Making Your MQL4 Code Faster: A Beginner's Guide to the
MT4 Profiler

By EgoNoBueno

Section 1: What's This "Profiler” Thing Anyway? (And Why It's
Your Friend)

Imagine playing a computer game or using an app on a phone. When
it runs smoothly and quickly, it's fun and easy to use. But if it's slow,
laggy, and takes forever to respond, it becomes frustrating. The
same idea applies to the code written for trading in MetaTrader 4
(MT4). Programs like Expert Advisors (EAs), custom indicators, and
scripts, all written in the MQL4 language ', can sometimes run slowly,
especially as they become more complex.’

This is where the MetaEditor Profiler comes in. MetaEditor is the
special program included with MT4 where MQL4 code is written and
edited.® The Profiler is a built-in tool within MetaEditor designed
specifically to help find the slow parts of MQL4 code.® Think of the
Profiler as a super-smart stopwatch for the code. It runs the
program and carefully times how long each piece of the code takes
to execute.’ By doing this, it identifies the "bottlenecks" - the
specific functions or lines of code that are consuming the most time
and slowing everything down. The existence of such a tool suggests
that code performance is indeed a common consideration in MQL4
development; it's not just about making the code work, but making it
work efficiently.

Why does code speed matter in trading? Faster code can lead to
several benefits:

» Quicker Reactions: Financial markets can change very quickly.
A faster EA might be able to analyze market changes and react



by placing or modifying orders more promptly, potentially
capturing better prices or avoiding missed opportunities.” Slow
code might base decisions on outdated information or execute
trades too late.

» Reduced Errors: Slow or lagging code can sometimes lead to
errors or unexpected behavior, especially under fast market
conditions.” Optimizing performance helps ensure the code runs
reliably.

o Lower Computer Load: Efficient code uses less of the
computer's processing power (CPU) and memory (RAM).? This
can lead to a smoother experience overall, especially if running
multiple EAs or indicators.

« Potentially Better Execution: While many factors affect trade
execution, faster code ensures the trading instruction is sent
from the platform as quickly as possible once a decision is
made.®

The goal of using the Profiler is to act like a detective, find those
slow code sections, and apply fixes to make the MQL4 program run
much more efficiently.

Section 2: Finding and Starting the Profiler (Easy Peasy!)

Using the Profiler might sound technical, but getting it started is
quite straightforward. It involves just a few clicks within the familiar
MetaEditor environment where MQL4 code is written.

Here are the steps to launch the Profiler:

1. Open the Code: First, open the MQL4 source code file (.mg4
file) for the Expert Advisor, indicator, or script that needs to be
analyzed in MetaEditor.’

2. Find the Launch Buttons: Look at the top menu bar in



MetaEditor for the "Debug" menu. Inside this menu, options for
profiling will be found. Alternatively, look at the standard toolbar
for icons that resemble play buttons, but with extra symbols like
a small clock or a magnifying glass.’

. Choose Profiling Type: There are two primary ways to profile
the code, each suited for different testing scenarios °:

o "Start profiling on real data": This option runs the MQL4
program on a live chart within the MT4 terminal, using
real-time incoming price ticks. It's useful for seeing how the
code performs under current market conditions. The icon
typically looks like a play button with a clock.® By default, it
might launch on a standard chart like EURUSD H1, but this
can often be configured in MetaEditor's debug settings.’

o "Start profiling on history data": This option is only
available on MT5. It is grayed out in MT4.

. Click to Start: Select the desired profiling method by clicking
the corresponding menu item or toolbar button.

. Automatic Compilation: MetaEditor will then automatically
compile a special version of the code specifically prepared for
profiling.” This compilation process might insert measurement
points or enable sampling mechanisms used by the profiler. This
implies the profiled code isn't exactly the same as the normal
runtime code, but the performance measurements are accurate
for identifying relative slowdowns.

. Run the Program: The program will start running either on the
live chart or in the Strategy Tester. It's important to let it run for a
sufficient amount of time to gather meaningful data. If profiling
on real data, allow the EA or indicator to process several ticks or
bars. Interacting with the program (if applicable) can help
ensure all code paths are executed.’



