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MathWorks.MATLAB.Engine.MATLABENgine

NET class using MATLAB as a computational engine

Description

The MATLABENngine class uses a MATLAB process as a computational engine for .NET applications.
You can call MATLAB functions as methods of a MATLABEngine object because the functions are
dynamically invoked when you call them. You also can call functions and scripts that you define. You
can send data to and retrieve data from the MATLAB workspace associated with the MATLABEngine
object.

Use the MATLABENgine class to start a new MATLAB session or to connect to an existing one.
For information about exceptions, see “MathWorks.MATLAB.Exceptions Exception Classes for .NET”.

Class Details

Namespace: MathWorks .MATLAB.Engine
Superclass: System.Dynamic.DynamicObject
Interface: System.IDisposable

Unsupported Startup Options

The engine does not support these MATLAB startup options:

* -h
* -help
« -7
* -n
+ -e

+ -softwareopengl
+ -logfile

For information on MATLAB startup options, see “Commonly Used Startup Options”.

Method Summary
Static Methods

“StartMATLAB” on Start MATLAB synchronously.

page 1-3

“StartMATLABAsync”  Start MATLAB asynchronously.

on page 1-4

“ConnectMATLAB” on Connect to shared MATLAB session synchronously.
page 1-5
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“ConnectMATLABAsyn Connect to shared MATLAB session asynchronously.

¢” on page 1-7

“FindMATLAB” on Find shared MATLAB sessions synchronously.
page 1-7

“FindMATLABAsync”  Find shared MATLAB sessions asynchronously.
on page 1-8

“Dispose” on page 1-  Implicitly called to free resources created by the using statement.
9

“TerminateEngineClien Release all MATLAB resources at run time.
t” on page 1-9

Member Variable

Workspace Access to MATLAB base workspace. Access to the global workspace is not
supported.

Specialized Operators and Functions
You can call any MATLAB function as a method of a MATLABEngine object when assigned to a

variable of type dynamic. The engine dynamically invokes a MATLAB function when you call it. For
details, see “Call MATLAB Functions” on page 1-10.

Method Details

StartMATLAB

static MATLABEngine StartMATLAB();

static MATLABEngine StartMATLAB(string option);

static MATLABEngine StartMATLAB(string optionl, ..., string optionN);

static MATLABEngine StartMATLAB(string[] options);

Description

Start MATLAB synchronously in a separate process with optional MATLAB startup options and
connect to it.

Parameters

string option Startup options used to start the MATLAB engine. You can specify

string[] options multiple startup options. The engine supports all MATLAB startup
options except for options listed in “Unsupported Startup Options” on
page 1-2. For a list of options, see the platform-specific command
matlab (Windows), matlab (mac0S), ormatlab (Linux).

Returns

Instance of MATLABENngine connected to a shared MATLAB session
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Throws

MathWorks .MATLAB.Exc MATLAB fails to start.
eptions.MATLABNotAva
ilableException

System.ArgumentNullE Null string is not a valid argument.
xception

C# Example

Start a new MATLAB process with one startup option. For a complete code example, see “Start
MATLAB with the -nosplash Option”.

using (dynamic eng = MATLABEngine.StartMATLAB("-nosplash"))
{

}

VB.NET Example

eng.disp(new RunOptions(nargout: 0), "MATLAB started.");

Start a new MATLAB process with default options.
Option Strict Off
Using matlab As Object = MATLABEngine.StartMATLAB()

matlab.disp(New RunOptions(nargout:=0), "Hello, world.")
End Using

StartMATLABAsync
static Task<MATLABEngine> StartMATLABAsync();
static Task<MATLABEngine> StartMATLABAsync(string option);

static Task<MATLABEngine> StartMATLABAsync(string optionl, ..., string
optionN);

static Task<MATLABEngine> StartMATLABAsync(string[] options,
System.Threading.CancellationToken token);

Description

Start MATLAB asynchronously in a separate process with optional MATLAB startup options and
connect to it.

