bool FiboChannelDelete (const long chart ID=0, // chart's ID

const string name="FiboChannel") // channel name
{
//—-—-—- reset the error value
ResetlLastError () ;
//—--- delete the channel
if (!ObjectDelete (chart ID,name))



{
Print (__ FUNCTION ,
": failed to delete \"Fibonacci Channel\"! Error code = ", Geltl
return (false);
}
//—-—-- successful execution
return (true);

// |1 Check the values of Fibonacci Channel anchor points and set |
//| default values for empty ones

void ChangeFiboChannelEmptyPoints (datetime &timel, double &pricel,datetime
double &price2,datetime &time3,double &
{
//--— 1if the second (right) point's time is not set, it will be on the cur
if('time2)
time2=TimeCurrent () ;
//--- 1if the second point's price is not set, it will have Bid value
if (!price2)
price2=SymbolInfoDouble (Symbol (), SYMBOL BID) ;
//--— 1if the first (left) point's time is not set, it is located 9 bars [le
if('timel)
{
//--- array for receiving the open time of the last 10 bars
datetime temp[10];
CopyTime (Symbol () ,Period(),time2,10, temp) ;
//--— set the first point 9 bars left from the second one
timel=temp[0];
}
//--— 1if the first point's price is not set, move it 300 points higher the
if (!pricel)
pricel=price2+300*SymbolInfoDouble (Symbol (), SYMBOL POINT) ;
//--— 1if the third point's time is not set, it coincides with the first ppc
1f(!'time3)
time3=timel;
//--— 1if the third point's price is not set, it is equal to the second ppi
if (!price3)
price3=price2;

e e e Lo L I +
//| Script program start function
e e e Lo L I +

void OnStart ()
{

//--- check correctness of the input parameters
if (InpDatel<0 || InpDatel>100 || InpPricel<0 || InpPricel>100 ||



InpDate2<0 || InpDate2>100 || InpPrice2<0 || InpPrice2>100 | |
InpDate3<0 || InpDate3>100 || InpPrice3<0 || InpPrice3>100)
{
Print ("Error! Incorrect values of input parameters!");
return;
}
//-—- number of visible bars in the chart window
int bars=(int)ChartGetInteger (0, CHART VISIBLE BARS) ;
//-—-—- price array size
int accuracy=1000;
//--- arrays for storing the date and price values to be used
//-—-—- for setting and changing channel anchor points' coordinates
datetime datel];
double pricel];
//—--- memory allocation
ArrayResize (date,bars);
ArrayResize (price,accuracy);
//--- fill the array of dates
ResetlLastError () ;
if (CopyTime (Symbol (), Period(),0,bars,date)==-1)
{
Print ("Failed to copy time values! Error code = ",GetLastError()):
return;
}
//-—— fill the array of prices
//--- find the highest and lowest values of the chart

double max price=ChartGetDouble (0, CHART PRICE MAX);
double min price=ChartGetDouble (0, CHART PRICE MIN) ;
//-—-- define a change step of a price and fill the array
double step=(max price-min price) /accuracy;
for (int i=0;i<accuracy;it+)
price[i]=min price+i*step;
//--- define points for drawing the channel
int dl=InpDatel* (bars-1)/100;
int d2=InpDate2* (bars-1)/100;
int d3=InpDate3* (bars-1)/100;
int pl=InpPricel* (accuracy-1)/100;
int p2=InpPrice2* (accuracy-1)/100;
int p3=InpPrice3* (accuracy-1)/100;
//-—-- create Fibonacci Channel
if (!FiboChannelCreate (0, InpName, 0,date[dl],price[pl],date[d2],price[p2]
InpColor, InpStyle, InpWidth, InpBack, InpSelection, InpRay, InpHidden, Ing
{
return;
}

//—-—— redraw the chart and wait for 1 second
ChartRedraw () ;



Sleep (1000) ;
//--- now, move the channel's anchor points
//--- loop counter

int h steps=bars/10;
//--- move the first anchor point

for (int 1=0;i<h steps;i++)

{

//--- use the following value
if(dl>1)
dl-=1;
//--- move the point
if (!FiboChannelPointChange (0, InpName, 0,date[dl],price([pl]))
return;
//—--- check if the script's operation has been forcefully disabled
if (IsStopped())
return;
//--- redraw the chart

ChartRedraw () ;
// 0.05 seconds of delay

Sleep (50);
}
//--—- 1 second of delay
Sleep (1000) ;
//--- loop counter

int v_steps=accuracy/10;
//--- move the second anchor point
for (int 1=0;i<v _ steps;i++)

{

//--- use the following value
if (p2>1)
p2-=1;
//--- move the point
if (!FiboChannelPointChange (0, InpName, 1,date[d2],price[p2]))
return;
//—--- check if the script's operation has been forcefully disabled
if (IsStopped())
return;
//--- redraw the chart

ChartRedraw () ;
}
//--- 1 second of delay
Sleep (1000) ;
//--- loop counter
v_steps=accuracy/15;
//--- move the third anchor point
for (int 1=0;i<v _steps;i++)

{



//--- use the following value
if (p3<accuracy-1)
p3+=1;
//--- move the point
if (!FiboChannelPointChange (0, InpName, 2,date[d3],price[p3]))
return;
//—--- check if the script's operation has been forcefully disabled
if (IsStopped())
return;
//--- redraw the chart
ChartRedraw () ;
}

//--- 1 second of delay
Sleep(1000) ;
//-—-- delete the channel from the chart

FiboChannelDelete (0, InpName) ;
ChartRedraw () ;

//--- 1 second of delay
Sleep(1000) ;

[ /===
}
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Note

For "Fibonacci Expansion”, it is possible to specify the mode of continuation
of its display to the right (OBJPROP_RAY_RIGHT property).

You can also specify the number of line-levels, their values and color.

Example

The following script creates and moves Fibonacci Expansion on the chart.
Special functions have been developed to create and change graphical
object's properties. You can use these functions "as is" in your own
applications.

#property strict //--- description

#fproperty description "Script draws \"Fibonacci Expansion\"graphical objec
#property description "Anchor point coordinates are set in percentage of|"
#property description "the chart window size."

//—-—-- display window of the input parameters during the script's launch
#property script show inputs

//—--- input parameters of the script

input string InpName="FiboExpansion"; // Object name

input int InpDatel=10; // 1 st point's date, %



input int InpPricel=55; // 1 st point's price, [
input int InpDate2=30; // 2 nd point's date, %
input int InpPrice2=10; // 2 nd point's price, [
input int InpDate3=80; // 3 rd point's date, %
input int InpPrice3=75; // 3 rd point's price, [
input color InpColor=clrRed; // Object color

input ENUM LINE STYLE InpStyle=STYLE DASHDOTDOT; // Style of lines

input int InpWidth=1; // Width of the lines
input bool InpBack=false; // Background object
input bool InpSelection=true; // Highlight to move
input bool InpRayRight=false; // Object's continuation
input bool InpHidden=true; // Hidden in the object| 1
input long InpZOrder=0; // Priority for mouse cfli
e aF

//| Create Fibonacci Extension by the given coordinates
e aF
bool FiboExpansionCreate (const long chart ID=0, // ct

const string name="FiboExpansion", // |ct

const int sub window=0, // st
datetime timel=0, // Ifi
double pricel=0, // |Ei
datetime time2=0, // |se
double price2=0, // |se
datetime time3=0, // Itk
double price3=0, // tr
const color clr=clrRed, // ok
const ENUM LINE STYLE style=STYLE SOLID, // st
const int width=1, // wi
const bool back=false, // Ar
const bool selection=true, // hi
const bool ray right=false, // pk
const bool hidden=true, // hi
const long z order=0) // pr
{
//—-—-- set anchor points' coordinates if they are not set

ChangeFiboExpansionEmptyPoints (timel,pricel, time2,price2,time3,price3);
//--- reset the error value
ResetLastError () ;
//-—-- Create Fibonacci Extension by the given coordinates
if (!ObjectCreate (chart ID,name,OBJ EXPANSION, sub window, timel,pricel, ti
{
Print ( FUNCTION ,

": failed to create \"Fibonacci Extension\"! Error code = ", Ge

return (false);
}
//--- set the object's color
ObjectSetInteger (chart ID,name, OBJPROP COLOR,clr);



//-—- set the line style
ObjectSetInteger (chart ID,name, OBJPROP STYLE, style);

//--- set width of the lines
ObjectSetInteger (chart ID,name, OBJPROP WIDTH,width) ;

//--- display in the foreground (false) or background (true)
ObjectSetInteger (chart ID,name, OBJPROP BACK, back) ;

//—-—-- enable (true) or disable (false) the mode of highlighting the chanhne

//--—- when creating a graphical object using ObjectCreate function, the [k

//--- highlighted and moved by default. Inside this method, selection pafre

//—-—-- 1s true by default making it possible to highlight and move the ob[je

ObjectSetInteger (chart ID,name, OBJPROP SELECTABLE, selection);
ObjectSetInteger (chart ID,name, OBJPROP SELECTED, selection);

//—--- enable (true) or disable (false) the mode of continuation of the o]
ObjectSetInteger (chart ID,name, OBJPROP RAY RIGHT, ray right);

//--- hide (true) or display (false) graphical object name in the object| 1
ObjectSetInteger (chart ID,name, OBJPROP HIDDEN, hidden) ;

//-—-- set the priority for receiving the event of a mouse click in the che
ObjectSetInteger (chart ID,name, OBJPROP ZORDER, z order);

//--- successful execution
return (true) ;

[/ = e - +

//| Set number of levels and their parameters

[/ = e - +

bool FiboExpansionLevelsSet (int levels, // numbe
double &values|[], // value
color &colors|], // colr
ENUM LINE STYLE &styles[], // style
int &swidths|[], // widttl
const long chart ID=0, // chaft
const string name="FiboExpansion") // obijlec

{
//—--- check array sizes

if (levels!=ArraySize(colors) levels!=ArraySize (styles) ||

| |
levels!=ArraySize (widths) ||

{
Print (_ FUNCTION ,": array length does not correspond to the number

levels!=ArraySize (widths))

return (false) ;

}

//--- set the number of levels
ObjectSetInteger (chart ID,name, OBJPROP LEVELS, levels);
//—-—-- set the properties of levels in the loop

for (int i=0;i<levels;i++)
{
//-—-- level value
ObjectSetDouble (chart ID,name, OBJPROP LEVELVALUE,i,values([i]);
//-—-- level color



ObjectSetInteger (chart ID,name, OBJPROP LEVELCOLOR,i,colors[i]);

//--- level style
ObjectSetInteger (chart ID,name, OBJPROP LEVELSTYLE,i,styles[i]);
//-—-— level width
ObjectSetInteger (chart ID,name, OBJPROP LEVELWIDTH, i,widths[i]);
//--- level description

ObjectSetString (chart ID,name, OBJPROP LEVELTEXT,i,"FE "+DoubleToStri
}

//--- successful execution
return (true) ;

J [ mmmmmemmmme === o=c==o=c=====—======= TF

// | Move Fibonacci Expansion anchor point

J [ mmmmmemmmme === o=c==o=c=====—======= TF

bool FiboExpansionPointChange (const long chart ID=0, // chart'
const string name="FiboExpansion", // objelct
const int point index=0, // anchpr
datetime time=0, // anchpr
double price=0) // anchor

{
//--- if point position is not set, move it to the current bar having Bid

if(!time)
time=TimeCurrent () ;
if (!price)
price=SymbolInfoDouble (Symbol (), SYMBOL BID);
//—-—-- reset the error value
ResetlLastError () ;
//--- move the anchor point
if (!ObjectMove (chart ID,name,point index,time,price))
{
Print (_ FUNCTION |,

": failed to move the anchor point! Error code = ",GetlLastErrc
return (false) ;
}

//--- successful execution
return (true) ;

J [ mmmmmemmmme === o=c==o=c=====—======= TF
//| Delete Fibonacci Expansion
J [ mmmmmemmmme === o=c==o=c=====—======= TF
bool FiboExpansionDelete (const long chart ID=0, // chart's ID
const string name="FiboExpansion") // object name
{
//--—- reset the error value

ResetlLastError () ;
//--- delete the object
if (!ObjectDelete (chart ID,name))



{
Print (__ FUNCTION ,
": failed to delete \"Fibonacci Expansion\"! Error code = ",Ge
return (false);
}
//—-—-- successful execution
return (true);

// | Check the values of Fibonacci Expansion anchor points and set |
//| default values for empty ones

void ChangeFiboExpansionEmptyPoints (datetime &timel,double &pricel,datetin
double &price2,datetime &time3,double
{
//--— 1if the third (right) point's time is not set, it will be on the cufrr
1f(!'time3)
time3=TimeCurrent () ;
//--- 1if the third point's price is not set, it will have Bid value
if (!price3)
price3=SymbolInfoDouble (Symbol (), SYMBOL BID) ;
//--— 1if the first (left) point's time is not set, it is located 9 bars [le
//--- array for receiving the open time of the last 10 bars
datetime temp|[];
ArrayResize (temp, 10) ;
if('timel)
{
CopyTime (Symbol () ,Period(),time3, 10, temp) ;
//--— set the first point 9 bars left from the second one
timel=temp[0];
}
//--— 1if the first point's price is not set, it is equal to the third pofir
if (!pricel)
pricel=price3;
//--— 1if the second point's time is not set, it is located 7 bars left frc
if('time2)
time2=temp([2];
//--— 1if the second point's price is not set, move it 250 points lower the
if (!price2)
price2=pricel-250*SymbolInfoDouble (Symbol (), SYMBOL POINT) ;

e e e Lo L I +
//| Script program start function
e e e Lo L I +

void OnStart ()
{

//--- check correctness of the input parameters



if (InpDatel<0 || InpDatel>100 || InpPricel<0 || InpPricel>100 | |
InpDate2<0 || InpDate2>100 || InpPrice2<0 || InpPrice2>100 | |
InpDate3<0 || InpDate3>100 || InpPrice3<0 || InpPrice3>100)
{
Print ("Error! Incorrect values of input parameters!");
return;
}
//-—- number of visible bars in the chart window
int bars=(int)ChartGetInteger (0, CHART VISIBLE BARS) ;
//-—-—- price array size
int accuracy=1000;
//--- arrays for storing the date and price values to be used
//--- for setting and changing object anchor points' coordinates
datetime datel];
double pricel];
//—--- memory allocation
ArrayResize (date, bars);
ArrayResize (price,accuracy);
//--- fill the array of dates
ResetlLastError () ;
if (CopyTime (Symbol (), Period(),0,bars,date)==-1)
{
Print ("Failed to copy time values! Error code = ",GetLastError()):
return;
}
//-—— fill the array of prices
//--- find the highest and lowest values of the chart

double max price=ChartGetDouble (0, CHART PRICE MAX);
double min price=ChartGetDouble (0, CHART PRICE MIN) ;
//-—-- define a change step of a price and fill the array
double step=(max price-min price) /accuracy;
for (int i=0;i<accuracy;it+)
price[i]=min price+i*step;
//--- define points for drawing Fibonacci Expansion
int dl=InpDatel* (bars-1)/100;
int d2=InpDate2* (bars-1)/100;
int d3=InpDate3* (bars-1)/100;
int pl=InpPricel* (accuracy-1)/100;
int p2=InpPrice2* (accuracy-1)/100;
int p3=InpPrice3* (accuracy-1)/100;
//--- create Fibonacci Expansion
if (!FiboExpansionCreate (0, InpName, 0,date[dl],price([pl],date[d2],price/r
InpColor, InpStyle, InpWidth, InpBack, InpSelection, InpRayRight, InpHidde
{

return;