7. Stop Profiling: Once enough data has been gathered, stop the
profiling process. This can be done by clicking the "Stop
Profiling" button (often a stop sign icon) in the Debug menu or
toolbar. Alternatively, for real-data profiling, removing the
program (EA or indicator) from the chart will also stop the
profiler. Manually stopping is often recommended for cleaner
results.’

After stopping, MetaEditor will present the collected performance
data, ready for analysis.

Section 3: Decoding the Secret Numbers: Understanding Profiler
Results

Once profiling is stopped, MetaEditor displays the results. Typically, a
new tab labeled "Profiler" appears within the "Toolbox" window,
which is usually located at the bottom of the MetaEditor interface.’
This tab contains a table listing the different functions (distinct
blocks of code) that were executed during the profiling run.

To understand how to optimize the code, it's crucial to interpret the
numbers presented in this table. While there might be several
columns, two are particularly important for identifying performance
bottlenecks: Total CPU and Self CPU.’

An analogy can help clarify the difference: Imagine the MQL4
program is a relay race team, and each function is a runner on that
team.

» Total CPU: This represents the total time spent during that
runner's entire leg of the race. It includes the time the runner
spent waiting for the baton, actually running their segment, and
passing the baton to the next runner. In code terms, "Total CPU"
shows how much time the program execution spent somewhere



within this function, including time spent executing other
functions that this function called. A high "Total CPU" indicates
that this function was involved in a significant portion of the
program'’s overall execution time, either directly or indirectly.’

o Self CPU: This represents the time the runner spent actually
running their specific part of the race, not the time spent waiting
or watching others. In code terms, "Self CPU" measures the time
the processor spent directly executing the lines of code written
inside this specific function, excluding the time spent inside any
other functions it might have called. A high "Self CPU" is a
strong indicator that the code within this particular function is
computationally intensive or inefficient.’

The table displays these values in two ways °:

o Absolute Value (unit): This is a raw count or measurement used
by the profiler (based on its sampling method °). A larger number
generally means more time or more frequent involvement. While
useful for comparison within a single profiling run, the absolute
value itself isn't as intuitive as the percentage.

« Percentage (%): This shows the function's contribution relative
to the total execution time of the entire program during the
profiling session. For example, a "Self CPU %" of 50% means
that half of the program's total execution time was spent directly
running the code inside that specific function. Percentages
make it much easier to quickly identify the most time-consuming
parts.’

Additionally, MetaEditor often provides visual feedback directly in the
code editor window. Lines of code corresponding to functions that

consumed more execution time during profiling might be highlighted.
The brighter the highlighting, the more time was spent on that line or



within the function it belongs to, offering a quick visual cue to

potential bottlenecks.’

Understanding the difference between Total CPU and Self CPU is
fundamental. Focusing solely on Total CPU can be misleading. A
function might have a high Total CPU simply because it calls another
function that is very slow. Optimizing the calling function wouldn't
solve the root cause. Therefore, Self CPU is the primary metric to
focus on when hunting for code to optimize, as it directly points to
the functions performing the slow work themselves.

The following table provides a quick summary:

Column Name

What it Means
(Simple Explanation)

Why it Matters (What
to Look For)

Total CPU [unit, %]

How much total time
this function (and
functions it called)
were involved.

Shows which parts of
the code are used the
most or involved in
long processes.

Self CPU [unit, %]

How much time was
spent running the code
inside this specific
function.

This is key! High Self
CPU % points directly
to the slowest
functions that need
fixing.

Section 4: Detective Work: Finding the Slow Parts of Your Code

With the Profiler results displayed, the next step is to use this
information to pinpoint the exact parts of the MQL4 code that are
causing slowdowns. The process is like detective work, using the
clues provided by the "Total CPU" and "Self CPU" columns.




The most important rule is to focus on the functions with the
highest "Self CPU %".° These functions are the primary culprits
responsible for consuming the most processor time directly.
Optimizing these functions will almost always yield the most
significant performance improvements. Think of it as finding the
slowest runner on the relay team - improving their speed helps the
whole team the most.

