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Automated trading has
t r a n s f o r m e d  t h e

financial  markets,
allowing  traders  to
execute strategies with
precision,  speed,  and
discipline. At the heart
of  this  revolution  lies
the  ability  to  create
custom algorithms that
can  analyze  markets,
manage risk, and place
trades  without  human
intervention.  Expert
A d v i s o r
Programming  For
Metatrader  5  is  the
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skill  that  unlocks  this
potential, enabling you
to  build  sophisticated
trading robots  tailored
to  your  specific
strategies.  Whether
you are a retail trader
looking to automate a
simple moving average
c r o s s o v e r  o r  a
quantitative  developer
building  a  complex
multi-asset  system,
mastering  the  art  of
programming  in  the
MQL5 environment is a
valuable  endeavor.
This  comprehensive
guide  will  walk  you
through everything you
need to know, from the
fundamental  concepts
t o  a d v a n c e d
o p t i m i z a t i o n
techniques,  ensuring
y o u  h a v e  a  s o l i d
foundation for creating
robust  and  profitable
automated  trading
systems.

WHAT IS AN
EXPERT ADVISOR
IN MT5?

An  Expert  Advisor,
commonly  referred  to
as an EA, is a program
written  in  the  MQL5
language  that  runs
within  the  MetaTrader
5 platform. Its primary
function is to automate
trading  decis ions.
Instead  of  a  human
t r a d e r  m a n u a l l y
analyzing  charts  and
executing  orders,  the
E A  m o n i t o r s  t h e
market  in  real-time
based  on  a  predefined
set of rules. When the
conditions  coded  into
the  program are  met,
t h e  E A  c a n
automatically  open,
m o d i f y ,  o r  c l o s e
positions. The power of
E x p e r t  A d v i s o r
p rog ramming  f o r
Metatrader 5 lies in its
ab i l i t y  to  remove
emotional  bias  from
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trading.  A  well-coded
EA will  follow its logic
consistently,  whether
the  market  is  volatile
or calm, during the day
or  overnight .  This
automat ion  is  not
l imited  to  a  s ingle
c u r r e n c y  p a i r  o r
timeframe; a single EA
can  be  designed  to
mon i to r  mu l t i p l e
s y m b o l s
s i m u l t a n e o u s l y ,
making it an incredibly
versa t i l e  too l  f o r
t r a d e r s  o f  a l l
experience  levels.

WHY CHOOSE
METATRADER 5
FOR ALGORITHMIC
TRADING?

While  MetaTrader  4
rema ins  popu la r ,
MetaTrader  5  offers
significant  advantages
for  algorithmic trading
that  make  Exper t
Advisor  programming
for  Metatrader  5  a
f o r w a r d - t h i n k i n g

choice. MT5 supports a
true  multi-threading
environment,  meaning
your  EA  can  process
data  more  efficiently,
e s p e c i a l l y  w h e n
handl ing  mult ip le
charts  or  complex
ca lcu la t ions .  The
platform  also  offers
m o r e  a d v a n c e d
technical  indicators,  a
bui l t - in  economic
calendar,  and a  wider
range  of  order  types,
including  pending
orders  and  stop-limit
o r d e r s .  F r o m  a
p r o g r a m m i n g
perspective, MQL5 is a
more  powerful  and
structured  language
than MQL4. It supports
o b j e c t - o r i e n t e d
programming,  which
allows  for  cleaner,
more  modular,  and
r e u s a b l e  c o d e .
Add i t i ona l l y ,  the
Strategy Tester in MT5
is  significantly  faster
a n d  m o r e
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s o p h i s t i c a t e d ,
support ing  mul t i -
currency  backtesting
a n d  a d v a n c e d
simulat ion  of  rea l
market  conditions,
including  tick-by-tick
analysis.  For  anyone
s e r i o u s  a b o u t
d e v e l o p i n g
pro fess iona l -g rade
trading  robots,  MT5
provides the necessary
tools and performance.

UNDERSTANDING
THE MQL5
PROGRAMMING
LANGUAGE

MQL5  is  a  high-level,
compiled programming
language  specifically
d e s i g n e d  f o r
developing  trading
robots ,  techn ica l
indicators, scripts, and
libraries  within  the
M e t a T r a d e r  5
environment.  I t  is
syntactically  similar  to
C++,  which  makes  it
both  powerful  and

accessible  to  those
w i t h  s o m e
p r o g r a m m i n g
background. One of the
key  advantages  of
E x p e r t  A d v i s o r
p rog ramming  f o r
Metatrader  5  using
MQL5  is  the  object-
oriented  paradigm.
This allows developers
to  create  classes  for
different  trading
s t r a t e g i e s ,  r i s k
management modules,
or  signal  processing,
making the code more
organized and easier to
maintain.  MQL5  also
i n c l u d e s  a  v a s t
standard library of pre-
bui l t  funct ions  for
trading  operations,
technical  indicators,
chart  management,
and  file  handling.  This
reduces the amount of
code you need to write
f rom  scratch.  The
language  is  compiled
into  executable  files
w i t h  t h e  . e x 5
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extension,  which  can
be run directly on the
MT5  platform.  The
compi ler  is  h ighly
efficient, optimizing the
code to run as quickly
as  possible,  which  is
critical  in  fast-moving
markets.