}

//—-——- redraw the chart and wait for 1 second



ChartRedraw () ;
Sleep (1000) ;
//--- now, move the anchor points
//--- loop counter
int v_steps=accuracy/10;
//-—-- move the first anchor point
for (int 1=0;i<v _steps;i++)

{

//--- use the following value
if (pl>1)
pl-=1;
//--- move the point
if (!FiboExpansionPointChange (0, InpName, 0,date[dl],pricelpl]))
return;
//—--- check if the script's operation has been forcefully disabled
if (IsStopped())
return;
//--- redraw the chart

ChartRedraw () ;
}

//--—- 1 second of delay
Sleep (1000) ;
//--- loop counter

v_steps=accuracy/2;
//-—-- move the third anchor point
for (int 1=0;i<v _steps;i++)

{

//--- use the following value
if (p3>1)
p3-=1;
//--- move the point
if (!FiboExpansionPointChange (0, InpName, 2,date[d3],price[p3]))
return;
//—--- check if the script's operation has been forcefully disabled
if (IsStopped())
return;
//--- redraw the chart

ChartRedraw () ;
}
//--- 1 second of delay
Sleep (1000) ;
//--- loop counter
v_steps=accuracy*4/5;
//--- move the second anchor point
for (int 1=0;i<v _steps;i++)
{

//--- use the following value



if (p2<accuracy-1)
p2+=1;
//--- move the point
if (!FiboExpansionPointChange (0, InpName, 1l,date[d2],price([p2]))
return;
//—--- check if the script's operation has been forcefully disabled
if (IsStopped())
return;
//--- redraw the chart
ChartRedraw () ;
}

//--- 1 second of delay
Sleep(1000) ;
//--- delete the object from the chart

FiboExpansionDelete (0, InpName) ;
ChartRedraw () ;

//--- 1 second of delay
Sleep(1000) ;

/ /===
}
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Example

The following script creates and moves the rectangle on the chart. Special
functions have been developed to create and change graphical object's
properties. You can use these functions "as is" in your own applications.

#property strict //--- description

#property description "Script creates rectangle on the chart."
#fproperty description "Anchor point coordinates are set in"
#property description "percentage of the chart window size."

//-—-- display window of the input parameters during the script's launch
#property script show inputs

//--- input parameters of the script

input string InpName="Rectangle"; // Rectangle name

input int InpDatel=40; // 1 st point's date, %
input int InpPricel=40; // 1 st point's price, %
input int InpDate2=60; // 2 nd point's date, %
input int InpPrice2=60; // 2 nd point's price, %
input color InpColor=clrRed; // Rectangle color

input ENUM LINE STYLE InpStyle=STYLE DASH; // Style of rectangle lines
input int InpWidth=1; // Width of rectangle lines

input bool InpFill=true; // Filling the rectangle with| ¢



input bool InpBack=false; // Background rectangle

input bool InpSelection=true; // Highlight to move

input bool InpHidden=true; // Hidden in the object list

input long InpZOrder=0; // Priority for mouse click

J e === =============================== +F

//| Create rectangle by the given coordinates

J e === =============================== +F

bool RectangleCreate (const long chart ID=0, // chart's| I
const string name="Rectangle", // rectang|le
const int sub_window=0, // subwindpw
datetime timel=0, // first ppi
double pricel=0, // first ppi
datetime time2=0, // second pc
double price2=0, // second ppc
const color clr=clrRed, // rectanglle
const ENUM LINE STYLE style=STYLE SOLID, // style of
const int width=1, // width o|f
const bool fill=false, // filling| 1
const bool back=false, // in the pbs¢
const bool selection=true, // highlight
const bool hidden=true, // hidden [ir
const long z order=0) // priority

{
//—--- set anchor points' coordinates if they are not set

ChangeRectangleEmptyPoints (timel,pricel, time2,price?);
//--- reset the error value
ResetlLastError () ;
//—--- create a rectangle by the given coordinates
if (!ObjectCreate (chart ID,name,OBJ RECTANGLE, sub window, timel,pricel, ti
{
Print ( FUNCTION ,
": failed to create a rectangle! Error code = ",GetLastError|()

return (false) ;

}

//--- set rectangle color
ObjectSetInteger (chart ID,name, OBJPROP COLOR, clr);

//--- set the style of rectangle lines
ObjectSetInteger (chart ID,name, OBJPROP STYLE, style);

//--- set width of the rectangle lines
ObjectSetInteger (chart ID,name, OBJPROP WIDTH,width) ;

//-—-- display in the foreground (false) or background (true)
ObjectSetInteger (chart ID,name, OBJPROP BACK, back) ;

//--- enable (true) or disable (false) the mode of highlighting the rectlar

//-—-— when creating a graphical object using ObjectCreate function, the [k

//--- highlighted and moved by default. Inside this method, selection pafre

//--- 1is true by default making it possible to highlight and move the ob[je

ObjectSetInteger (chart ID,name, OBJPROP SELECTABLE, selection);



ObjectSetInteger (chart ID,name, OBJPROP SELECTED,selection);

//--- hide (true) or display (false) graphical object name in the object| 1
ObjectSetInteger (chart ID,name, OBJPROP HIDDEN, hidden) ;
//—-—-—- set the priority for receiving the event of a mouse click in the che

ObjectSetInteger (chart ID,name, OBJPROP ZORDER, z order);
//--- successful execution
return (true) ;

[/ = e - +

//| Move the rectangle anchor point

e aF

bool RectanglePointChange (const long chart ID=0, // chart's ID
const string name="Rectangle", // rectangle name
const int point index=0, // anchor point| i
datetime time=0, // anchor point| t
double price=0) // anchor point| g

{
//-—-- 1if point position is not set, move it to the current bar having Bid

if (!time)
time=TimeCurrent () ;
if (!price)
price=SymbolInfoDouble (Symbol (), SYMBOL BID);
//--- reset the error value
ResetlLastError () ;
//--- move the anchor point
if (!ObjectMove (chart ID,name,point index,time,price))
{
Print ( FUNCTION ,

"w .

failed to move the anchor point! Error code = ",GetLastErjrc
return (false);
}
//--- successful execution
return (true) ;

e aF
//| Delete the rectangle
e aF
bool RectangleDelete(const long chart ID=0, // chart's ID
const string name="Rectangle") // rectangle name
{
//--- reset the error value

ResetLastError () ;
//--- delete rectangle
if (!ObjectDelete (chart ID,name))

{
Print (_ FUNCTION

"w .

failed to delete rectangle! Error code = ",GetLastError());



return (false) ;
}
//--- successful execution
return (true) ;

// | Check the values of rectangle's anchor points and set default |
//| values for empty ones

void ChangeRectangleEmptyPoints (datetime &timel,double &pricel,
datetime &time2,double &price?2)
{
//--—- if the first point's time is not set, it will be on the current bar
if(!'timel)
timel=TimeCurrent () ;
//--—- if the first point's price is not set, it will have Bid wvalue
if (!pricel)
pricel=SymbolInfoDouble (Symbol (), SYMBOL BID);
//--- if the second point's time is not set, it is located 9 bars left flrc
if(!'time?2)
{
//—--- array for receiving the open time of the last 10 bars
datetime temp[10];
CopyTime (Symbol () ,Period(),timel, 10, temp) ;
//—-—-—- set the second point 9 bars left from the first one
time2=temp[0];
}
//--- 1if the second point's price is not set, move it 300 points lower the
if(!price2)
price2=pricel-300*SymbolInfoDouble (Symbol (), SYMBOL POINT) ;

e +
//| Script program start function
e +

vold OnStart ()
{

//—--- check correctness of the input parameters
if (InpDatel<0 || InpDatel>100 || InpPricel<0 || InpPricel>100 ||
InpDate2<0 || InpDate2>100 || InpPrice2<0 || InpPrice2>100)
{
Print ("Error! Incorrect values of input parameters!");
return;
}
//-—-- number of visible bars in the chart window
int bars=(int)ChartGetInteger (0, CHART VISIBLE BARS);
//--- price array size

int accuracy=1000;



//—--- arrays for storing the date and price values to be used
//--- for setting and changing rectangle anchor points' coordinates
datetime datel[];
double pricel];
//--- memory allocation
ArrayResize (date,bars) ;
ArrayResize (price, accuracy);
//--- fill the array of dates
ResetlLastError () ;

if (CopyTime (Symbol () ,Period(),0,bars,date)==-1)
{
Print ("Failed to copy time values! Error code = ",GetLastError()):
return;
}
//-—-— fill the array of prices
//--- find the highest and lowest values of the chart

double max price=ChartGetDouble (0, CHART PRICE MAX) ;
double min price=ChartGetDouble (0, CHART PRICE MIN) ;
//--- define a change step of a price and fill the array
double step=(max price-min price)/accuracy;
for (int i=0;i<accuracy;i++)
price[i]=min price+i*step;
//--- define points for drawing the rectangle
int dl=InpDatel* (bars-1)/100;
int d2=InpDate2* (bars-1)/100;
int pl=InpPricel* (accuracy-1)/100;
int p2=InpPrice2* (accuracy-1)/100;
//--- create a rectangle
if (!RectangleCreate (0, InpName, 0,date[dl],price(pl],date[d2],price[p2],1
InpStyle, InpWidth, InpFill, InpBack, InpSelection, InpHidden, InpZOrder) )
{
return;
}
//--- redraw the chart and wait for 1 second
ChartRedraw () ;
Sleep(1000) ;
//—--- now, move the rectangle's anchor points
//--- loop counter
int h steps=bars/2;
//—--- move the anchor points
for (int i1i=0;i<h steps;i++)
{

//--- use the following values
if (dl<bars-1)

dl+=1;
if (d2>1)

d2-=1;



//-—-- shift the points

if (!RectanglePointChange (0, InpName, 0,date[dl],pricelpl]))
return;

if (!RectanglePointChange (0, InpName, 1l,date[d2],price[p2]))
return;

//—-—-- check if the script's operation has been forcefully disabled

if (IsStopped())
return;

//—--- redraw the chart

ChartRedraw () ;

// 0.05 seconds of delay

Sleep (50);
}
//--- 1 second of delay
Sleep(1000) ;
//—--- loop counter

int v_steps=accuracy/2;
//--- move the anchor points
for (int 1=0;1i<v_steps;i++)
{
//-—-- use the following values
if (pl<accuracy-1)
pl+=1;
if (p2>1)
p2-=1;
//-—-- shift the points
if (!RectanglePointChange (0, InpName, 0,date[dl],pricelpl]))
return;
if (!RectanglePointChange (0, InpName, 1l,date[d2],price[p2]))
return;
//—-—-—- check if the script's operation has been forcefully disabled
if (IsStopped())
return;
//—--- redraw the chart
ChartRedraw () ;
}

//--- 1 second of delay
Sleep(1000) ;
//--- delete the rectangle from the chart

RectangleDelete (0, InpName) ;
ChartRedraw () ;

//--- 1 second of delay
Sleep(1000) ;

/===
}
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The following script creates and moves the triangle on the chart. Special
functions have been developed to create and change graphical object's
properties. You can use these functions "as is" in your own applications.

#property strict //--- description
fproperty description "Script creates triangle on the chart."

#fproperty description "Anchor point coordinates are set in"

fproperty description "percentage of the chart window size."

//—--- display window of the input parameters during the script's launch

#property script show inputs

//--- input parameters of the script

input string
input int
input int
input int
input int
input int
input int
input color

input ENUM LINE STYLE InpStyle=STYLE DASHDOTDOT;

InpName="Triangle";
InpDatel=25;
InpPricel=50;
InpDate2=70;
InpPrice2=70;
InpDate3=65;
InpPrice3=20;
InpColor=clrRed;

//
//
//
//
//
//
//
//
//

Triangle name
st point's date, %
st point's price, [
nd point's date, %
nd point's price, (5
rd point's date, %

w w NN P

rd point's price, 5
Triangle color
Style of triangle line



input int InpWidth=1; // Width of triangle line

input bool InpFill=false; // Filling triangle with

input bool InpBack=false; // Background triangle

input bool InpSelection=true; // Highlight to move

input bool InpHidden=true; // Hidden in the object| 1

input long InpZOrder=0; // Priority for mouse cfli

J e === =============================== +F

//| Create triangle by the given coordinates

J e === =============================== +

bool TriangleCreate (const long chart ID=0, // chart's [IL
const string name="Triangle", // triangle| r
const int sub_window=0, // subwindow
datetime timel=0, // first polir
double pricel=0, // first pofir
datetime time2=0, // second poi
double price2=0, // second ppi
datetime time3=0, // third polir
double price3=0, // third polir
const color clr=clrRed, // triangle| c
const ENUM LINE STYLE style=STYLE SOLID, // style of|t
const int width=1, // width of| t
const bool fill=false, // filling |tz
const bool back=false, // 1in the blac
const bool selection=true, // highlight
const bool hidden=true, // hidden in
const long z order=0) // priority| f

{
//—-—-- set anchor points' coordinates if they are not set

ChangeTriangleEmptyPoints (timel,pricel,time2,price2,time3,price3l);
//--- reset the error value

ResetlLastError () ;
//—--- create triangle by the given coordinates

if (!ObjectCreate (chart ID,name,OBJ TRIANGLE, sub window, timel,pricel, tim

{
Print (

" .