To find these functions:

1. Examine the Profiler Table: Look at the "Self CPU %" column in
the Profiler tab within MetaEditor's Toolbox.” Scan the list to
identify the functions with the largest percentage values. Often,
just one or two functions might be responsible for a large
portion (e.g., 50% or more) of the total execution time. This
reflects a common principle in software performance where a
small fraction of the code often accounts for the majority of the
runtime (the 80/20 rule). Focusing on these major contributors
is an efficient optimization strategy.

2. Use Sorting (If Available): Some profiler interfaces allow
sorting the table by column. If possible, sorting by "Self CPU %"
in descending order will bring the most time-consuming
functions directly to the top.

3. Drill Down (Optional): If a function has a high "Total CPU %"
but a relatively low "Self CPU %", it means it spends most of its
time calling other functions. The profiler often allows expanding
or double-clicking on a function name in the results table to see
a breakdown of the functions it calls and how much time was
spent in each.’ This helps trace the execution flow and
understand where the time indicated by "Total CPU" is actually
being spent.

4. Correlate with Code Highlighting: Check the MQL4 code



editor window. The lines or function names highlighted by the
profiler should correspond to the functions identified as slow in
the results table.’ This visual confirmation helps locate the
relevant code sections quickly.

The main goal of this detective work is to identify the top 1to 3
functions that dominate the "Self CPU %". These are the prime
candidates for optimization efforts described in the following
sections. It's also important to remember that optimization is often
an iterative process. After identifying and fixing one bottleneck,
running the profiler again is necessary. The performance profile will
change, potentially revealing a new bottleneck that was previously
less significant.’ This cycle of measure -> identify -> optimize ->
measure again is standard practice in performance tuning.

Section 5: Giving Your Code a Turbo Boost: General Speed Tips

Once the Profiler has identified the slow functions (those with high
"Self CPU %"), the next step is to apply techniques to make them
faster. Here are two common areas where simple changes can
significantly improve MQL4 code performance:

Tip 1: Faster Loops (for, while)

Loops are used in programming to repeat a block of code multiple
times."” While essential, they can become performance traps if not
used carefully.

o The Problem: A common inefficiency is performing calculations
inside a loop that don't actually change with each iteration. The
calculation is repeated unnecessarily, wasting processor time.
The analogy is tying shoelaces before every lap of a race,
instead of just once before starting.

o The Solution: Identify any calculations within a loop whose



results will be the same for every iteration (or many iterations).
Move these calculations outside the loop, perform them once,
and store the result in a variable. Then, use that variable inside
the loop. This is particularly relevant for functions like
MarketInfo() that retrieve static or slowly changing data.®
Example: Consider needing the point size of the current symbol
inside a loop that runs 100 times.

o Slow Way:
Code snippet
/! Slow: MarketInfo is called 100 times!

for(inti=0;i<100; i++)
{

double point_size = Marketinfo(Symbol(), MODE_POINT); //
Calculated every time

/l... code that uses point_size...

if(IsStopped()) break; // Good practice: Check if user
stopped the program
}

o Faster Way:
Code snippet
// Faster: MarketInfo is called only ONCE!
double point_size cached = MarketInfo(Symbol(),
MODE_POINT); // Calculate before the loop

for(inti=0;i<100; i++)

{
/l... code that uses point_size _cached...
if(IsStopped()) break; // Still important

}



This simple structural change avoids 99 redundant calls to
Marketinfo(). Similar logic applies to any calculation within a loop
whose value doesn't depend on the loop's counter variable (i in this
case).”

Tip 2: Smart Calculating (Avoid Redoing Work in OnTick)

The OnTick() function in Expert Advisors is special because the MT4
terminal calls it automatically whenever a new price tick arrives for
the chart's symbol.* This can happen very frequently, sometimes
multiple times per second, especially in active markets. Similarly, the
OnCalculate() function in indicators is called frequently to update
indicator values.*

» The Problem: Placing computationally heavy calculations inside
OnTick() (or OnCalculate()) means they get executed on every
single tick. However, many trading logic calculations, especially
those based on indicator values, only need to be performed
once per bar, when a new candle/bar closes and the previous
one is finalized. Recalculating complex indicators or strategies
on every tick is often unnecessary and a major source of
performance drain.” The analogy is checking the detailed
weather forecast every single second when only the morning
update is needed.