Key
Differenc
es
Between
MQL4
and
MQL5
If you are transitioning
f r o m  M Q L 4 ,
understanding the key
differences is essential.
MQL5  uses  a  different
system  for  accessing

t r a d e  d a t a  a n d
execut ing  orders.
Instead  of  the  single
O r d e r S e n d ( )
function, MQL5 uses a
ticketing system based
on  position  and  order
objects.  Positions  are
handled  collectively,
which  means  you can
easily analyze all open
positions  on a  symbol
and  modify  them  in
bulk.  The  syntax  for
function parameters is
a lso  more  r ig id  in
M Q L 5 ,  r e q u i r i n g
explicit  passing  of
s t r u c t u r e s  l i k e
MqlTradeRequest
and MqlTradeResult.
This might seem more
verbose initially, but it
p rov ides  g rea te r
control  and  reduces
the  r isk  o f  errors .
Furthermore, MQL5 has
a  built-in  time  series
access  system that  is
o p t i m i z e d  f o r
p rocess ing  l a rge
amounts  of  historical
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data.  The  indexing  of
price arrays in MQL5 is
a l s o  r e v e r s e d
compared  to  MQL4,
w h i c h  c a n  b e  a
c o m m o n  p o i n t  o f
confusion.  Adapting to
these  differences  is  a
c r u c i a l  s t e p  i n
master ing  Exper t
Advisor  programming
for  Metatrader  5.

SETTING UP YOUR
DEVELOPMENT
ENVIRONMENT

Before  you  write  your
first  line  of  code,  you
need  to  set  up  the
p r o p e r  t o o l s .
F o r t u n a t e l y ,
MetaTrader  5  includes
a  p o w e r f u l ,  f r e e
i n t e g r a t e d
d e v e l o p m e n t
environment called the
MetaEditor.  To  access
it,  simply  open  MT5
and  press  F4 .  The
MetaEditor  provides
everything  you  need
for  Expert  Advisor

p rog ramming  f o r
Metatrader  5:

Code Editor: A
full-featured text
editor with
syntax
highlighting,
code completion,
and bracket
matching.
Compiler: A
built-in compiler
that turns your
MQL5 code into a
runnable .ex5
file. It provides
detailed error
messages to help
you debug your
code.
Debugger: A
crucial tool for
testing your EA
logic. You can set
breakpoints, step
through your
code line by line,
and inspect
variable values
at runtime.
Strategy
Tester: While
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technically part
of the main MT5
platform, the
MetaEditor can
launch test jobs
directly, allowing
you to quickly
iterate on your
code.
Help and
Documentation
: MetaEditor
includes an
extensive built-in
help system that
covers every
function and
language
construct in
MQL5.

S p e n d  t i m e
familiarizing  yourself
with  the  MetaEditor
i n t e r f a c e .
Understanding  how  to
use the code explorer,
the  search  function,
and  the  debugging
tools  will  significantly
s p e e d  u p  y o u r
development process.

CORE
COMPONENTS OF
AN MT5 EXPERT
ADVISOR

Every  Expert  Advisor,
r e g a r d l e s s  o f  i t s
c o m p l e x i t y ,  i s
structured  around  a
few  fundamenta l
b u i l d i n g  b l o c k s .
Understanding  these
components  is  the
foundation  of  Expert
Advisor  programming
for  Metatrader  5:

The
Important
Event
Handlers
MQL5  is  an  event -
driven  language.  Your
E A  d o e s  n o t  r u n
continuously;  instead,
it  waits  for  specific
events  to  occur  and
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then  executes  the
corresponding  code.
T h e  t h r e e  m o s t
i m p o r t a n t  e v e n t
handlers  are:

OnInit(): This1.
function is called
once when the
EA is first loaded
onto a chart or
when its input
parameters are
changed. It is
used for
initialization
tasks like
creating indicator
handles, loading
variable defaults,
or checking for a
valid connection
to the broker.
OnTick(): This is2.
the core of your
EA. It is called
every time a new
tick arrives for
the symbol the
EA is attached to.
This function
contains the
main trading

logic: analyzing
prices, checking
conditions, and
executing trades.
Optimizing the
code inside
OnTick() is
crucial for
performance.
OnDeinit(): This3.
function is called
when the EA is
being removed
from the chart or
when the
terminal is
shutting down. It
is used for
cleanup tasks,
such as releasing
indicator handles
or deleting
dynamically
created objects.

Trading
Functions
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and
Order
Managem

ent
M Q L 5  p r o v i d e s  a
comprehensive  set  of
functions for managing
trades .  These  are
typically  used  within
t h e  O n T i c k ( )
function. Key functions
include:

PositionSelect(
): Selects an
open position for
further analysis.
PositionOpen():
Sends a request
to open a new
position. This
uses the
MqlTradeReque
st and
MqlTradeResul
t structures.
PositionModify

(): Changes the
Stop Loss or
Take Profit levels
on an existing
position.
PositionClose()
: Closes an
existing open
position.
OrderSend(): A
more general
function used for
managing
pending orders
as well as market
orders.