FUNCTION |,
failed to create a triangle! Error code =
return (false) ;

}

",GetLastError ())

//--- set triangle color
ObjectSetInteger (chart ID,name, OBJPROP COLOR, clr);

//--- set style of triangle lines
ObjectSetInteger (chart ID,name, OBJPROP STYLE, style);

//--- set width of triangle lines
ObjectSetInteger (chart ID,name, OBJPROP WIDTH,width) ;

//--- display in the foreground (false) or background (true)

ObjectSetInteger (chart ID,name, OBJPROP BACK, back) ;
//-—-— enable (true) or disable (false) the mode of highlighting the trianc



//-—-—- when creating a graphical object using ObjectCreate function, the [k

//--- highlighted and moved by default. Inside this method, selection pafre

//—-—-—- 1s true by default making it possible to highlight and move the ob[je
ObjectSetInteger (chart ID,name, OBJPROP SELECTABLE, selection);
ObjectSetInteger (chart ID,name, OBJPROP SELECTED, selection);

//--- hide (true) or display (false) graphical object name in the object| 1
ObjectSetInteger (chart ID,name, OBJPROP HIDDEN, hidden) ;
//—-—-—- set the priority for receiving the event of a mouse click in the che

ObjectSetInteger (chart ID,name, OBJPROP ZORDER, z order);
//--- successful execution
return (true) ;

e +F

//| Move the triangle anchor point

e +F

bool TrianglePointChange (const long chart ID=0, // chart's ID
const string name="Triangle", // triangle name
const int point index=0, // anchor point inpc
datetime time=0, // anchor point tfin
double price=0) // anchor point plri

{
//-—-- 1if point position is not set, move it to the current bar having Bid

if(!'time)
time=TimeCurrent () ;
if (!price)
price=SymbolInfoDouble (Symbol (), SYMBOL BID);
//--- reset the error value
ResetlLastError () ;
//--- move the anchor point
if (!ObjectMove (chart ID,name,point index,time,price))
{
Print ( FUNCTION ,

failed to move the anchor point! Error code = ",GetLastErjrc
return (false);
}
//-—-- successful execution
return (true) ;

e +F
//| Delete the triangle
e +F
bool TriangleDelete (const long chart ID=0, // chart's ID
const string name="Triangle") // triangle name
{
//--—- reset the error value

ResetLastError () ;
//--- delete the triangle



if (!ObjectDelete (chart ID,name))

{
Print (_ FUNCTION |,
": failed to delete the ellipse! Error code = ",GetLastError(()

return (false);
}
//--- successful execution
return (true) ;

//| Check the values of triangle's anchor points and set default |
//| values for empty ones

void ChangeTriangleEmptyPoints (datetime &timel,double &pricel,
datetime &time2,double &price?2,
datetime &time3,double &price3)
{
//--- if the first point's time is not set, it will be on the current bar
if(!timel)
timel=TimeCurrent () ;
//--—- if the first point's price is not set, it will have Bid wvalue
if (!pricel)
pricel=SymbolInfoDouble (Symbol (), SYMBOL BID);
//--- if the second point's time is not set, it is located 9 bars left flrc
if(!'time?2)
{
//--- array for receiving the open time of the last 10 bars
datetime temp[10];
CopyTime (Symbol () ,Period(),timel, 10, temp) ;
//—-—-- set the second point 9 bars left from the first one
time2=temp[0];
}
//--- 1if the second point's price is not set, move it 300 points lower the
if(!price2)
price2=pricel-300*SymbolInfoDouble (Symbol (), SYMBOL POINT) ;
//--- if the third point's time is not set, it coincides with the second| ¢
if(!'time3)
time3=time?2;
//--—- if the third point's price is not set, it is equal to the first pofir
if (!price3l)
price3=pricel;

i +F
//| Script program start function
i +F

vold OnStart ()
{



//--- check correctness of the input parameters

if (InpDatel<0 || InpDatel>100 || InpPricel<0 || InpPricel>100 ||
InpDate2<0 || InpDate2>100 || InpPrice2<0 || InpPrice2>100 ||
InpDate3<0 || InpDate3>100 || InpPrice3<0 || InpPrice3>100)
{
Print ("Error! Incorrect values of input parameters!"™);
return;
}
//-—-- number of visible bars in the chart window
int bars=(int)ChartGetInteger (0, CHART VISIBLE BARS) ;
//--- price array size
int accuracy=1000;
//—--- arrays for storing the date and price values to be used
//--- for setting and changing triangle anchor points' coordinates
datetime datel[];
double pricel];
//--- memory allocation
ArrayResize (date,bars) ;
ArrayResize (price, accuracy) ;
//--- fill the array of dates
ResetlLastError () ;
if (CopyTime (Symbol () ,Period(),0,bars,date)==-1)
{
Print ("Failed to copy time values! Error code = ",GetLastError()):
return;
}
//--— fill the array of prices
//--- find the highest and lowest values of the chart

double max price=ChartGetDouble (0, CHART PRICE MAX) ;
double min price=ChartGetDouble (0, CHART PRICE MIN) ;
//--- define a change step of a price and fill the array
double step=(max price-min price)/accuracy;
for (int i=0;i<accuracy;i++)
price[i]=min price+i*step;
//--- define points for drawing the triangle
int dl=InpDatel* (bars-1)/100;
int d2=InpDate2* (bars-1)/100;
int d3=InpDate3* (bars-1)/100;
int pl=InpPricel* (accuracy-1)/100;
int p2=InpPrice2* (accuracy-1)/100;
int p3=InpPrice3* (accuracy-1)/100;
//--- create a triangle
if(!TriangleCreate (0, InpName, 0,date[dl],price[pl],date[d2],price[p2],dc
InpColor, InpStyle, InpWidth, InpFill, InpBack, InpSelection, InpHidden, Ir
{

return;

}



//—--- redraw the chart and wait for 1 second
ChartRedraw () ;
Sleep (1000) ;
//--- now, move the ellipse anchor points
//—--- loop counter
int v_steps=accuracy*3/10;
//--- move the first anchor point
for (int 1=0;1i<v_steps;i++)

{

//--- use the following value
if(pl>1)
pl-=1;
//--- move the point
if (!TrianglePointChange (0, InpName, 0,date[dl],price[pl]))
return;
//—-—-- check if the script's operation has been forcefully disabled
if (IsStopped())
return;
//--- redraw the chart

ChartRedraw () ;
}
//--- 1 second of delay
Sleep (1000) ;
//--- loop counter
int h steps=bars*9/20-1;
//—--- move the second anchor point
for (int i1=0;1i<h steps;i++)
{

//--- use the following value
if (d2>1)
d2-=1;
//--- move the point
if (!TrianglePointChange (0, InpName, 1l,date[d2],price[p2]))
return;
//—-—-- check if the script's operation has been forcefully disabled
if (IsStopped())
return;
//--- redraw the chart

ChartRedraw () ;
// 0.05 seconds of delay

Sleep (50);
}
//--- 1 second of delay
Sleep(1000) ;
//--- loop counter

v_steps=accuracy/4;
//--- move the third anchor point



for (int 1=0;1i<v_steps;i++)
{
//--- use the following value
if (p3<accuracy-1)
p3+=1;
//--- move the point
if(!TrianglePointChange (0, InpName, 2,date[d3],price[p3]))
return;
//—--— check if the script's operation has been forcefully disabled
if (IsStopped())
return;
//--- redraw the chart
ChartRedraw () ;
}

//--- 1 second of delay
Sleep (1000) ;
//--- delete triangle from the chart

TriangleDelete (0, InpName) ;
ChartRedraw () ;

//--- 1 second of delay
Sleep (1000) ;

//---
}
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The following script creates and moves the ellipse on the chart. Special
functions have been developed to create and change graphical object's
properties. You can use these functions "as is" in your own applications.

#property strict //--- description
fproperty description "Script creates ellipse on the chart."
fproperty description "Anchor point coordinates are set"”

i Moy 2012 20 Dec 2012 14 Jan 2013 5 Feb 2013 27 Feb 2013 21 Mar 2013 12 Apr2013  E May 2013 28 May 2013

fproperty description "in percentage of the chart window size."

//—-—-- display window of the input parameters during the script's launch

#property script show inputs

//===
input
input
input
input
input
input
input
input
input
input
input
input

input parameters of the script

string InpName="Ellipse";
int InpDatel=30;

int InpPricel=20;

int InpDate2=70;

int InpPrice2=80;

double InpEllipseScale=0.2;
color InpColor=clrRed;
ENUM LINE STYLE InpStyle=STYLE DASHDOTDOT;
int InpWidth=1;

bool InpFill=false;

bool InpBack=false;

bool InpSelection=true;

//
//
//
//
//
//
//
//
//
//
//
//

Ellipse name

1 st point's date, %
1 st point's price, [
2 nd point's date, %
2 nd point's price, 5
Ellipse scale ratio
Ellipse color

Style of ellipse lines
Width of ellipse linges
Filling ellipse with| ¢
Background ellipse
Highlight to move



input bool InpHidden=true; // Hidden in the object| 1

input long InpZOrder=0; // Priority for mouse cfli

J e === =============================== +

//| Create an ellipse by the given coordinates

J e === =============================== +

bool EllipseCreate (const long chart ID=0, // chart's ID
const string name="Ellipse", // ellipse nan
const int sub_window=0, // subwindow| i
datetime timel=0, // first point
double pricel=0, // first point
datetime time2=0, // second pofir
double price2=0, // second pofir
double ellipse scale=0, // ellipse sga
const color clr=clrRed, // ellipse cpl
const ENUM LINE STYLE style=STYLE SOLID, // style of el
const int width=1, // width of el
const bool fill=false, // filling e€ll11
const bool back=false, // in the balck
const bool selection=true, // highlight| t
const bool hidden=true, // hidden in| t
const long z order=0) // priority [fc

{
//—--- set anchor points' coordinates if they are not set

ChangeEllipseEmptyPoints (timel,pricel, time2,price?);

//-=-

ResetlLastError () ;

reset the error val

ue

//—-—-- create an ellipse by the given coordinates
if (!ObjectCreate (chart ID,name,OBJ ELLIPSE, sub window, timel,pricel, time

{
Print (

LL I

FUNCTION |,

return (false) ;

}

//--- set ellipse scale r

failed to create an ellipse!

atio

Error code =

",GetLastError ())

ObjectSetDouble (chart ID,name, OBJPROP SCALE, InpEllipseScale);

//--- set an ellipse color
ObjectSetInteger (chart ID,name, OBJPROP COLOR, clr);
//--— set style of ellipse lines
ObjectSetInteger (chart ID,name, OBJPROP STYLE, style);
//--—- set width of ellipse lines
ObjectSetInteger (chart ID,name, OBJPROP WIDTH,width) ;
//—--- display in the foreground (false)

or background

ObjectSetInteger (chart ID,name, OBJPROP BACK, back) ;

(true)

//-—-— enable (true) or disable (false) the mode of highlighting the ellips
//—--- when creating a graphical object using ObjectCreate function, the lok
//--- highlighted and moved by default. Inside this method, selection palre

//-—-- 1is true by default making it possible to highlight and move the oblje



ObjectSetInteger (chart ID,name, OBJPROP SELECTABLE, selection);
ObjectSetInteger (chart ID,name, OBJPROP SELECTED,selection);

//--- hide (true) or display (false) graphical object name in the object| 1
ObjectSetInteger (chart ID,name, OBJPROP HIDDEN, hidden) ;
//—-—-—- set the priority for receiving the event of a mouse click in the che

ObjectSetInteger (chart ID,name, OBJPROP ZORDER, z order);
//--—- successful execution
return (true) ;

e aF

//| Move the ellipse anchor point

e aF

bool EllipsePointChange (const long chart ID=0, // chart's ID
const string name="Ellipse", // ellipse name
const int point index=0, // anchor point index
datetime time=0, // anchor point time
double price=0) // anchor point prilce

{
//--- if point position is not set, move it to the current bar having Bid

if(!time)
time=TimeCurrent () ;
if (!price)
price=SymbolInfoDouble (Symbol (), SYMBOL BID);
//--- reset the error value
ResetlLastError () ;
//--- move the anchor point
if (!ObjectMove (chart ID,name,point index,time,price))
{
Print ( FUNCTION ,
": failed to move the anchor point! Error code = ",GetLastErrc

return (false) ;

}
//--- successful execution
return (true) ;

e aF
//| Delete ellipse |
e aF
bool EllipseDelete(const long chart ID=0, // chart's ID
const string name="Ellipse") // ellipse name
{
//--- reset the error value

ResetlLastError () ;
//--- delete an ellipse
if (!ObjectDelete (chart ID,name))

{
Print (_ FUNCTION



": failed to delete an ellipse! Error code = ",GetLastError ()))
return (false) ;
}
//--- successful execution
return (true) ;