« The Solution: Implement a check at the beginning of OnTick()
or OnCalculate() to see if a new bar has started since the last
time the function ran. If it hasn't, the function can exit early,
skipping the heavy calculations. If a new bar has started, then
the heavy, per-bar calculations are performed. This ensures
complex logic runs only once per bar, drastically reducing the
workload.



o Example (New Bar Check in OnTick) ™
Code snippet
// Global variable to store the time of the last bar processed
static datetime lastBarProcessTime = O;

void OnTick()
{
/I Check if the current bar's open time is newer than the last
processed time
if(Time > lastBarProcessTime)
{
// -~ NEW BAR DETECTED ---
Print("New bar detected at “, TimeToString(Time));

// Perform heavy calculations that only need to run once per
bar:

// Example: Calculate complex indicator values, check
entry/exit conditions

// CalculateMyComplexIndicator();

// CheckTradeSignals();

// Update the time of the last processed bar
lastBarProcessTime = Time;

// --- End of New Bar Logic ---



/I Code here runs on EVERY tick (should be lightweight)
// Example: Check fast-moving stop losses, update Ul elements
// CheckTrailingStops();

}

This static datetime variable remembers the open time of the
last bar for which calculations were done. The if statement
checks if the current bar's open time (Time) is different (newer).
If it is, the new bar logic executes, and the lastBarProcessTime is
updated. Otherwise, the heavy logic is skipped for that tick.

o Context with Onlnit and OnDeinit: Remember that the Onlnit()
function runs only once when the EA or indicator starts.” This is
the ideal place for one-time setup calculations or retrieving
parameters that won't change. The OnDeinit() function runs
once when the program stops, suitable for cleanup tasks.*
Understanding this event structure helps place calculations in
the most efficient location. Calculations needed only once go in
Onlnit, calculations needed once per bar use the new-bar check
within OnTick/OnCalculate, and only truly tick-dependent logic
runs on every tick.

Applying these general tips, guided by the Profiler's results, can lead
to substantial performance improvements even without altering the
core trading strategy logic.

Section 6: Chatting Less with the Server: Reducing Broker Calls

Certain actions within an MQL4 program require communication with
the broker's trade server over the internet. These actions include
fetching the latest prices, sending trade orders (buy, sell, modify,
close), and retrieving detailed information about symbols or account



status. Each of these communications is like making a quick phone
call or sending a text message - it takes a small amount of time and
uses network resources. Reducing the number of these "server calls
can make the code faster and more robust.

Fewer server calls are generally better because:

» Speed: Less time is spent waiting for the server to respond.

« Error Reduction: Frequent communication increases the
chance of encountering network-related issues or errors like
"Requote" (Error 138), which happens when the price changes
between requesting a trade and the server executing it.”

 Efficiency: It reduces the load on both the user's computer and
the broker's server infrastructure.

Here are specific tips for minimizing server calls related to common
MQL4 functions:

Tip 1: Using Ask and Bid Smartly

o What they are: Ask and Bid are predefined MQL4 variables
holding the last known selling and buying prices for the symbol
of the chart the EA/script is currently running on.”

« The Catch (Caching): These variables represent cached values
— the price the terminal last received from the server. They might
not be the absolute, up-to-the-millisecond current price.”

» RefreshRates(): To ensure Ask and Bid are as current as
possible, the RefreshRates() function must be called.” This
function explicitly requests an update for the current symbol's
price data from the server.

o When to Refresh: Call RefreshRates() immediately before
performing a critical, price-sensitive action, such as sending an
order using OrderSend() or closing one with OrderClose().” This



minimizes the chance of using a stale price.

Avoid Over-Refreshing: Do not call RefreshRates()
unnecessarily multiple times within the same block of code if the
price hasn't likely changed significantly or if extreme precision
isn't required for that specific calculation. For example, if
RefreshRates() is called at the start of OnTick(), the Ask and Bid
values obtained can likely be stored in temporary variables and
reused for subsequent calculations within that same OnTick()
execution without needing another refresh, unless there's a
significant delay (like a Sleep() call) or a specific need for
re-verification.”