Parameters

string option Startup options used to start the MATLAB engine. You can specify

string[] options multiple startup options. The engine supports all MATLAB startup
options except the options listed in “Unsupported Startup Options” on
page 1-2. For a list of options, see the platform-specific command
matlab (Windows), matlab (mac0S), ormatlab (Linux).

CancellationToken Cancellation token used to cancel asynchronous tasks. The default is

token System.Threading.CancellationToken.None.

1-4
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Returns

Task that completes when the MATLABENngine object is instantiated and connected to MATLAB, a
cancellation request is received, or an exception occurs

Throws

MathWorks.MATLAB.Exc MATLAB fails to start.
eptions.MATLABNotAva

ilableException

System.OperationCanc Cancellation request received from a
eledException System.Threading.CancellationToken
System.ArgumentNullE Null string is not a valid argument.
xception

C# Example

Start two MATLAB sessions in the background, then wait for both to start before continuing. For a
complete code example, see “Asynchronously Start Two MATLAB Sessions”.

try

{
Task<MATLABEngine> startMatlabl
Task<MATLABEngine> startMatlab2

MATLABEngine.StartMATLABAsync();
MATLABEngine.StartMATLABAsync();

Console.WriteLine("Two MATLAB sessions are starting in the background.");
Console.WriteLine("Wait for both to start before continuing.");

await Task.WhenAll(startMatlabl, startMatlab2);

Console.WritelLine("Two MATLAB sessions started.");

}
catch (MATLABNotAvailableException)

Console.WriteLine("Could not start or connect to MATLAB engine.");

}
Start MATLAB asynchronously but cancel if the operation takes more than 10 seconds.

// Create a cancel token source, and set it to cancel after 10 seconds
CancellationTokenSource src = new CancellationTokenSource();
src.CancelAfter(TimeSpan.FromSeconds(10));
try {
// Wait for the task to complete
dynamic matlab = await MATLABEngine.StartMATLABAsync(src.Token);
Console.WriteLine("MATLAB has started.");

} catch (MATLABNotAvailableException) {
// Could not connect to MATLAB
Console.Error.WriteLine("Could not start or connect to MATLAB engine.");
} catch (OperationCanceledException) {
// Task was canceled before MATLAB started
Console.Error.WriteLine("Task was canceled before completion.");
} finally {
src.Dispose();
}

ConnectMATLAB
static MATLABEngine ConnectMATLAB();

static MATLABEngine ConnectMATLAB(string name);
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Description

Connect synchronously to a shared MATLAB session on the local machine or start a new session if
none exists.

» Ifyou specify the name of a shared MATLAB session but the engine cannot find a session with that
name, then the engine throws
MathWorks.MATLAB.Exceptions.MATLABNotAvailableException.

» If you do not specify a name and there are no shared MATLAB sessions available, the engine starts
a new shared MATLAB session with default options.

» If you do not specify a name and there are shared MATLAB sessions available, the engine connects
to the first available session.

Parameters

string name Name of the shared MATLAB session. Use FindMATLAB to get the names
of shared MATLAB sessions.

Returns

Instance of MATLABENngine

Throws

MathWorks.MATLAB.Exc MATLAB fails to start or connect.
eptions.MATLABNotAva
ilableException

System.ArgumentNullE Null string is not a valid argument.
xception

C# Example

Connect to the first shared MATLAB session found or start a new one.

using (dynamic matlab = MATLABEngine.ConnectMATLAB()) {
matlab.disp(new RunOptions(nargout: 0), "Hello, shared MATLAB."); }

Connect to a shared MATLAB session by name.

using (dynamic matlab = MATLABEngine.ConnectMATLAB("MATLAB 1234")) {
matlab.disp(new RunOptions(nargout: 0), "Hello, MATLAB 1234.");

For an example that displays a message if unable to locate or connect to MATLAB 1234, see
“MathWorks.MATLAB.Exceptions. MATLABNotAvailableException”.

VB.NET Example
Connect to the first shared MATLAB session found or start a new one.