//| Check the values of ellipse anchor points and set default values |
//| for empty ones |

void ChangeEllipseEmptyPoints (datetime &timel,double &pricel,
datetime &time2,double &price?2)
{
//--- if the first point's time is not set, it will be on the current bar
if(!'timel)
timel=TimeCurrent () ;
//--- if the first point's price is not set, it will have Bid wvalue
if (!pricel)
pricel=SymbolInfoDouble (Symbol (), SYMBOL BID);
//--—- if the second point's time is not set, it is located 9 bars left flrc
if(!'time?2)
{
//--- array for receiving the open time of the last 10 bars
datetime temp[10];
CopyTime (Symbol () ,Period(),timel, 10, temp) ;
//—-—-—- set the second point 9 bars left from the first one
time2=temp[0];
}
//--—- 1if the second point's price is not set, move it 300 points lower the
if(!price2)
price2=pricel-300*SymbolInfoDouble (Symbol (), SYMBOL POINT) ;

e +
//| Script program start function
e +

vold OnStart ()
{

//—--- check correctness of the input parameters
if (InpDatel<0 || InpDatel>100 || InpPricel<0 || InpPricel>100 ||
InpDate2<0 || InpDate2>100 || InpPrice2<0 || InpPrice2>100)
{
Print ("Error! Incorrect values of input parameters!");
return;
}
//-—-- number of visible bars in the chart window

int bars=(int)ChartGetInteger (0, CHART VISIBLE BARS);
//--- price array size



int accuracy=1000;

//—--- arrays for storing the date and price values to be used
//--- for setting and changing ellipse anchor points' coordinates
datetime datel[];
double pricel];
//--- memory allocation

ArrayResize (date,bars);
ArrayResize (price, accuracy);
//-—-- set as series
ArraySetAsSeries (date, true);
ArraySetAsSeries (price, true);
//--- fill the array of dates
ResetlLastError () ;

if (CopyTime (Symbol () ,Period(),0,bars,date)==-1)
{
Print ("Failed to copy time values! Error code = ",GetLastError()):
return;
}
//--— fill the array of prices
//--- find the highest and lowest values of the chart

double max price=ChartGetDouble (0, CHART PRICE MAX) ;
double min price=ChartGetDouble (0, CHART PRICE MIN) ;
//--- define a change step of a price and fill the array
double step=(max price-min price)/accuracy;
for (int i=0;i<accuracy;i++)
price[i]=min price+i*step;
//--- define points for drawing the ellipse
int dl=InpDatel* (bars-1)/100;
int d2=InpDate2* (bars-1)/100;
int pl=InpPricel* (accuracy-1)/100;
int p2=InpPrice2* (accuracy-1)/100;
//--- create an ellipse
if(!EllipseCreate (0, InpName, 0,date[dl],price(pl],date[d2],price([p2], Int
InpColor, InpStyle, InpWidth, InpFill, InpBack, InpSelection, InpHidden, Ir
{
return;
}
//--- redraw the chart and wait for 1 second
ChartRedraw () ;
Sleep(1000) ;
//--- now, move the ellipse anchor points
//--- loop counter
int v _steps=accuracy/5;
//--- move the first and second anchor points
for (int 1=0;i<v_steps;i++)
{

//--- use the following values



if (pl<accuracy-1)
pl+=1;

if(p2>1)
p2-=1;

//-—-- shift the points

if (!'EllipsePointChange (0, InpName, 0,date[dl],pricelpl]))
return;

if ('EllipsePointChange (0, InpName, 1l,date[d2],price[p2]))

return;
//—-—-—- check if the script's operation has been forcefully disabled
if (IsStopped())
return;
//—--- redraw the chart
ChartRedraw () ;
//-—-- delay
Sleep(10);
}
//--- 1 second of delay
Sleep(1000) ;
//--- inital ellipse scale ratio

double ellipse scale=InpEllipseScale;
//--- loop counter
v_steps=100;
//—--- change ellipse scale ratio
for (int 1=0;1i<v_steps;i++)
{
ellipse scale+=2.0/v_steps;

//-—-- set scale ratio
1f (!ObjectSetDouble (0, InpName, OBJPROP SCALE,ellipse scale)) return;
//—-—-—- check if the script's operation has been forcefully disabled
if (IsStopped())
return;
//—--- redraw the chart
ChartRedraw () ;
//-—-- delay
Sleep (20);
}
//--— 1 second of delay
Sleep(1000) ;
//-—- delete ellipse from the chart

EllipseDelete (0, InpName) ;
ChartRedraw () ;

//--— 1 second of delay
Sleep(1000) ;

//-=-
}
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Note

Anchor point position relative to the sign can be selected from
ENUM_ARROW_ANCHOR enumeration.

Large signs (more than 5) can only be created by setting the appropriate
OBJPROP_WIDTH property value when writing a code in MetaEditor.

Example

The following script creates and moves Thumbs Up sign on the chart. Special
functions have been developed to create and change graphical object's
properties. You can use these functions "as is" in your own applications.

#property strict //--- description

#property description "Script draws \"Thumbs Up\" sign."

#fproperty description "Anchor point coordinate is set in percentage of"
#property description "the chart window size."

//—-—-- display window of the input parameters during the script's launch
#property script show inputs

//—--- input parameters of the script

input string InpName="ThumbUp"; // Sign name

input int InpDate=75; // Anchor point date in %



input int InpPrice=25; // Anchor point price in %

input ENUM ARROW ANCHOR InpAnchor=ANCHOR TOP; // Anchor type

input color InpColor=clrRed; // Sign color

input ENUM LINE STYLE InpStyle=STYLE DOT; // Border line style

input int InpWidth=5; // Sign size

input bool InpBack=false; // Background sign

input bool InpSelection=true; // Highlight to move

input bool InpHidden=true; // Hidden in the object 1lijst

input long InpZOrder=0; // Priority for mouse click

e

//| Create Thumbs Up sign

[/ = e -

bool ArrowThumbUpCreate (const long chart ID=0, //| c
const string name="ThumbUp", //| <
const int sub_window=0, //| s
datetime time=0, //| e
double price=0, //|
const ENUM ARROW ANCHOR anchor=ANCHOR BOTTOM, //|a
const color clr=clrRed, //| <
const ENUM LINE STYLE style=STYLE SOLID, //| b
const int width=3, //| <
const bool back=false, //| i
const bool selection=true, //|F
const bool hidden=true, //|F
const long z _order=0) //| E

{

//--- set anchor point coordinates if they are not set
ChangeArrowEmptyPoint (time, price) ;
//--- reset the error value
ResetlLastError () ;
//--- create the sign
if (!ObjectCreate (chart ID,name,OBJ ARROW THUMB UP, sub window,time,price
{
Print ( FUNCTION ,
": failed to create \"Thumbs Up\" sign! Error code ",GetLast
return (false);
}
//-—-- set anchor type
ObjectSetInteger (chart ID,name, OBJPROP ANCHOR, anchor) ;
//--- set a sign color
ObjectSetInteger (chart ID,name, OBJPROP COLOR,clr);
//--- set the border line style
ObjectSetInteger (chart ID,name, OBJPROP STYLE,style);
//--- set the sign size

ObjectSetInteger (chart ID,name, OBJPROP WIDTH,width) ;
//--- display in the foreground (false) or background
ObjectSetInteger (chart ID,name, OBJPROP BACK, back);

(true)



/ /===
/ /===
/ /===
/ /===

enable (true) or disable (false) the mode of moving the sign by mous
when creating a graphical object using ObjectCreate function, the [ok
highlighted and moved by default. Inside this method, selection palre
is true by default making it possible to highlight and move the obfje

ObjectSetInteger (chart ID,name, OBJPROP SELECTABLE, selection);
ObjectSetInteger (chart ID,name, OBJPROP SELECTED, selection);

/ /===

hide (true) or display (false) graphical object name in the object| 1

ObjectSetInteger (chart ID,name, OBJPROP HIDDEN, hidden) ;

/ /===
Obj
/ /===

set the priority for receiving the event of a mouse click in the chse
ectSetInteger (chart ID,name,OBJPROP ZORDER, z order);
successful execution

return (true) ;

[/ = +
//| Move the anchor point
[/ +
bool ArrowThumbUpMove (const long chart ID=0, // chart's ID
const string name="ThumbUp", // object name
datetime time=0, // anchor point time |cc
double price=0) // anchor point price| ¢
{
//--—- if point position is not set, move it to the current bar having Bid

1f(!'time)

time=TimeCurrent () ;

if (!price)

/ /===

price=SymbolInfoDouble (Symbol (), SYMBOL BID);

reset the error wvalue

ResetLastError () ;

//--- move the anchor point

if (!ObjectMove (chart ID,name,0,time,price))

{

}
/ /===

Print (_ FUNCTION |,

failed to move the anchor point! Error code = ",GetlLastErirc
return (false) ;

successful execution

return (true) ;

[/ +

// | Change Thumbs Up sign anchor type

[/ +

bool ArrowThumbUpAnchorChange (const long chart ID=0, /
const string name="ThumbUp", /
const ENUM ARROW ANCHOR anchor=ANCHOR TOP) |/

{
//--- reset the error value

ResetLastError () ;



//--- change anchor type
if (!ObjectSetInteger (chart ID,name, OBJPROP ANCHOR, anchor))
{
Print (__ FUNCTION |,
": failed to change anchor type! Error code = ",GetLastError|()
return (false) ;
}
//--- successful execution
return (true) ;

J [ mmmmmemmmme=ssse === ==c====c====c====c============ +
//| Delete Thumbs Up sign
J [ mmmmmemmmme=ssse === ==c====c====c====c============ +
bool ArrowThumbUpDelete (const long chart ID=0, // chart's ID
const string name="ThumbUp") // sign name
{
//—-—-—- reset the error value

ResetlLastError () ;
//—--—- delete the sign
if (!ObjectDelete (chart ID,name))
{
Print (_FUNCTION ,
": failed to delete \"Thumbs Up\" sign! Error code = ",GetLast
return (false) ;
}
//—-—— successful execution
return (true) ;

//| Check anchor point values and set default values
// | for empty ones |

void ChangeArrowEmptyPoint (datetime &time,double &price)
{
//--- 1f the point's time is not set, it will be on the current bar
if(!'time)
time=TimeCurrent () ;
//--- 1f the point's price is not set, it will have Bid value
if (!price)
price=SymbolInfoDouble (Symbol (), SYMBOL BID);

J [ mmmmmemmmme=ssse === ==c====c====c====c============ +
//| Script program start function
J [ mmmmmemmmme === ===—===c====c====c=c========== +

void OnStart ()
{

//--—- check correctness of the input parameters



if (InpDate<0 || InpDate>100 || InpPrice<0 || InpPrice>100)
{

Print ("Error! Incorrect values of input parameters!");
return;
}
//—-—- number of visible bars in the chart window
int bars=(int)ChartGetInteger (0, CHART VISIBLE BARS);
//--- price array size
int accuracy=1000;
//--- arrays for storing the date and price values to be used
//--- for setting and changing sign anchor point coordinates
datetime datel]:
double pricel];
//--— memory allocation

ArrayResize (date,bars) ;
ArrayResize (price, accuracy) ;

//--— fill the array of dates
ResetlLastError () ;
if (CopyTime (Symbol () ,Period(),0,bars,date)==-1)
{
Print ("Failed to copy time values! Error code = ",GetLastError());
return;
}
//--- fill the array of prices
//--- find the highest and lowest values of the chart

double max price=ChartGetDouble (0, CHART PRICE MAX) ;
double min price=ChartGetDouble (0, CHART PRICE MIN) ;
//--- define a change step of a price and fill the array
double step=(max price-min price) /accuracy;
for (int i=0;i<accuracy;i++)
price[i]=min price+i*step;
//--- define points for drawing the sign
int d=InpDate* (bars-1)/100;
int p=InpPrice* (accuracy-1)/100;
//--- create Thumbs Up sign on the chart
if (!ArrowThumbUpCreate (0, InpName, 0,date[d],price(p], InpAnchor, InpColor,
InpStyle, InpWidth, InpBack, InpSelection, InpHidden, InpZOrder) )
{

return;
}
//--- redraw the chart and wait for 1 second
ChartRedraw () ;
Sleep (1000) ;
//--- now, move the anchor point and change its position relative to the| s
//--- loop counter

int h steps=bars/4;
//—--- move the anchor point



for (int i=0;i<h steps;i++)

{

//--—- use the following value
if (d>1)
d-=1;
//-—-- move the point
if ('ArrowThumbUpMove (0, InpName,date[d],pricelp]))
return;
//—--- check if the script's operation has been forcefully disabled
if (IsStopped())
return;
//--- redraw the chart

ChartRedraw () ;
// 0.05 seconds of delay

Sleep (50);
}
//-—-— 1 second of delay
Sleep (1000);
//--- loop counter

int v_steps=accuracy/4;
//--- move the anchor point
for (int 1=0;i<v_steps;i++)

{

//--—- use the following value
if (p<accuracy-1)
pt=1;
//-—-- move the point
if ('ArrowThumbUpMove (0, InpName,date[d],pricelp]))
return;
//—--- check if the script's operation has been forcefully disabled
if (IsStopped())
return;
//--- redraw the chart

ChartRedraw () ;
}

//—--- change anchor point location relative to the sign
ArrowThumbUpAnchorChange (0, InpName, ANCHOR BOTTOM) ;
//--- redraw the chart
ChartRedraw () ;
//--— 1 second of delay
Sleep (1000) ;
//--- delete the sign from the chart

ArrowThumbUpDelete (0, InpName) ;
ChartRedraw () ;

//--- 1 second of delay
Sleep (1000) ;

//===
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Note

Anchor point position relative to the sign can be selected from
ENUM_ARROW_ANCHOR enumeration.

Large signs (more than 5) can only be created by setting the appropriate
OBJPROP_WIDTH property value when writing a code in MetaEditor.

Example

The following script creates and moves Thumbs Down sign on the chart.
Special functions have been developed to create and change graphical
object's properties. You can use these functions "as is" in your own
applications.

#property strict //--- description

#fproperty description "Script draws \"Thumbs Down\" sign."

#property description "Anchor point coordinate is set in percentage of"
fproperty description "the chart window size."