OnTick() Context: It's worth noting that when OnTick() is
triggered by a new tick for the current chart's symbol, the Ask
and Bid variables are generally updated automatically by the
terminal as part of processing that tick event.” RefreshRates()
becomes more critical when needing the absolute latest price
after a potential delay within OnTick (e.g., after a Sleep() call or
lengthy calculation) or when needing prices for other symbols
not on the current chart.”

Example (Preparing to Buy):

Code snippet

// Example: Getting ready to send a BUY order

RefreshRates(); // Update Ask/Bid NOW

double latest_ask price = Ask; // Store the refreshed Ask price
double latest_bid_price = Bid; // Store the refreshed Bid price

/1... calculate stop loss and take profit based on
latest_bid_price/latest_ask_price...

double stop_loss_price = NormalizeDouble(latest_bid_price -
StopLossPips * SymbollnfoDouble(Symbol(), SYMBOL_POINT),
(int)Symbollnfolnteger(Symbol(), SYMBOL_DIGITS));



double take profit_price = NormalizeDouble(latest_ask price +
TakeProfitPips * SymbolinfoDouble(Symbol(), SYMBOL_POINT),
(int)Symbolinfolnteger(Symbol(), SYMBOL_DIGITS));

// Send the order using the refreshed Ask price
int ticket = OrderSend(Symbol(), OP_BUY, 0.1, latest_ask_price, 3,
stop_loss_price, take_profit_price, "My Buy Order", 12345, O,
clrGreen);
if(ticket < 0)
{

Print("OrderSend failed with error #", GetLastError());

}

 Alternatives: Functions like SymbolinfoTick() 7 or
SymbolinfoDouble(Symbol(), SYMBOL_ASK) * can also retrieve
current prices and might be necessary when dealing with
multiple symbols simultaneously.

Tip 2: Selecting Orders Efficiently (OrderSelect)

o Purpose: OrderSelect() is used to choose a specific open or
closed order so that its details (like profit, lots, open price) can
be accessed using functions like OrderProfit(), OrderLots(),
etc..”

« The Inefficiency: Selecting an order by its position in the trade
pool (SELECT BY_POS) often requires looping through all open
orders (OrdersTotal()) or historical orders (OrdersHistoryTotal())
until the desired one is found. This can be slow if there are many
orders.”

« The Efficient Solution: Every order has a unique ticket number,
which is returned by OrderSend() when the order is successfully
placed.” If this ticket number is stored (e.g., in a global variable



or array), OrderSelect() can be used with the SELECT BY TICKET
flag. This allows the terminal to access the order's data directly
without looping, which is significantly faster.”

Example:
Code snippet
int buy ticket = -1; // Global variable to store the ticket

/I --- Inside trading logic ---
if (/* Buy condition met */ && buy ticket < O) // Only open if no
buy order exists
{

buy ticket = OrderSend(Symbol(), OP_BUY, 0.1, Ask, 3, O, O,
"Buy", 123);

if (buy ticket < 0)

{

Print("Buy OrderSend failed: ", GetLastError());

}

}

/l --- Later, to check the profit of this specific order ---
if (buy ticket > 0) // Check if we have a valid ticket
{
// Select directly using the stored ticket number (FAST)
if (OrderSelect(buy ticket, SELECT BY TICKET))
{
double current_profit = OrderProfit() + OrderSwap() +
OrderCommission();
Print("Order #", buy ticket, " current net profit: ",
DoubleToString(current_profit, 2));
// Check if order needs closing, modification etc.
/I if (current_profit > TargetProfit) OrderClose(buy ticket,...);



}
else
{
// Order might have been closed manually or by SL/TP
Print("Failed to select order #", buy ticket, ". Error: ",
GetLastError());
// Reset ticket if order no longer exists (check
OrderCloseTime() after selecting from history pool if needed)
// For simplicity here, just reset if selection fails in trade pool
buy ticket = -1;
}
}

« Data Freshness: Remember that OrderSelect() copies the
order's data at the moment it's called. If monitoring something
dynamic like OrderProfit(), it's necessary to call OrderSelect()
again just before checking the profit to get the latest value.”