Using matlab As Object = MATLABEngine.ConnectMATLAB()
matlab.disp(New RunOptions(nargout: 0), "Hello, shared MATLAB.")
End Using

Connect to a shared MATLAB session by name.

Option Strict Off

Using matlab As Object = MATLABEngine.ConnectMATLAB("MATLAB 1234")
matlab.disp(New RunOptions(nargout:=0), "Hello, "MATLAB 1234.")

End Using



MathWorks.MATLAB.Engine.MATLABENgine

For an example that displays a message if unable to locate or connect to MATLAB 1234, see
“MathWorks.MATLAB.Exceptions.MATLABNotAvailableException”.

ConnectMATLABAsync
static Task<MATLABEngine> ConnectMATLABAsync();
static Task<MATLABEngine> ConnectMATLABAsync(string name);

static Task<MATLABEngine>
ConnectMATLABAsync(System.Threading.CancellationToken token);

static Task<MATLABEngine> ConnectMATLABAsync(string name,
System.Threading.CancellationToken token);

Description

Connect asynchronously to a shared MATLAB session on the local machine or start a new session if
none exists.

» Ifyou specify the name of a shared MATLAB session but the engine cannot find a session with that

name, then the engine throws
MathWorks .MATLAB.Exceptions.MATLABNotAvailableException

* Ifyou do not specify a name and there are no shared MATLAB sessions available, the engine starts
a new shared MATLAB session with default options.

* Ifyou do not specify a name and there are shared MATLAB sessions available, the engine connects
to the first available session.

Parameters

string name Name of the shared MATLAB session. Use FindMATLABAsync to get the
names of shared MATLAB sessions.

CancellationToken Cancellation token used to cancel asynchronous tasks. The default is

token System.Threading.CancellationToken.None.

Returns

Task that completes when the MATLABENngine object is instantiated and connected to MATLAB, a
cancellation request is received, or an exception occurs

Throws

MathWorks.MATLAB.Exc MATLAB fails to start or connect.
eptions.MATLABNotAva

ilableException

System.OperationCanc Cancellation request received from a
eledException System.Threading.CancellationToken
System.ArgumentNullE Null string is not a valid argument.
xception

FindMATLAB

static string[] FindMATLAB();
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Description

Find all shared MATLAB sessions on the local machine synchronously.

Parameters

None

Returns

Array of the names of all shared MATLAB sessions on the local machine, or an empty array if none
are available

C# Example

Connect to a specific MATLAB session.

// Find shared MATLAB sessions
string[] names = MATLABEngine.FindMATLAB();
if (names.Length == 0)
Console.Error.WriteLine("No shared MATLAB sessions found.");
string myMATLAB = names[0]; // Pick the first
using (dynamic matlab = MATLABEngine.ConnectMATLAB(myMATLAB)) {
matlab.disp(new RunOptions(nargout: 0), "Hello, shared MATLAB.");

VB.NET Example

Connect to a specific MATLAB session.

Option Strict Off

'Find shared MATLAB sessions

Dim names As String() = MATLABEngine.FindMATLAB()

If names.Length = 0 Then
Console.Error.WriteLine("No shared MATLAB sessions found.")

End If

Dim myMATLAB = names(0) 'Pick the first

Using matlab As Object = MATLABEngine.ConnectMATLAB(myMATLAB)
matlab.disp(New RunOptions(nargout:=0), "Hello, shared MATLAB.")

End Using

FindMATLABAsync
static Task<string[]> FindMATLABAsync();

static Task<string[]> FindMATLABAsync(System.Threading.CancellationToken
token);

Description

Find and return asynchronously the names of all shared MATLAB sessions on the local machine.

Parameters

CancellationToken Cancellation token used to cancel asynchronous tasks. The default is
token System.Threading.CancellationToken.None.