//—--- display window of the input parameters during the script's launch



#property script show inputs

//--—- input parameters of the script
input string InpName="ThumbDown"; // Sign name
input int InpDate=25; // Anchor point date in| %
input int InpPrice=75; // Anchor point price in
input ENUM ARROW ANCHOR InpAnchor=ANCHOR BOTTOM; // Anchor type
input color InpColor=clrRed; // Sign color
input ENUM LINE STYLE InpStyle=STYLE DOT; // Border line style
input int InpWidth=5; // Sign size
input bool InpBack=false; // Background sign
input bool InpSelection=true; // Highlight to move
input bool InpHidden=true; // Hidden in the object| 1
input long InpZOrder=0; // Priority for mouse c[li
e i F
// | Create Thumbs Down sign
e i F
bool ArrowThumbDownCreate (const long chart ID=0, //
const string name="ThumbDown", //
const int sub window=0, / /
datetime time=0, //
double price=0, //
const ENUM ARROW ANCHOR anchor=ANCHOR BOTTOM, //
const color clr=clrRed, //
const ENUM LINE STYLE style=STYLE SOLID, {/
const int width=3, //
const bool back=false, //
const bool selection=true, //
const bool hidden=true, //
const long z_order=0) / /
{
//-—-—- set anchor point coordinates if they are not set
ChangeArrowEmptyPoint (time, price) ;
//--—- reset the error value
ResetlLastError () ;
//--—- create the sign

if (!ObjectCreate (chart ID,name,O0BJ ARROW THUMB DOWN, sub window, time,pri
{
Print (_FUNCTION |,
": failed to create \"Thumbs Down\" sign! Error code = ",Get[Le
return (false) ;
}
//-—-—- set anchor type
ObjectSetInteger (chart ID,name, OBJPROP ANCHOR, anchor) ;
//--—- set a sign color
ObjectSetInteger (chart ID,name, OBJPROP COLOR,clr);
//--- set the border line style
ObjectSetInteger (chart ID,name, OBJPROP STYLE,style);



//--— set the sign size
ObjectSetInteger (chart ID,name, OBJPROP WIDTH,width) ;

//--- display in the foreground (false) or background (true)
ObjectSetInteger (chart ID,name, OBJPROP BACK, back);

//--- enable (true) or disable (false) the mode of moving the sign by mojus

//-—-— when creating a graphical object using ObjectCreate function, the fok

//--- highlighted and moved by default. Inside this method, selection pajre

//--— 1is true by default making it possible to highlight and move the obfje

ObjectSetInteger (chart ID,name, OBJPROP SELECTABLE, selection);
ObjectSetInteger (chart ID,name, OBJPROP SELECTED, selection);

//--- hide (true) or display (false) graphical object name in the object| 1
ObjectSetInteger (chart ID,name, OBJPROP HIDDEN,hidden) ;
//—--— set the priority for receiving the event of a mouse click in the che

ObjectSetInteger (chart ID,name, OBJPROP ZORDER, z_order) ;
//--- successful execution
return (true) ;

R L I L +

// | Move the anchor point

R L I L +

bool ArrowThumbDownMove (const long chart ID=0, // chart's ID
const string name="ThumbDown", // object name
datetime time=0, // anchor point tfin
double price=0) // anchor point pri

{
//--— 1if point position is not set, move it to the current bar having Bid

if(!time)
time=TimeCurrent () ;
if (!price)
price=SymbolInfoDouble (Symbol (), SYMBOL BID);
//—-—— reset the error value
ResetlLastError () ;
//--—- move the anchor point
if (!ObjectMove (chart ID,name, 0, time,price))
{
Print (_ FUNCTION |,

": failed to move the anchor point! Error code = ",GetLastErirc
return (false) ;
}

//--- successful execution
return (true) ;

e e A+
// |1 Change Thumbs Down sign anchor type
e e A+
bool ArrowThumbDownAnchorChange (const long chart ID=0,

const string name="ThumbDown"|,



const ENUM ARROW ANCHOR anchor=ANCHOR TOP)
{
//—-—— reset the error value
ResetlLastError () ;
//--- change anchor type
if (!ObjectSetInteger (chart ID,name, OBJPROP ANCHOR, anchor) )
{
Print (_ FUNCTION ,
": failed to change anchor type! Error code = ",GetLastError|()
return (false) ;
}
//—-—— successful execution
return (true) ;

R L I L +
//| Delete Thumbs Down sign
R L I L +
bool ArrowThumbDownDelete (const long chart ID=0, // chart's ID
const string name="ThumbDown") // sign name
{
//—-—— reset the error value

ResetlLastError () ;
//--—- delete the sign
if (!ObjectDelete (chart ID,name))
{
Print (_ FUNCTION
": failed to delete \"Thumbs Down\" sign! Error code = ",GetlLe
return (false) ;
}
//—-—— successful execution
return (true) ;

// 1 Check anchor point values and set default values
// | for empty ones |

void ChangeArrowEmptyPoint (datetime &time,double &price)
{
//--- 1if the point's time is not set, it will be on the current bar
if(!time)
time=TimeCurrent () ;
//—--- 1f the point's price is not set, it will have Bid value
if (!price)
price=SymbolInfoDouble (Symbol (), SYMBOL BID);

//| Script program start function



void OnStart ()
{

//--—- check correctness of the input parameters
if (InpDate<0 || InpDate>100 || InpPrice<0 || InpPrice>100)
{
Print ("Error! Incorrect values of input parameters!");
return;
}
//—--- number of visible bars in the chart window
int bars=(int)ChartGetInteger (0, CHART VISIBLE BARS);
//--—- price array size
int accuracy=1000;
//--- arrays for storing the date and price values to be used
//--- for setting and changing sign anchor point coordinates
datetime datel]:
double pricel];
//-—-— memory allocation

ArrayResize (date,bars) ;
ArrayResize (price, accuracy) ;

//--- fill the array of dates
ResetlLastError () ;
if (CopyTime (Symbol () ,Period(),0,bars,date)==-1)
{
Print ("Failed to copy time values! Error code = ",GetLastError());
return;
}
//-—-— fill the array of prices
//--- find the highest and lowest values of the chart

double max price=ChartGetDouble (0, CHART PRICE MAX) ;
double min price=ChartGetDouble (0, CHART PRICE MIN) ;
//--- define a change step of a price and fill the array
double step=(max price-min price) /accuracy;
for (int i=0;i<accuracy;i++)
price[i]=min price+i*step;
//--- define points for drawing the sign
int d=InpDate* (bars-1)/100;
int p=InpPrice* (accuracy-1)/100;
//--- create Thumbs Down sign on the chart
if (!ArrowThumbDownCreate (0, InpName, 0,date[d],price[p], InpAnchor, InpColc
InpStyle, InpWidth, InpBack, InpSelection, InpHidden, InpZOrder) )
{
return;
}
//--- redraw the chart and wait for 1 second
ChartRedraw () ;
Sleep(1000) ;



//--- now, move the anchor point and change its position relative to the| s
//-—-- loop counter
int h steps=bars/4;
//--- move the anchor point
for (int 1i=0;i<h _steps;i++)
{
//—--- use the following value
if (d<bars-1)
d+=1;
//--- move the point
if (!ArrowThumbDownMove (0, InpName, date[d],price(p]))
return;
//—-—-— check if the script's operation has been forcefully disabled
if (IsStopped())
return;
//--- redraw the chart
ChartRedraw () ;
// 0.05 seconds of delay
Sleep (50);
}
//--- 1 second of delay
Sleep (1000) ;
//-—-- loop counter
int v_steps=accuracy/4;
//--- move the anchor point
for (int 1=0;i<v_steps;i++)
{
//—--- use the following value
if (p>1)
p-=1;
//--- move the point
if (!ArrowThumbDownMove (0, InpName, date[d],price(p]))
return;
//—-—-— check if the script's operation has been forcefully disabled
if (IsStopped())
return;
//--- redraw the chart
ChartRedraw () ;
}
//--- change anchor point location relative to the sign
ArrowThumbDownAnchorChange (0, InpName, ANCHOR TOP) ;
//--- redraw the chart
ChartRedraw () ;
//--- 1 second of delay
Sleep(1000) ;
//—--— delete the sign from the chart
ArrowThumbDownDelete (0, InpName) ;



ChartRedraw () ;

//--- 1 second of delay

Sleep (1000) ;

/ /==~

}
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Note

Anchor point position relative to the sign can be selected from
ENUM_ARROW_ANCHOR enumeration.

Large signs (more than 5) can only be created by setting the appropriate
OBJPROP_WIDTH property value when writing a code in MetaEditor.

Example

The following script creates and moves Arrow Up sign on the chart. Special
functions have been developed to create and change graphical object's
properties. You can use these functions "as is" in your own applications.

#property strict //--- description

#property description "Script draws \"Arrow Up\" sign."
#property description "Anchor point coordinate is set in"
#property description "percentage of the chart window size."

//—-—-- display window of the input parameters during the script's launch
#property script show inputs

//—--- input parameters of the script

input string InpName="ArrowUp"; // Sign name

[©)

input int InpDate=25; // Anchor point date in %



input int InpPrice=25; // Anchor point price in %

input ENUM ARROW ANCHOR InpAnchor=ANCHOR TOP; // Anchor type

input color InpColor=clrRed; // Sign color

input ENUM LINE STYLE InpStyle=STYLE DOT; // Border line style

input int InpWidth=5; // Sign size

input bool InpBack=false; // Background sign

input bool InpSelection=false; // Highlight to move

input bool InpHidden=true; // Hidden in the object list

input long InpZOrder=0; // Priority for mouse click

e +

//| Create Array Up sign

e aF

bool ArrowUpCreate (const long chart ID=0, // charlt'
const string name="ArrowUp", // sign|r
const int sub_window=0, // subwir
datetime time=0, // anchpor
double price=0, // anchlor
const ENUM ARROW ANCHOR anchor=ANCHOR BOTTOM, // anchor
const color clr=clrRed, // sign| c
const ENUM LINE STYLE style=STYLE SOLID, // border
const int width=3, // sign| ¢
const bool back=false, // 1in the
const bool selection=true, // high[li
const bool hidden=true, // hidder
const long z order=0) // priofri

{

if(!ObjectCreate (chart ID,name,OBJ ARROW UP,sub window,time,price))

sign! Error code = ",GetLasftE

//--- set anchor point coordinates if they are not set
ChangeArrowEmptyPoint (time, price) ;
//--- reset the error value
ResetlLastError () ;
//--- create the sign
{
Print ( FUNCTION ,
failed to create \"Arrow Up\"
return (false) ;
}
//-—-- set anchor type
ObjectSetInteger (chart ID,name, OBJPROP ANCHOR, anchor) ;
//--- set a sign color
ObjectSetInteger (chart ID,name, OBJPROP COLOR,clr);
//--- set the border line style
ObjectSetInteger (chart ID,name, OBJPROP STYLE,style);
//--- set the sign size

ObjectSetInteger (chart ID,name, OBJPROP WIDTH,width) ;
//—--- display in the foreground (false) or background (true)
ObjectSetInteger (chart ID,name, OBJPROP BACK, back);



//--— enable (true) or disable (false) the mode of moving the sign by mous

//—--- when creating a graphical object using ObjectCreate function, the lok
//--- highlighted and moved by default. Inside this method, selection pafre
//—-—-- 1s true by default making it possible to highlight and move the ob[je

ObjectSetInteger (chart ID,name, OBJPROP SELECTABLE, selection);
ObjectSetInteger (chart ID,name, OBJPROP SELECTED, selection);

//--- hide (true) or display (false) graphical object name in the object| 1
ObjectSetInteger (chart ID,name, OBJPROP HIDDEN, hidden) ;
//-—-- set the priority for receiving the event of a mouse click in the che

ObjectSetInteger (chart ID,name, OBJPROP ZORDER, z order);
//--- successful execution
return (true) ;

i e b +
//| Move the anchor point
i e b +
bool ArrowUpMove (const long chart ID=0, // chart's ID
const string name="ArrowUp", // object name
datetime time=0, // anchor point time coordir
double price=0) // anchor point price coordi
{
//-—-- 1f point position is not set, move it to the current bar having Bid

1f(!'time)
time=TimeCurrent () ;
if (!price)
price=SymbolInfoDouble (Symbol (), SYMBOL BID);
//--- reset the error value
ResetLastError () ;
//—--- move the anchor point
if (!ObjectMove (chart ID,name,0,time,price))
{
Print ( FUNCTION |,
": failed to move the anchor point! Error code = ",GetlLastErirc

return (false) ;

}

//--- successful execution
return (true) ;

[/ +

//| Change Arrow Down sign anchor type

[/ +

bool ArrowUpAnchorChange (const long chart ID=0, // cha
const string name="ArrowUp", // olbj

const ENUM ARROW ANCHOR anchor=ANCHOR TOP) // anc
{

//--- reset the error wvalue
ResetlLastError () ;



//--- change anchor point location
if (!ObjectSetInteger (chart ID,name, OBJPROP ANCHOR, anchor))
{
Print (__ FUNCTION |,
": failed to change anchor type! Error code = ",GetLastError|()
return (false) ;
}
//--- successful execution
return (true) ;

e I I e +
//| Delete Arrow Up sign
e I I e +
bool ArrowUpDelete (const long chart ID=0, // chart's 1ID
const string name="ArrowUp") // sign name
{
//—-—-- reset the error value

ResetlLastError () ;
//—--—- delete the sign
if (!ObjectDelete (chart ID,name))
{
Print (_FUNCTION ,
": failed to delete \"Arrow Up\" sign! Error code = ",GetLasftE
return (false) ;
}
//—-—— successful execution
return (true) ;

//| Check anchor point values and set default values
// | for empty ones |

void ChangeArrowEmptyPoint (datetime &time,double &price)
{
//--- 1f the point's time is not set, it will be on the current bar
if(!'time)
time=TimeCurrent () ;
//--- 1f the point's price is not set, it will have Bid value
if (!price)
price=SymbolInfoDouble (Symbol (), SYMBOL BID);

e I I e +
//| Script program start function
e I I e +

void OnStart ()
{

//--—- check correctness of the input parameters



if (InpDate<0 || InpDate>100 || InpPrice<0 || InpPrice>100)
{

Print ("Error! Incorrect values of input parameters!");
return;
}
//—-—- number of visible bars in the chart window
int bars=(int)ChartGetInteger (0, CHART VISIBLE BARS);
//--- price array size
int accuracy=1000;
//--- arrays for storing the date and price values to be used
//--- for setting and changing sign anchor point coordinates
datetime datel]:
double pricel];
//--— memory allocation