Tip 3: Getting Market Info (Marketinfo) Without Overdoing It

o Purpose: MarketInfo() provides various details about a specific
symbol, such as its minimum trade volume (MODE_MINLQT), the
step size for volume (MODE_LOTSTEP), the number of decimal
places in its price (MODE_DIGITS), the value of a single point
move (MODE_POINT), the current spread (MODE_SPREAD),
contract size (MODE_LOTSIZE), swap rates (MODE_SWAPLONG,
MODE_SWAPSHORT), and more.®

« The Inefficiency: Much of the information provided by
MarketInfo() is static or changes very infrequently during a
trading session (e.g., MODE_DIGITS, MODE_POINT,
MODE_MINLOT, MODE_LOTSTEP, MODE_LOTSIZE). Calling
Marketinfo() repeatedly for these static values inside OnTick() or



within loops is wasteful.

The Solution (Caching): Retrieve these static values once
during the program's initialization phase, within the Oninit()
function, and store them in global variables. Subsequently, use
these stored variables throughout the code instead of calling
Marketinfo() again for the same static information.* This simple
caching technique dramatically reduces redundant calls.
Example (Caching Static Symbol Info):

Code snippet

/I --- Global Variables ---

int g _symbol digits; // To store Digits

double g_symbol point;  // To store Point size

double g _symbol min_lot; // To store Minimum Lot

double g_symbol lot_step; // To store Lot Step

double g_symbol tick value; // To store Tick Value

int g _symbol spread; // To store Spread (dynamic, but can
be cached per tick)

int OnInit()
{
// Retrieve static symbol information ONCE at startup
g_symbol_digits = (int)Symbolinfolnteger(Symbol(),
SYMBOL_DIGITS); // Or MarketInfo(Symbol(), MODE_DIGITS)
g_symbol_point = SymbollnfoDouble(Symbol(),
SYMBOL_POINT);  // Or Marketinfo(Symbol(), MODE_PQINT)
g_symbol_min_lot = SymbolinfoDouble(Symbol(),



SYMBOL_VOLUME_MIN); // Or Marketinfo(Symbol(),
MODE_MINLQOT)

g_symbol_lot_step = SymbolinfoDouble(Symbol(),
SYMBOL_VOLUME_STEP); // Or MarketInfo(Symbol(),
MODE_LOTSTEP)

g_symbol tick value = SymbollnfoDouble(Symbol(),
SYMBOL_TRADE_TICK_VALUE); // Or Marketinfo(Symbol(),
MODE_TICKVALUE)

Print("Symbol Info Cached: Digits=", g_symbol_digits, ",
Point=", g_symbol_point, *, MinLot=", g_symbol min_lot, ",
LotStep=", g_symbol lot_step);

return(INIT_SUCCEEDED);

void OnTick()

{
/I --- Use cached static variables ---
RefreshRates(); / Refresh current prices
double current_ask = Ask;
double current_bid = Bid;

// Example: Normalize a price using cached digits
double normalized_ask = NormalizeDouble(current_ask,



g_symbol_digits);

// Example: Calculate SL in points using cached point size
double stop_loss_price = NormalizeDouble(current_bid - 15 *
g_symbol_point, g_symbol_digits);

// Example: Use cached minimum lot size
double trade volume = g_symbol min_lot;

// --- Get dynamic info when needed ---

// Spread can change, so get it when required

g_symbol_spread = (int)Symbolinfolnteger(Symbol(),
SYMBOL_SPREAD); // Or MarketInfo(Symbol(), MODE_SPREAD)

if(g_symbol_spread > MaxAllowedSpread) return; // Example
usage

/... rest of trading logic...

}

« Dynamic Info: For information that does change frequently, like
the current spread (MODE_SPREAD or SYMBOL_SPREAD), bid
price (MODE_BID), or ask price (MODE_ASK), calling
MarketInfo() (or using Ask/Bid with RefreshRates()) is necessary
when the current value is required.” However, even dynamic
values like spread could potentially be fetched once per OnTick
execution and stored in a variable if needed multiple times within
that single tick processing.