Returns

Task that completes with an array of the names of all shared MATLAB sessions on the local machine
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Throws

System.OperationCanc Cancellation request received from a

eledException System.Threading.CancellationToken

C# Example

Connect to the first shared MATLAB session found.

static async void Main(string[] args) {
string[] names = await MATLABEngine.FindMATLABAsync();
if (names.Length == 0)
Console.WritelLine("No MATLAB sessions available.");
else

{
dynamic matlab = await MATLABEngine.ConnectMATLABAsync(names[0]);
matlab.disp(new RunOptions(nargout: 0), "Hello, shared MATLAB.");

}
Dispose

static void Dispose();

Description

Implicitly called to free resources created by the using statement.

C# Example
// Wrap in a using block to ensure proper disposal of unmanaged resources.
using (dynamic eng = MATLABEngine.StartMATLAB()) {

eng.disp(new RunOptions(nargout: 0), "Hello, world.");
} // MATLABEngine.Dispose() is implicitly called when "eng" goes out of scope.

VB.NET Example

Option Strict Off
'Wrap in a using block to ensure proper disposal of unmanaged resources.
Using eng As Object = MATLABEngine.StartMATLAB()
eng.disp(New RunOptions(nargout:=0), "Hello, world.")
End Using
'MATLABEngine.Dispose() is implicitly called when "eng" goes out of scope.

TerminateEngineClient

static void TerminateEngineClient();
Description

Release all MATLAB resources at run time.

C# Example

using (dynamic matlab = MATLABEngine.StartMATLAB()) {

matlab.disp(new RunOptions(nargout: 0), "Hello, world.");

}
MATLABEngine.TerminateEngineClient();
VB.NET Example

Option Strict Off
Using matlab As Object = MATLABEngine.StartMATLAB()

matlab.disp(New RunOptions(nargout:=0), "Hello, world.")

End Using
MATLABEngine.TerminateEngineClient();
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Call MATLAB Functions

ret = MATLABEngine.
ret = MATLABEngine.
ret = MATLABEngine.
ret = MATLABEngine.
Description

matlabfunc(dynamic argl, ..., dynamic argN);
matlabfunc(RunOptions options, );
matlabfunc( , Name: Value);

matlabfunc(_ , "Name", Value);

Call MATLAB function matlabfunc.

Parameters

dynamic argl, ...,
dynamic argN

RunOptions options

Name and Value

Returns

Arguments for the MATLAB function with default execution options. Use
the dynamic type to resolve the type of the required, positional, named,
and optional parameters at run time. The MATLAB function determines
the type forargl, ..., argi.

Execution options for the function, specified as a
MathWorks .MATLAB.Types.RunOptions object. Specify the execution
options before the function arguments.

Pairs of arguments, specified in one of these formats:

* Name: Value
* "Name", Value
where Name is the argument name and Value is the corresponding value.

Specify the name-value arguments after all the arguments in any of the
previous syntaxes.

Output of the MATLAB function. For functions called synchronously, the returned value is:

* null, for MATLAB commands
* Output of the function, for functions with single outputs

* ValueTuple wrapping each output, for functions with multiple outputs

For functions called asynchronously, the return value is a Task that completes when the MATLAB
function completes, an exception occurs, or the task is canceled. The Task.Result property
contains the output of the function.

Throws

MathWorks .MATLAB.Exc Connection to MATLAB is lost.

eptions.MATLABNotAva

ilableException

MathWorks.MATLAB.Exc MATLAB run-time error occurred.

eptions.MATLABExecut

ionException
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MathWorks .MATLAB.Exc A parameter to the MATLAB function cannot be converted to a native
eptions.UnsupportedT MATLAB type.
ypeException

System.InvalidCastEx A return value from the MATLAB function cannot be cast to the
ception given .NET type.

System.OperationCanc Cancellation request received from a
eledException System.Threading.CancellationToken.

C# Example

Call the MATLAB linspace function on engine object matlab. For a complete code example, see
“Pass Variables from .NET to MATLAB”.

double[] A = matlab.linspace(-5.0,5.0);

Version History
Introduced in R2022b

See Also
“MathWorks.MATLAB.Exceptions Exception Classes for .NET”
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MathWorks.MATLAB.Types.MATLABArray

.NET class to represent pointers to MATLAB arrays

Description
Class Details

Namespace: MathWorks .MATLAB.Types
Superclass: System.Dynamic.DynamicObject

Version History
Introduced in R2022b

See Also
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MathWorks.MATLAB.Types.MATLABODbject

.NET class to represent scalar instances of MATLAB classes

Description

Dynamic class to represent scalar instances of MATLAB classes in .NET applications. Use this object
to handle MATLAB classes that have no equivalent .NET type, such as MATLAB classdef types.