ArrayResize (date,bars) ;
ArrayResize (price, accuracy) ;

//--— fill the array of dates
ResetlLastError () ;
if (CopyTime (Symbol () ,Period(),0,bars,date)==-1)
{
Print ("Failed to copy time values! Error code = ",GetLastError());
return;
}
//--- fill the array of prices
//--- find the highest and lowest values of the chart

double max price=ChartGetDouble (0, CHART PRICE MAX) ;
double min price=ChartGetDouble (0, CHART PRICE MIN) ;
//--- define a change step of a price and fill the array
double step=(max price-min price) /accuracy;
for (int i=0;i<accuracy;i++)
price[i]=min price+i*step;
//--- define points for drawing the sign
int d=InpDate* (bars-1)/100;
int p=InpPrice* (accuracy-1)/100;
//—--—- create Arrow Up sign on the chart
if (!ArrowUpCreate (0, InpName, 0,date[d],price[p], InpAnchor, InpColor,
InpStyle, InpWidth, InpBack, InpSelection, InpHidden, InpZOrder) )
{

return;
}
//--- redraw the chart and wait for 1 second
ChartRedraw () ;
Sleep (1000) ;
//--- now, move the anchor point and change its position relative to the
//--- loop counter

int v_steps=accuracy/2;
//—--- move the anchor point

<

=



for (int 1=0;i<v_steps;i++)

{

//--—- use the following value
if (p<accuracy-1)
pt=1;
//-—-- move the point
if ('ArrowUpMove (0, InpName,date[d],pricelp]))
return;
//—--- check if the script's operation has been forcefully disabled
if (IsStopped())
return;
//--- redraw the chart

ChartRedraw () ;
}

//--— 1 second of delay
Sleep (1000) ;
//—--- change anchor point location relative to the sign
ArrowUpAnchorChange (0, InpName, ANCHOR BOTTOM) ;
//--- redraw the chart
ChartRedraw () ;
//--— 1 second of delay
Sleep (1000) ;
//--- delete the sign from the chart

ArrowUpDelete (0, InpName) ;
ChartRedraw () ;

//--- 1 second of delay
Sleep (1000) ;

//===
}
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Note

Anchor point position relative to the sign can be selected from
ENUM_ARROW_ANCHOR enumeration.

Large signs (more than 5) can only be created by setting the appropriate
OBJPROP_WIDTH property value when writing a code in MetaEditor.

Example

The following script creates and moves Arrow Down sign on the chart.
Special functions have been developed to create and change graphical
object's properties. You can use these functions "as is" in your own
applications.

#property strict //--- description

#property description "Script draws \"Array Down\" sign."

#property description "Anchor point coordinate is set in"
#property description "percentage of the chart window size."

//—-—-- display window of the input parameters during the script's launch
#property script show inputs

//--- input parameters of the script

input string InpName="ArrowDown"; // Sign name

input int InpDate=75; // Anchor point date in| ¢

input int InpPrice=75; // Anchor point price in



input ENUM ARROW ANCHOR InpAnchor=ANCHOR BOTTOM; // Anchor type

input color InpColor=clrRed; // Sign color

input ENUM LINE STYLE InpStyle=STYLE DOT; // Border line style

input int InpWidth=5; // Sign size

input bool InpBack=false; // Background sign

input bool InpSelection=false; // Highlight to move

input bool InpHidden=true; // Hidden in the object| 1

input long InpZOrder=0; // Priority for mouse c[li

e +

//| Create Array Down sign

e +

bool ArrowDownCreate (const long chart ID=0, // char
const string name="ArrowDown", // sijgr
const int sub_window=0, // subw
datetime time=0, // angct
double price=0, // angct
const ENUM ARROW ANCHOR anchor=ANCHOR BOTTOM, // anch
const color clr=clrRed, // sijgr
const ENUM LINE STYLE style=STYLE SOLID, // bord
const int width=3, // sijgr
const bool back=false, // in| t
const bool selection=true, // higt
const bool hidden=true, // hidc
const long z order=0) // pric

{
//--- set anchor point coordinates if they are not set

ChangeArrowEmptyPoint (time, price);
//--- reset the error value
ResetlLastError () ;
//-—-- create the sign

if(!ObjectCreate (chart ID,name,OBJ ARROW DOWN, sub window, time,price))

{
Print (_ FUNCTION

": failed to create \"Arrow Down\" sign! Error code =

return (false) ;
}
//—--- anchor type
ObjectSetInteger (chart ID,name, OBJPROP ANCHOR, anchor) ;
//--- set a sign color
ObjectSetInteger (chart ID,name, OBJPROP COLOR,clr);
//--- set the border line style
ObjectSetInteger (chart ID,name, OBJPROP STYLE,style);
//--- set the sign size
ObjectSetInteger (chart ID,name, OBJPROP WIDTH,width) ;
//--- display in the foreground (false) or background (true)
ObjectSetInteger (chart ID,name, OBJPROP BACK, back);

",GetLas

//--- enable (true) or disable (false) the mode of moving the sign by mous



//--—- when creating a graphical object using ObjectCreate function, the [k

//--- highlighted and moved by default. Inside this method, selection pafre

//—-—-- 1s true by default making it possible to highlight and move the ob[je
ObjectSetInteger (chart ID,name, OBJPROP SELECTABLE, selection);
ObjectSetInteger (chart ID,name, OBJPROP SELECTED, selection);

//--- hide (true) or display (false) graphical object name in the object| 1
ObjectSetInteger (chart ID,name, OBJPROP HIDDEN, hidden) ;
//-—-- set the priority for receiving the event of a mouse click in the che

ObjectSetInteger (chart ID,name, OBJPROP ZORDER, z order);
//--- successful execution
return (true) ;

[/ = +
//| Move the anchor point
[/ = +
bool ArrowDownMove (const long chart ID=0, // chart's ID
const string name="ArrowDown", // object name
datetime time=0, // anchor point time coc
double price=0) // anchor point price |cc
{
//-—-- 1if point position is not set, move it to the current bar having Bid

1f(!'time)
time=TimeCurrent () ;
if (!price)
price=SymbolInfoDouble (Symbol (), SYMBOL BID);
//--- reset the error value
ResetlLastError () ;
//—--- move the anchor point
if (!ObjectMove (chart ID,name,0,time,price))
{
Print ( FUNCTION |,

failed to move the anchor point! Error code = ",GetlLastErirc
return (false) ;
}
//--- successful execution
return (true) ;

[/ = +

//| Change Arrow Down sign anchor type

[/ +

bool ArrowDownAnchorChange (const long chart ID=0, //| c
const string name="ArrowDown", //| ¢

const ENUM ARROW ANCHOR anchor=ANCHOR TOP) //|a
{
//--- reset the error value
ResetLastError () ;
//--- change anchor point location



if (!ObjectSetInteger (chart ID,name, OBJPROP ANCHOR, anchor))
{
Print (_ FUNCTION |,

": failed to change anchor type! Error code = ",GetLastError|()
return (false) ;
}
//—-—- successful execution
return (true) ;

J [ mmmmmemmmme=ssse === ==c====c====c====c============ +
//| Delete Array Down sign
J [ mmmmmemmmme=ssse === ==c====c====c====c============ +
bool ArrowDownDelete (const long chart ID=0, // chart's ID
const string name="ArrowDown") // sign name
{
//—-—-- reset the error value

ResetlLastError () ;
//—--—- delete the sign
if (!ObjectDelete (chart ID,name))
{
Print (_FUNCTION ,
": failed to delete \"Arrow Down\" sign! Error code = ",GetLas
return (false) ;
}
//—-—— successful execution
return (true) ;

//| Check anchor point values and set default values
// | for empty ones |

void ChangeArrowEmptyPoint (datetime &time,double &price)
{
//--- 1f the point's time is not set, it will be on the current bar
if(!'time)
time=TimeCurrent () ;
//--- 1f the point's price is not set, it will have Bid value
if(!price)
price=SymbolInfoDouble (Symbol (), SYMBOL BID);

J [ mmmmmemmmme=ssse === ==c====c====c====c============ +
// | Script program start function
J [ mmmmmemmmme=ssse === ==c====c====c====c============ +

void OnStart ()
{

//--—- check correctness of the input parameters
if (InpDate<0 || InpDate>100 || InpPrice<0 || InpPrice>100)



{

Print ("Error! Incorrect values of input parameters!");

return;
}
//—-—— number of visible bars in the chart window
int bars=(int)ChartGetInteger (0, CHART VISIBLE BARS);
//--—- price array size
int accuracy=1000;
//--- arrays for storing the date and price values to be used
//--- for setting and changing sign anchor point coordinates
datetime datel]:
double pricel];
//-—-— memory allocation

ArrayResize (date,bars) ;
ArrayResize (price,accuracy) ;

//--- fill the array of dates
ResetlLastError () ;
if (CopyTime (Symbol () ,Period(),0,bars,date)==-1)
{
Print ("Failed to copy time values! Error code = ",GetLastError());
return;
}
//--- fill the array of prices
//--- find the highest and lowest values of the chart

double max price=ChartGetDouble (0, CHART PRICE MAX) ;
double min price=ChartGetDouble (0, CHART PRICE MIN) ;
//--- define a change step of a price and fill the array
double step=(max price-min price) /accuracy;
for (int i=0;i<accuracy;i++)
price[i]=min price+i*step;
//--- define points for drawing the sign
int d=InpDate* (bars-1)/100;
int p=InpPrice* (accuracy-1)/100;
//--- create Arrow Down sign on the chart
if (!ArrowDownCreate (0, InpName, 0,date[d],price[p], InpAnchor, InpColor,
InpStyle, InpWidth, InpBack, InpSelection, InpHidden, InpZOrder))
{

return;
}
//--- redraw the chart and wait for 1 second
ChartRedraw () ;
Sleep (1000) ;
//--- now, move the anchor point and change its position relative to the| s
//-—-- loop counter
int v_steps=accuracy/2;
//--- move the anchor point

for (int 1=0;i<v_steps;i++)



//--—- use the following value

if (p>1)
p-=1;
//--- move the point
if ('ArrowDownMove (0, InpName,date[d],price[p]))
return;
//—--- check if the script's operation has been forcefully disabled
if (IsStopped())
return;
//--- redraw the chart

ChartRedraw () ;
}

//--— 1 second of delay
Sleep (1000) ;
//—--- change anchor point location relative to the sign
ArrowDownAnchorChange (0, InpName, ANCHOR TOP) ;
//--- redraw the chart
ChartRedraw () ;
//--— 1 second of delay
Sleep (1000);
//--- delete the sign from the chart

ArrowDownDelete (0, InpName) ;
ChartRedraw () ;
//--- 1 second of delay
Sleep (1000) ;
/===
}
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Note

Anchor point position relative to the sign can be selected from
ENUM_ARROW_ANCHOR enumeration.

Large signs (more than 5) can only be created by setting the appropriate
OBJPROP_WIDTH property value when writing a code in MetaEditor.

Example

The following script creates and moves Stop sign on the chart. Special
functions have been developed to create and change graphical object's
properties. You can use these functions "as is" in your own applications.

#property strict //--- description

#property description "Script draws \"Stop\" sign."
#property description "Anchor point coordinate is set in"
#property description "percentage of the chart window size."

//—-—-- display window of the input parameters during the script's launch
#property script show inputs

//—--- input parameters of the script

input string InpName="ArrowStop"; // Sign name

)

input int InpDate=10; // Anchor point date in| ¢



input int InpPrice=50; // Anchor point price in

input ENUM ARROW ANCHOR InpAnchor=ANCHOR BOTTOM; // Anchor type

input color InpColor=clrRed; // Sign color

input ENUM LINE STYLE InpStyle=STYLE DOT; // Border line style

input int InpWidth=5; // Sign size

input bool InpBack=false; // Background sign

input bool InpSelection=false; // Highlight to move

input bool InpHidden=true; // Hidden in the object| 1

input long InpZOrder=0; // Priority for mouse cfli

e aF

//| Create Stop sign

e aF

bool ArrowStopCreate (const long chart ID=0, // char
const string name="ArrowStop", // sigr
const int sub window=0, // subw
datetime time=0, // angct
double price=0, // angct
const ENUM ARROW ANCHOR anchor=ANCHOR BOTTOM, // anch
const color clr=clrRed, // sijgr
const ENUM LINE STYLE style=STYLE SOLID, // bord
const int width=3, // sijgr
const bool back=false, // in| t
const bool selection=true, // higt
const bool hidden=true, // hidc
const long z _order=0) // pric

(
/ /===

ChangeArrowEmptyPoint (time, price) ;

/ /===

ResetlLastError () ;

reset the error

//--- create the sign

value

set anchor point coordinates if they are not set

if (!ObjectCreate (chart ID,name,OBJ ARROW STOP,sub window, time,price))

{
Print (

return (false) ;

}
//--- set anchor type

FUNCTION
": failed to create \"Stop\"

sign!