The following table summarizes these practices:



Function/Varia | What it Does When to Use It Performance
ble (Simple) Tip
Ask / Bid Gets current Inside OnTick. Call
sell/buy price for | Before RefreshRates()
the chart's OrderSend/Orde | just before
symbol. rClose. critical use if
unsure they are
fresh. Can be
cached briefly
after refresh.
RefreshRates() Updates Ask, Right before Avoid calling
Bid, Time for the | using Ask/Bid excessively in
current symbol. for critical loops or OnTick
actions (orders). | if not needed.
OrderSelect() Selects an order | Before using Use
to get its details. | functions like SELECT BY TICK
OrderProfit(), ET if the ticket
OrderLots(). number is
known (faster).
Re-select for
the absolute
latest data.
MarketInfo() Gets various To get prices, Cache static info

details about a
symbol (prices,
specs).

spread, or static
info
(MODE_DIGITS
etc.).

(like
MODE_DIGITS,
MODE_POINT)
in OnlInit(). Call
only when
needed for
dynamic info.




By consciously applying these techniques to minimize server
interaction, MQL4 programs can become significantly more efficient
and less prone to certain types of runtime errors.

Section 7: Let's See It in Action: Profiling and Optimizing
Examples

Theory is helpful, but seeing a practical example makes the concepts
of profiling and optimization much clearer. Let's look at a simplified
scenario demonstrating how to use the Profiler to find an inefficiency
and then fix it.

The "Before" Code (Intentionally Inefficient):

Imagine a simple Expert Advisor that, on every tick, calculates a
moving average and also checks the minimum allowed lot size for the
symbol before potentially printing a message.

Code snippet

#property copyright "Inefficient Example"
#property link "

#property version "1.0"

#property strict

// Input parameter (not used in this simple example logic)
input int MagicNumber = 12345;



//| Expert initialization function |

int OnlInit()

{
Print("Inefficient EA Initializing...");

return(INIT_SUCCEEDED);

void OnDeinit(const int reason)

{
Print("Inefficient EA Deinitializing...");

void OnTick()
{

// --- Inefficient Section ---

// Calculate MA on every tick

double moving_average = iMA(Symbol(), O, 20, O, MODE_SMA,
PRICE_CLOSE, 0);

/I Check Min Lot size on every tick using Marketinfo



double min_lot_size = MarketInfo(Symbol(), MODE_MINLOT);

// Simulate some other work that might happen
if(Ask > moving_average + 5 * Point)
{
Print("Price is far above MA. Min Lot: ",
DoubleToString(min_lot_size, 2));
}

// --- End of Inefficient Section ---

/I Other potential tick processing...

Profiling the "Before" Code:

1. Open this code in MetaEditor.

2. Start profiling using "Start profiling on history data" (using the
Strategy Tester is easier for a controlled test).’

3. Let the backtest run for a period (e.g., a few months).

4. Stop profiling.’

5. Look at the "Profiler" tab in the Toolbox.’

Hypothetical Profiler Results ("Before"):

Function / Location Total CPU [%] Self CPU [%]

OnTick 98.5% 5.2%

MarketInfo 451% 44.8%




iIMA 48.2% 47.9%

Print 3.0% 2.9%

... (other minor)

(Note: These percentages are illustrative)

Analysis: The Profiler results clearly show that Marketinfo and iMA
have very high Self CPU % values. This tells us that the program is
spending a huge amount of its time directly inside these two
functions, which are being called repeatedly within OnTick. The
MarketInfo call for MODE_MINLOT is inefficient because the
minimum lot size doesn't change on every tick.® The iIMA calculation
might also be excessive if it only needs to be checked once per bar.

The "After" Code (Optimized):

Let's apply the principles from Sections 5 and 6. We will cache the
MODE_MINLOT value in Onlinit and add a new bar check to calculate
the IMA only once per bar.

Code snippet

#property copyright "Optimized Example"
#property link "

#property version "1.1"

#property strict

// Input parameter



input int MagicNumber = 12345;

/I --- Global Variables for Caching ---

double g _min_lot_size;  // Cache Min Lot

double g_symbol point;  // Cache Point size (needed for the
check)

static datetime g_lastBarProcessTime = O; // For new bar check
double g_moving_average = O; // Store the MA value

int Onlnit()
{
Print("Optimized EA Initializing...");
/I Cache static symbol info ONCE
g_min_lot_size = MarketInfo(Symbol(), MODE_MINLOT);
g_symbol_point = MarketInfo(Symbol(), MODE_POINT); // Get Point
size too
Print("Cached Min Lot: ", DoubleToString(g_min_lot_size, 2));
g_lastBarProcessTime = O; // Reset time on init
return(INIT_SUCCEEDED);



void OnDeinit(const int reason)