Proper  understanding
of these functions and
t h e i r  a s s o c i a t e d
structures is critical for
r e l i a b l e  t r a d e
execut ion  in  your
E x p e r t  A d v i s o r
p rog ramming  f o r
Metatrader 5 projects.

STEP-BY-STEP:
BUILDING A
SIMPLE EXPERT
ADVISOR

L e t  u s  c r e a t e  a
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conceptual  framework
for  a  very  basic  EA.
This is not a full  code
l i s t i n g ,  b u t  a n
illustration of the logic
flow  that  forms  the
basis of Expert Advisor
p rog ramming  f o r
Metatrader  5:
1.  Define  Input
Parameters:  Start  by
defining  external
variables that allow the
user  to  adjust  the  EA
without  recompiling.
Fo r  example ,  you
might  define  a
MovingAveragePeri
od, a LotSize, and a
StopLossInPips.
2. Initialize Indicator
H a n d l e s :  I n  t h e
OnInit()  function,
create handles for the
indicators  you  need,
s u c h  a s  a  M o v i n g
Average. The handle is
a unique identifier  that
a l l ows  your  EA  to
access  the  indicator
data  later.

3.  Check  for  New
Tick:  The  OnTick()
f u n c t i o n  i s
automatically called. It
is  good  practice  to
check if a new bar has
f o r m e d  t o  a v o i d
processing  the  same
bar  multiple  times.
4.  Get  Indicator
Data:  Use  functions
like CopyBuffer() to
retr ieve  the  latest
va lues  f r om  you r
indicator  handles.  For
examp le ,  ge t  the
current  and  previous
MA values  to  see  the
trend direction.
5 .  I m p l e m e n t
Trading  Logic:  Code
your  entry  and  exit
conditions.  A  simple
logic  could  be:  If  the
current  price  crosses
above  the  moving
average  and  there  is
no long position, open
a buy order. If the price
crosses below the MA,
close the long position.
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6.  Execute Trade:  If
the conditions are met,
p r e p a r e  t h e
MqlTradeRequest
structure,  specify  the
action (trade_deal), the
symbol,  the  volume,
the  pr ice,  and  the
protective stops.  Send
the  request  us ing
OrderSend()  and
check  the  result  in
MqlTradeResult .
7.  Manage  Risk:
Implement  your  stop
loss  and  take  profit
log ic .  Th is  can  be
dynamic ,  such  as
trailing a stop loss  as
the price moves in your
favor.

ADVANCED
FEATURES IN
EXPERT ADVISOR
PROGRAMMING
FOR METATRADER
5

O n c e  y o u  a r e
comfortable  with  the
basics, you can explore

m o r e  a d v a n c e d
capabilities  that  make
E x p e r t  A d v i s o r
p rog ramming  f o r
M e t a t r a d e r  5  s o
powerful:

Multi-
Currency
and Multi-
Timefram
e EAs
Advanced  EAs  do  not
have to be limited to a
single chart. Using the
S y m b o l ( )  a n d
Period()  functions,
you can program an EA
attached to  one chart
to  analyze  data  from
other  symbols  and
t i m e f r a m e s .  F o r
example,  an  EA  on  a
EURUSD  M15  chart
might  check  the  daily
trend on EURUSD and
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the  correlation  with
U S D C H F  b e f o r e
entering  a  trade.  This
r e q u i r e s  c a r e f u l
management  of  data
synchronization  and
indicator  handles  for
e a c h  s y m b o l  a n d
timeframe.

Dynamic
Position
Sizing
and Risk
Managem
ent
Fixed  lot  s izes  are
r a r e l y  o p t i m a l .
Professional  Expert
Advisor  programming
f o r  M e t a t r a d e r  5
includes  sophisticated
r i sk  management
algorithms.  You  can

c o d e  y o u r  E A  t o
calculate  position  size
based on a percentage
of  account  equity,  a
fixed dollar  risk,  or  the
v o l a t i l i t y  o f  t h e
instrument  using  the
Average  True  Range
(ATR).  This  ensures
that your trading robot
adapts  to  changing
market  conditions and
account growth.

Working
with
Custom
Indicators
and DLLs
MQL5 allows you to use
custom  indicators
within  your  EAs.  By
creating  an  indicator
h a n d l e  w i t h
iCustom(),  you  can
i n t e g r a t e  a n y
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proprietary  signal.  For
even greater flexibility,
y o u  c a n  i m p o r t
functions from external
Dynamic Link Libraries
(DLLs). This allows you
to  leverage  existing
code  fo r  comp lex
c a l c u l a t i o n s ,
connection to external
data feeds, or machine

lea rn ing  mode l s .
However,  use  DLLs
with  caution  as  they
can  introduce  security
risks  if  the  source  is
not trusted.

TESTING AND
OPTIMIZING YOUR
EXPERT ADVISOR

Writing the code is