Error code =

ObjectSetInteger (chart ID,name, OBJPROP ANCHOR, anchor) ;

/ /===

set a sign colo

r

ObjectSetInteger (chart ID,name, OBJPROP COLOR,clr);

/ /===

set the border line style

ObjectSetInteger (chart ID,name, OBJPROP STYLE,style);

//-=-

set the sign si

ze

ObjectSetInteger (chart ID,name, OBJPROP WIDTH,width) ;

//--- display in the foreground

(false)

or background

(true)

ObjectSetInteger (chart ID,name, OBJPROP BACK, back);

",GetLastErroz



//--— enable (true) or disable (false) the mode of moving the sign by mous

//—--- when creating a graphical object using ObjectCreate function, the lok
//--- highlighted and moved by default. Inside this method, selection pafre
//—-—-- 1s true by default making it possible to highlight and move the ob[je

ObjectSetInteger (chart ID,name, OBJPROP SELECTABLE, selection);
ObjectSetInteger (chart ID,name, OBJPROP SELECTED, selection);

//--- hide (true) or display (false) graphical object name in the object| 1
ObjectSetInteger (chart ID,name, OBJPROP HIDDEN, hidden) ;
//-—-- set the priority for receiving the event of a mouse click in the che

ObjectSetInteger (chart ID,name, OBJPROP ZORDER, z order);
//--- successful execution
return (true) ;

[/ = +
//| Move the anchor point
[/ +
bool ArrowStopMove (const long chart ID=0, // chart's ID
const string name="ArrowStop", // object name
datetime time=0, // anchor point time coc
double price=0) // anchor point price |cc
{
//--—- if point position is not set, move it to the current bar having Bid

1f(!'time)
time=TimeCurrent () ;
if (!price)
price=SymbolInfoDouble (Symbol (), SYMBOL BID);
//--- reset the error value
ResetLastError () ;
//—--- move the anchor point
if (!ObjectMove (chart ID,name,0,time,price))
{
Print ( FUNCTION |,
": failed to move the anchor point! Error code = ",GetlLastErirc

return (false) ;

}

//--- successful execution
return (true) ;

[/ +

//| Change Stop sign anchor type

[/ +

bool ArrowStopAnchorChange (const long chart ID=0, //| c
const string name="ArrowStop", //| ¢

const ENUM ARROW ANCHOR anchor=ANCHOR TOP) //|a
{

//--- reset the error wvalue
ResetlLastError () ;



//--- change anchor type
if (!ObjectSetInteger (chart ID,name, OBJPROP ANCHOR, anchor))
{
Print (__ FUNCTION |,
": failed to change anchor type! Error code = ",GetLastError|()
return (false) ;
}
//--- successful execution
return (true) ;

J [ mmmmmemmmme=ssse === ==c====c====c====c============ +F
//| Delete Stop sign |
J [ mmmmmemmmme=ssse === ==c====c====c====c============ +F
bool ArrowStopDelete (const long chart ID=0, // chart's ID
const string name="ArrowStop") // label name
{
//—-—-- reset the error value

ResetlLastError () ;
//—--—- delete the sign
if (!ObjectDelete (chart ID,name))
{
Print (_FUNCTION ,
": failed to delete \"Stop\" sign! Error code = ",GetlLastError
return (false) ;
}
//—-—— successful execution
return (true) ;

//| Check anchor point values and set default values
// | for empty ones |

void ChangeArrowEmptyPoint (datetime &time,double &price)
{
//--- 1f the point's time is not set, it will be on the current bar
if(!'time)
time=TimeCurrent () ;
//--- 1f the point's price is not set, it will have Bid value
if (!price)
price=SymbolInfoDouble (Symbol (), SYMBOL BID);

J [ mmmmmemmmme=ssse === ==c====c====c====c============ +
//| Script program start function
J [ mmmmmemmmme === ===—===c====c====c=c========== +

void OnStart ()
{

//--—- check correctness of the input parameters



if (InpDate<0 || InpDate>100 || InpPrice<0 || InpPrice>100)
{

Print ("Error! Incorrect values of input parameters!");
return;
}
//—-—- number of visible bars in the chart window
int bars=(int)ChartGetInteger (0, CHART VISIBLE BARS);
//--- price array size
int accuracy=1000;
//--- arrays for storing the date and price values to be used
//--- for setting and changing sign anchor point coordinates
datetime datel]:
double pricel];
//--— memory allocation

ArrayResize (date,bars) ;
ArrayResize (price, accuracy) ;

//--— fill the array of dates
ResetlLastError () ;
if (CopyTime (Symbol () ,Period(),0,bars,date)==-1)
{
Print ("Failed to copy time values! Error code = ",GetLastError());
return;
}
//--- fill the array of prices
//--- find the highest and lowest values of the chart

double max price=ChartGetDouble (0, CHART PRICE MAX) ;
double min price=ChartGetDouble (0, CHART PRICE MIN) ;
//--- define a change step of a price and fill the array
double step=(max price-min price) /accuracy;
for (int i=0;i<accuracy;i++)
price[i]=min price+i*step;
//--- define points for drawing the sign
int d=InpDate* (bars-1)/100;
int p=InpPrice* (accuracy-1)/100;
//-—-—- create Stop sign on the chart
if (!ArrowStopCreate (0, InpName, 0,date[d],price[p], InpAnchor, InpColor,
InpStyle, InpWidth, InpBack, InpSelection, InpHidden, InpZOrder) )
{

return;
}
//--- redraw the chart and wait for 1 second
ChartRedraw () ;
Sleep (1000) ;
//--- now, move the anchor point and change its position relative to the
//--- loop counter

int h steps=bars*2/5;
//—--- move the anchor point

<

=



for (int i=0;i<h steps;i++)

//-=-

{

//--- use the following value
i1f (d<bars-1)
d+=1;
//-—-- move the point
if ('ArrowStopMove (0, InpName,date[d],price[p]))
return;
//—--- check if the script's operation has been forcefully disabled
if (IsStopped())
return;
//--- redraw the chart

ChartRedraw () ;

// 0.025 seconds of delay
Sleep (25);

}

change anchor point location relative to the sign

ArrowStopAnchorChange (0, InpName, ANCHOR TOP) ;

//-=-

redraw the chart

ChartRedraw () ;

//-=-

loop counter

h steps=bars*2/5;

//-=-

move the anchor point

for (int i=0;i<h steps;i++)

//-=-

{

//--—- use the following value
if (d<bars-1)
d+=1;
//-—-- move the point
if ('ArrowStopMove (0, InpName,date[d],price[p]))
return;
//—--- check if the script's operation has been forcefully disabled
if (IsStopped())
return;
//--- redraw the chart

ChartRedraw () ;
// 0.025 seconds of delay
Sleep (25);

}
1 second of delay

Sleep (1000) ;

//-=-

delete the sign from the chart

ArrowStopDelete (0, InpName) ;
ChartRedraw () ;

//-=-

1 second of delay

Sleep (1000) ;

//-=-
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Note

Anchor point position relative to the sign can be selected from
ENUM_ARROW_ANCHOR enumeration.

Large signs (more than 5) can only be created by setting the appropriate
OBJPROP_WIDTH property value when writing a code in MetaEditor.

Example

The following script creates and moves Check sigh on the chart. Special
functions have been developed to create and change graphical object's
properties. You can use these functions "as is" in your own applications.

#property strict //--- description

#property description "Script draws \"Check\" sign."
#property description "Anchor point coordinate is set in"
#property description "percentage of the chart window size."

//—-—-- display window of the input parameters during the script's launch
#property script show inputs

//—--- input parameters of the script

input string InpName="ArrowCheck"; // Sign name

[©)

input int InpDate=10; // Anchor point date in %



input int InpPrice=50; // Anchor point price in
input ENUM ARROW ANCHOR InpAnchor=ANCHOR TOP; // Anchor type

input color InpColor=clrRed; // Sign color
input ENUM LINE STYLE InpStyle=STYLE DOT; // Border line style
input int InpWidth=5; // Sign size
input bool InpBack=false; // Background sign
input bool InpSelection=false; // Highlight to move
input bool InpHidden=true; // Hidden in the object 1lijst
input long InpZOrder=0; // Priority for mouse click
e aF
//| Create Check sign
[/ = e - +
bool ArrowCheckCreate (const long chart ID=0, // cha
const string name="ArrowCheck", // slic
const int sub_window=0, // spuk
datetime time=0, // anc
double price=0, // anc
const ENUM ARROW ANCHOR anchor=ANCHOR BOTTOM, // anc
const color clr=clrRed, // slic
const ENUM LINE STYLE style=STYLE SOLID, // bor
const int width=3, // slic
const bool back=false, // in
const bool selection=true, // hlic
const bool hidden=true, // hlic
const long z order=0) // pri
{
//--- set anchor point coordinates if they are not set
ChangeArrowEmptyPoint (time, price) ;
//--- reset the error value
ResetlLastError () ;
//-—-- create the sign
if (!ObjectCreate (chart ID,name,OBJ ARROW CHECK, sub window, time,price))
{
Print ( FUNCTION ,
": failed to create \"Check\" sign! Error code = ",GetLastErirc

return (false) ;
}
//-—-- set anchor type
ObjectSetInteger (chart ID,name, OBJPROP ANCHOR, anchor) ;
//--- set a sign color
ObjectSetInteger (chart ID,name, OBJPROP COLOR,clr);
//--- set the border line style
ObjectSetInteger (chart ID,name, OBJPROP STYLE,style);
//--- set the sign size
ObjectSetInteger (chart ID,name, OBJPROP WIDTH,width) ;
//--- display in the foreground (false) or background (true)
ObjectSetInteger (chart ID,name, OBJPROP BACK, back);



//--— enable (true) or disable (false) the mode of moving the sign by mous

//—--- when creating a graphical object using ObjectCreate function, the lok
//--- highlighted and moved by default. Inside this method, selection pafre
//—-—-- 1s true by default making it possible to highlight and move the ob[je

ObjectSetInteger (chart ID,name, OBJPROP SELECTABLE, selection);
ObjectSetInteger (chart ID,name, OBJPROP SELECTED, selection);

//--- hide (true) or display (false) graphical object name in the object| 1
ObjectSetInteger (chart ID,name, OBJPROP HIDDEN, hidden) ;
//-—-- set the priority for receiving the event of a mouse click in the che

ObjectSetInteger (chart ID,name, OBJPROP ZORDER, z order);
//--- successful execution
return (true) ;

[/ = +
//| Move the anchor point
[/ +
bool ArrowCheckMove (const long chart ID=0, // chart's ID
const string name="ArrowCheck", // object name
datetime time=0, // anchor point time| ¢
double price=0) // anchor point pricke
{
//--- 1if point position is not set, move it to the current bar having Bid

1f(!'time)
time=TimeCurrent () ;
if (!price)
price=SymbolInfoDouble (Symbol (), SYMBOL BID);
//--- reset the error value
ResetLastError () ;
//—--- move the anchor point
if (!ObjectMove (chart ID,name,0,time,price))
{
Print ( FUNCTION |,
": failed to move the anchor point! Error code = ",GetlLastErirc

return (false) ;

}

//--- successful execution
return (true) ;

[/ +
// | Change Check anchor type
[/ +
bool ArrowCheckAnchorChange (const long chart ID=0, /Y
const string name="ArrowCheck", /|/

const ENUM ARROW ANCHOR anchor=ANCHOR TOP) //
{

//--- reset the error wvalue
ResetlLastError () ;



//--- change anchor type
if (!ObjectSetInteger (chart ID,name, OBJPROP ANCHOR, anchor))
{
Print (__ FUNCTION |,
": failed to change anchor type! Error code = ",GetLastError|()
return (false) ;
}
//--- successful execution
return (true) ;

J [ mmmmmemmmme=ssse === ==c====c====c====c============ +
//| Delete Check sign
J [ mmmmmemmmme=ssse === ==c====c====c====c============ +
bool ArrowCheckDelete (const long chart ID=0, // chart's ID
const string name="ArrowCheck") // sign name
{
//—-—-- reset the error value

ResetlLastError () ;
//—--—- delete the sign
if (!ObjectDelete (chart ID,name))
{
Print (_FUNCTION ,
": failed to delete \"Check\" sign! Error code = ",GetlastErrc
return (false) ;
}
//—-—— successful execution
return (true) ;

//| Check anchor point values and set default values
// | for empty ones |

void ChangeArrowEmptyPoint (datetime &time,double &price)
{
//--- 1f the point's time is not set, it will be on the current bar
if(!'time)
time=TimeCurrent () ;
//--- 1f the point's price is not set, it will have Bid value
if (!price)
price=SymbolInfoDouble (Symbol (), SYMBOL BID);

J [ mmmmmemmmme=ssse === ==c====c====c====c============ +
//| Script program start function
J [ mmmmmemmmme === ===—===c====c====c=c========== +

void OnStart ()
{

//--—- check correctness of the input parameters



if (InpDate<0 || InpDate>100 || InpPrice<0 || InpPrice>100)
{

Print ("Error! Incorrect values of input parameters!");
return;
}
//—-—- number of visible bars in the chart window
int bars=(int)ChartGetInteger (0, CHART VISIBLE BARS);
//--- price array size
int accuracy=1000;
//--- arrays for storing the date and price values to be used
//--- for setting and changing sign anchor point coordinates
datetime datel]:
double pricel];
//--— memory allocation

ArrayResize (date,bars) ;
ArrayResize (price, accuracy) ;

//--— fill the array of dates
ResetlLastError () ;
if (CopyTime (Symbol () ,Period(),0,bars,date)==-1)
{
Print ("Failed to copy time values! Error code = ",GetLastError());
return;
}
//--- fill the array of prices
//--- find the highest and lowest values of the chart

double max price=ChartGetDouble (0, CHART PRICE MAX) ;
double min price=ChartGetDouble (0, CHART PRICE MIN) ;
//--- define a change step of a price and fill the array
double step=(max price-min price) /accuracy;
for (int i=0;i<accuracy;i++)
price[i]=min price+i*step;
//--- define points for drawing the sign
int d=InpDate* (bars-1)/100;
int p=InpPrice* (accuracy-1)/100;
//--- create Check sign on the chart
if (!ArrowCheckCreate (0, InpName, 0,date[d],price(p], InpAnchor, InpColor,
InpStyle, InpWidth, InpBack, InpSelection, InpHidden, InpZOrder) )
{

return;
}
//--- redraw the chart and wait for 1 second
ChartRedraw () ;
Sleep (1000) ;
//--- now, move the anchor point and change its position relative to the
//--- loop counter

int h steps=bars*2/5;
//—--- move the anchor point

<

=



for (int i=0;i<h steps;i++)

{

//--- use the following value
i1f (d<bars-1)
d+=1;
//-—-- move the point
if ('ArrowCheckMove (0, InpName,date[d],pricelp]))
return;
//—--- check if the script's operation has been forcefully disabled
if (IsStopped())
return;
//--- redraw the chart

ChartRedraw () ;
// 0.025 seconds of delay

Sleep (25);
}
//—--- change anchor point location relative to the sign
ArrowCheckAnchorChange (0, InpName, ANCHOR BOTTOM) ;
//--- redraw the chart
ChartRedraw () ;
//--- loop counter
h steps=bars*2/5;
//--—- move the anchor point

for (int i=0;i<h steps;i++)

{

//--—- use the following value
if (d<bars-1)
d+=1;
//-—-- move the point
if ('ArrowCheckMove (0, InpName,date[d],pricelp]))
return;
//—--- check if the script's operation has been forcefully disabled
if (IsStopped())
return;
//--- redraw the chart

ChartRedraw () ;
// 0.025 seconds of delay

Sleep(25);
}
//--— 1 second of delay
Sleep (1000) ;
//--- delete the sign from the chart

ArrowCheckDelete (0, InpName) ;
ChartRedraw () ;

//--- 1 second of delay
Sleep (1000) ;

//===
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The following script creates and moves left price label on the chart. Special
functions have been developed to create and change graphical object's
properties. You can use these functions "as is" in your own applications.