{
Print("Optimized EA Deinitializing...");

void OnTick()
{
// Check if it's a new bar
if(Time > g_lastBarProcessTime)
{
/I --- NEW BAR LOGIC ---
// Calculate MA only once per bar
g_moving_average = iIMA(Symbol(), O, 20, O, MODE_SMA,
PRICE_CLOSE, 0);
Print("New Bar: Calculated MA =",
DoubleToString(g_moving_average, Digits));

/I Update last processed bar time
g_lastBarProcessTime = Time;
// --- End of New Bar Logic ---

}

/I --- Efficient Tick Logic ---
// Use cached min lot size, no MarketInfo call here!
// Use MA value calculated once per bar



// Simulate some other work using cached/updated values
if(Ask > g_moving_average + 5 * g_symbol_point) // Use cached
Point
{
Print("Price is far above MA. Min Lot (cached): ",
DoubleToString(g_min_lot_size, 2));

}
// --- End of Efficient Tick Logic ---

/I Other potential tick processing...

Why the "After” Code is Faster:

1. Marketinfo Caching: The call MarketInfo(Symboil(),
MODE_MINLQOT) is moved from OnTick (called potentially
thousands of times) to Onlinit (called only once). The result is
stored in g_min_lot_size and reused, eliminating countless
redundant server/data calls.*

2. New Bar Calculation: The iMA calculation is now inside the
if(Time > g_lastBarProcessTime) block. This ensures the
potentially heavy moving average calculation runs only once at
the start of each new bar, instead of on every single price tick.”

If profiled again, the "After" code would show significantly lower
"Self CPU %" for MarketInfo (it would barely register as it's only
called once in Onlnit) and iMA (as it runs far less frequently). The
overall execution time would be much faster. This concrete example
demonstrates how identifying bottlenecks with the Profiler * and



applying simple optimization techniques like caching static data and
reducing calculation frequency within OnTick * leads to more
efficient MQL4 code.

Section 8: Keep Going! You're a Code Optimizer Now!

Congratulations! Working through this guide provides a solid
foundation in understanding and using the MetaEditor Profiler for
MQL4 code.

Let's quickly recap the key steps covered:

What and Why: The Profiler is a tool within MetaEditor to find
slow parts of MQL4 code, which is important for creating
responsive and reliable trading programs.’

How to Start: Launching the Profiler involves a few simple clicks
in the "Debug" menu or toolbar, choosing between real-time or
historical data testing.’

Reading the Results: The crucial columns are "Total CPU"
(overall involvement) and "Self CPU" (direct execution time).
High "Self CPU %" indicates the primary bottlenecks.’

Finding Slow Spots: The process involves identifying functions
with the highest "Self CPU %" in the Profiler results table and
correlating them with highlighted lines in the code.’

Basic Speed Tips: Optimizing loops by moving calculations
outside them * and avoiding redundant calculations in OnTick by
checking for new bars are effective strategies.”

Reducing Server Calls: Using Ask/Bid with RefreshRates()
judiciously %, selecting orders by ticket (SELECT BY TICKET) #,
and caching static MarketInfo results in Onlnit * significantly
reduce server interaction and improve performance.

Like any skill, becoming proficient at profiling and optimizing code



takes practice. The best way to learn is to apply these techniques to
actual MQL4 programs. Try running the Profiler on EAs or indicators
previously written or downloaded. Look at the results, identify the
functions with high "Self CPU %", and see if the optimization tips
discussed can be applied. Don't be afraid to experiment with
changes and re-profile to see the impact.

Developing the habit of writing efficient code from the
beginning—thinking about loop efficiency, caching static data
retrieved via MarketInfo in Onlnit, and considering the frequency of
calculations within OnTick—is often easier than fixing heavily
inefficient code later. However, the Profiler remains an invaluable tool
for diagnosing performance issues at any stage of development.

Making code run faster isn't just about technical correctness; it's a
valuable skill that can lead to more robust and potentially more
effective automated trading strategies.” Keep practicing, keep
learning, and enjoy the process of making MQL4 code perform at its
best!
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