#property strict //--- description

fproperty description "Script creates the left price label on the chart.|"
#property description "Anchor point coordinate is set in"

#property description "percentage of the chart window size."

//
//
//
//
//
//
//

Price label name
Anchor point date in %
Anchor point price in %
Price label color
Border line style

Price label size
Background label

//—--- display window of the input parameters during the script's launch
#property script show inputs

//—--- input parameters of the script

input string InpName="LeftPrice";
input int InpDate=100;

input int InpPrice=10;

input color InpColor=clrRed;
input ENUM LINE STYLE InpStyle=STYLE SOLID;
input int InpWidth=2;

input bool InpBack=false;

input bool InpSelection=true;

input bool InpHidden=true;

//
//

Highlight to move
Hidden in the object 1lilst



input long InpZOrder=0; // Priority for mouse click

/= mm e - +

//| Create the left price label

/= mm e - +

bool ArrowLeftPriceCreate (const long chart ID=0, // char
const string name="LeftPrice", // prlic
const int sub_window=0, // subw
datetime time=0, // angct
double price=0, // anlct
const color clr=clrRed, // prjic
const ENUM LINE STYLE style=STYLE SOLID, // bord
const int width=1, // priic
const bool back=false, // in| t
const bool selection=true, // higt
const bool hidden=true, // hidc
const long z_order=0) // pric

{
//-—-—- set anchor point coordinates if they are not set

ChangeArrowEmptyPoint (time, price) ;
//--- reset the error value
ResetlLastError () ;
//--- create a price label
if (!ObjectCreate (chart ID,name, OBJ ARROW LEFT PRICE,sub window,time,pri
{
Print (_ FUNCTION ,
": failed to create the left price label! Error code = ", Getlle
return (false) ;

}

//--- set the label color
ObjectSetInteger (chart ID,name, OBJPROP COLOR, clr);

//--- set the border line style
ObjectSetInteger (chart ID,name, OBJPROP STYLE, style);

//--- set the label size
ObjectSetInteger (chart ID,name, OBJPROP WIDTH,width) ;

//--- display in the foreground (false) or background (true)
ObjectSetInteger (chart ID,name, OBJPROP BACK, back) ;

//—-—-- enable (true) or disable (false) the mode of moving the label by mot

//-—-— when creating a graphical object using ObjectCreate function, the [k

//--- highlighted and moved by default. Inside this method, selection pafre

//--- 1is true by default making it possible to highlight and move the ob[je

ObjectSetInteger (chart ID,name, OBJPROP SELECTABLE, selection);
ObjectSetInteger (chart ID,name, OBJPROP SELECTED, selection);

//--- hide (true) or display (false) graphical object name in the object| 1
ObjectSetInteger (chart ID,name, OBJPROP HIDDEN, hidden) ;
//—-—-—- set the priority for receiving the event of a mouse click in the che

ObjectSetInteger (chart ID,name, OBJPROP ZORDER, z order);
//--- successful execution



return (true) ;

/= mm - +
//| Move the anchor point
e +F
bool ArrowLeftPriceMove (const long chart ID=0, // chart's ID
const string name="LeftPrice", // label name
datetime time=0, // anchor point tfin
double price=0) // anchor point plri
{
//-—-- 1if point position is not set, move it to the current bar having Bid

if(!'time)
time=TimeCurrent () ;
if (!price)
price=SymbolInfoDouble (Symbol (), SYMBOL BID);
//--- reset the error value
ResetlLastError () ;
//--- move the anchor point
if (!ObjectMove (chart ID,name,0,time,price))
{
Print ( FUNCTION ,
": failed to move the anchor point! Error code = ",GetLastErrc
return (false) ;

}

//--- successful execution

return (true) ;

e +F
//| Delete the left price label from the chart
e +F
bool ArrowLeftPriceDelete (const long chart ID=0, // chart's ID
const string name="LeftPrice") // label name
{
//--- reset the error value

ResetlLastError () ;
//--- delete the label
if (!ObjectDelete (chart ID,name))
{
Print ( FUNCTION ,
": failed to delete the left price label! Error code = ", Getlle
return (false) ;

}

//--- successful execution

return (true) ;

// | Check anchor point values and set default values



//| for empty ones |

void ChangeArrowEmptyPoint (datetime &time,double &price)
{
//--- if the point's time is not set, it will be on the current bar
if (!time)
time=TimeCurrent () ;
//--- if the point's price is not set, it will have Bid wvalue
if (!price)
price=SymbolInfoDouble (Symbol (), SYMBOL BID);

e +
//| Script program start function
e +

vold OnStart ()
{

//—--- check correctness of the input parameters
if (InpDate<0 || InpDate>100 || InpPrice<0 || InpPrice>100)
{
Print ("Error! Incorrect values of input parameters!");
return;
}
//—--—- number of visible bars in the chart window
int bars=(int)ChartGetInteger (0, CHART VISIBLE BARS);
//--- price array size
int accuracy=1000;
//--- arrays for storing the date and price values to be used
//--- for setting and changing label anchor point coordinates
datetime datel[];
double pricel];
//--- memory allocation

ArrayResize (date,bars);

ArrayResize (price, accuracy);
//--- fill the array of dates

ResetlLastError () ;

if (CopyTime (Symbol () ,Period(),0,bars,date)==-1)
{
Print ("Failed to copy time values! Error code = ",GetLastError()):
return;
}
//--- fill the array of prices
//--- find the highest and lowest values of the chart

double max price=ChartGetDouble (0, CHART PRICE MAX);

double min price=ChartGetDouble (0, CHART PRICE MIN) ;
//--- define a change step of a price and fill the array

double step=(max price-min price)/accuracy;

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



price[i]=min price+i*step;

//--- define points for drawing the label
int d=InpDate* (bars-1)/100;
int p=InpPrice* (accuracy-1)/100;

//--- create the left price label on the chart

if (!ArrowlLeftPriceCreate (0, InpName, 0,date[d],price(p], InpColor,

InpStyle, InpWidth, InpBack, InpSelection, InpHidden, InpZOrder) )
{

return;

}

redraw the chart and wait for 1 second

ChartRedraw () ;
Sleep(1000) ;
//--- now, move the anchor point

loop counter

int v _steps=accuracy*4/5;

//--- move the anchor point

for (int i1=0;1i<v_steps;i++)

{

//--- use the following value
if (p<accuracy-1)
pt+t=1;
//--- move the point
if (!ArrowLeftPriceMove (0, InpName,date[d],price(p]))
return;
//—--- check if the script's operation has been forcefully disabled
if (IsStopped())
return;
//--- redraw the chart

ChartRedraw () ;

}
1 second of delay

Sleep(1000) ;

//--- delete the label from the chart
ArrowLeftPriceDelete (0, InpName) ;
ChartRedraw () ;

1 second of delay

Sleep(1000) ;
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The following script creates and moves right price label on the chart. Special
functions have been developed to create and change graphical object's
properties. You can use these functions "as is" in your own applications.

#property strict //--- description

#property description "Script creates the right price label on the chart|."
#property description "Anchor point coordinate is set in"
#property description "percentage of the chart window size."

//
//
//
//
//
//
//

Price label name
Anchor point date in %
Anchor point price in %
Price label color
Border line style

Price label size
Background label

//—--- display window of the input parameters during the script's launch
#property script show inputs

//--- input parameters of the script

input string InpName="RightPrice";
input int InpDate=0;

input int InpPrice=90;

input color InpColor=clrRed;
input ENUM LINE STYLE InpStyle=STYLE SOLID;
input int InpWidth=2;

input bool InpBack=false;

input bool InpSelection=true;

input bool InpHidden=true;

//
//

Highlight to move
Hidden in the object 1lilst



input long InpZOrder=0; // Priority for mouse click

/= mm e - +

//| Create the right price label

J e === =============================== +F

bool ArrowRightPriceCreate (const long chart ID=0, // cha
const string name="RightPrice", // pri
const int sub window=0, // spuk
datetime time=0, // ahnc
double price=0, // anc
const color clr=clrRed, // plri
const ENUM LINE STYLE style=STYLE SOLID, // bor
const int width=1, // pri
const bool back=false, // in
const bool selection=true, // hlic
const bool hidden=true, // hlic
const long z order=0) // pri

{
//-—-—- set anchor point coordinates if they are not set

ChangeArrowEmptyPoint (time, price) ;
//--- reset the error value
ResetlLastError () ;
//--- create a price label
if (!ObjectCreate (chart ID,name, OBJ ARROW RIGHT PRICE, sub window, time, pr
{
Print (_ FUNCTION ,
": failed to create the right price label! Error code = ",Getl

return (false) ;

}

//--- set the label color
ObjectSetInteger (chart ID,name, OBJPROP COLOR, clr);

//--- set the border line style
ObjectSetInteger (chart ID,name, OBJPROP STYLE, style);

//--- set the label size
ObjectSetInteger (chart ID,name, OBJPROP WIDTH,width) ;

//--- display in the foreground (false) or background (true)
ObjectSetInteger (chart ID,name, OBJPROP BACK, back) ;

//—-—-- enable (true) or disable (false) the mode of moving the label by mot

//-—-— when creating a graphical object using ObjectCreate function, the [k

//--- highlighted and moved by default. Inside this method, selection pafre

//--- 1is true by default making it possible to highlight and move the ob[je

ObjectSetInteger (chart ID,name, OBJPROP SELECTABLE, selection);
ObjectSetInteger (chart ID,name, OBJPROP SELECTED, selection);

//--- hide (true) or display (false) graphical object name in the object| 1
ObjectSetInteger (chart ID,name, OBJPROP HIDDEN, hidden) ;
//—-—-—- set the priority for receiving the event of a mouse click in the che

ObjectSetInteger (chart ID,name, OBJPROP ZORDER, z order);
//--- successful execution



return (true) ;

e +F

//| Move the anchor point

e +F

bool ArrowRightPriceMove (const long chart ID=0, // chart's ID
const string name="RightPrice", // label name
datetime time=0, // anchor point| t
double price=0) // anchor point| g

{
//--- 1if point position is not set, move it to the current bar having Bid

if(!'time)
time=TimeCurrent () ;
if (!price)
price=SymbolInfoDouble (Symbol (), SYMBOL BID);
//--- reset the error value
ResetlLastError () ;
//--- move the anchor point
if (!ObjectMove (chart ID,name,0,time,price))
{
Print ( FUNCTION ,

failed to move the anchor point! Error code = ",GetLastErrc
return (false);
}
//-—-- successful execution
return (true) ;

e +F
//| Delete the right price label from the chart
e +F
bool ArrowRightPriceDelete (const long chart ID=0, // chart's ID
const string name="RightPrice") // label name
{
//--- reset the error value
ResetlLastError () ;
//--- delete the label

if (!ObjectDelete (chart ID,name))

{
Print (_ FUNCTION

": failed to delete the right price label! Error code = ",Getl
return (false) ;

}

//--- successful execution

return (true) ;

// | Check anchor point values and set default values



//| for empty ones |

void ChangeArrowEmptyPoint (datetime &time,double &price)
{
//--- if the point's time is not set, it will be on the current bar
if (!time)
time=TimeCurrent () ;
//--- if the point's price is not set, it will have Bid wvalue
if (!price)
price=SymbolInfoDouble (Symbol (), SYMBOL BID);

e +
//| Script program start function
e +

vold OnStart ()
{

//—--- check correctness of the input parameters
if (InpDate<0 || InpDate>100 || InpPrice<0 || InpPrice>100)
{
Print ("Error! Incorrect values of input parameters!");
return;
}
//—--—- number of visible bars in the chart window
int bars=(int)ChartGetInteger (0, CHART VISIBLE BARS);
//--- price array size
int accuracy=1000;
//--- arrays for storing the date and price values to be used
//--- for setting and changing label anchor point coordinates
datetime datel[];
double pricel];
//--- memory allocation

ArrayResize (date,bars);

ArrayResize (price, accuracy);
//--- fill the array of dates

ResetlLastError () ;

if (CopyTime (Symbol () ,Period(),0,bars,date)==-1)
{
Print ("Failed to copy time values! Error code = ",GetLastError()):
return;
}
//--- fill the array of prices
//--- find the highest and lowest values of the chart

double max price=ChartGetDouble (0, CHART PRICE MAX);

double min price=ChartGetDouble (0, CHART PRICE MIN) ;
//--- define a change step of a price and fill the array

double step=(max price-min price)/accuracy;

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



price[i]=min price+i*step;

//--- define points for drawing the label
int d=InpDate* (bars-1)/100;
int p=InpPrice* (accuracy-1)/100;

//—--- create the right price label on the chart

if (!ArrowRightPriceCreate (0, InpName, 0,date[d],pricel[p], InpColor,

/ /===

InpStyle, InpWidth, InpBack, InpSelection, InpHidden, InpZOrder) )
{

return;

}

redraw the chart and wait for 1 second

ChartRedraw () ;
Sleep(1000) ;
//--- now, move the anchor point

/ /===

loop counter

int v _steps=accuracy*4/5;