Class Details

Namespace: MathWorks .MATLAB.Types

Superclass: System.Dynamic.DynamicObject

Methods

Public Methods

dynamic Call MATLAB functionName with supported argument list arg.
functionName(arg)

Member Variable

dynamic propName  Get or set an object property propName using the dot or period property
specifier.

Exceptions

MATLABExecutionException Passing an invalid heterogeneous array to
MATLAB.

Version History
Introduced in R2022b

See Also
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MathWorks.MATLAB.Types.MATLABWorkspace

.NET class to manage interactions with MATLAB base workspace variables

Description
Class Details

Namespace: MathWorks.MATLAB.Types
Superclass: IReadOnlyDictionary

Method Summary
Public Methods

dynamic Get or set the variable varname in the workspace.
this["varname"]

int Count Get the number of variables in the workspace.

System.Collection Get the names of the workspace variables, specified as an enumerable
s.Generic.IEnumer collection.
able<string> Keys

System.Collection Get the values of the workspace variables, specified as an enumerable
s.Generic.IEnumer collection.

able<dynamic>

Values

bool Determine if workspace contains the specified variable.
ContainsKey(strin

g key)

bool Determine if the specified key exists and get the value.
TryGetValue(strin

g key, out

dynamic value)

Exceptions

System.Collections.Generic.KeyNotFound |Specifying a variable that does not exist in the
Exception MATLAB base workspace.
System.ArgumentNullException Null string is not a valid argument.

Version History
Introduced in R2022b

See Also
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MathWorks.MATLAB.Types.RunOptions

.NET class to specify options for MATLAB function evaluation

Description

Use a .NET RunOptions object to pass execution parameters when calling MATLAB functions
from .NET. The options specify whether to run synchronously, where to direct output streams, and
how to return arguments.

Class Details

Namespace: MathWorks .MATLAB.Types

Creation

RunOptions(output, error, nargout, async, cancelToken); creates an instance of
RunOptions with optional parameters set by the corresponding property name.

Properties

Output Output stream, specified as:

* null—Use default value Console.Qut.
* TextWriter.Null—Ignore standard output.
* TextWriter—Store output in TextWriter object.

Default value is Console.Out.
Error Error stream, specified as:

* null—Use default value Console.Error.
* TextWriter.Null—Ignore error messages.
* TextWriter—Store errors in TextWriter object.

Default value is Console.Error.

Nargout Number of output arguments, specified as int. Default value
is 1.

Async Whether to evaluate asynchronously, specified as true or
false. Default value is false.

CancelToken Cancel token for asynchronous evaluation, specified as
CancellationToken. Default value is
CancellationToken.None,

Version History
Introduced in R2022b
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See Also
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matlab::data::ArrayDimensions

Type specifying array dimensions

Description

Use the ArrayDimensions type to specify the size of an array. ArrayDimensions is specified as:

using ArrayDimensions = std::vector<size t>;

Free Function
getNumElements
inline size t getNumElements(const ArrayDimensions& dims)

Description

Determine the number of elements based on the ArrayDimensions.

Parameters

const ArrayDimensions& dims Array dimensions.
Returns

inline size t Number of elements.
Throws

None

Version History
Introduced in R2017b

See Also

Topics
“MATLAB Data API Types”
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matlab::data::ArrayFactory

C++ class to create arrays

Description
Use ArrayFactory to create matlab: :data: :Array objects.

Class Details

Namespace: matlab: :data
Include: ArrayFactory.hpp
Constructors

Default Constructor

ArrayFactory()

Throws

matlab: :data::FailedToLoadL Concrete implementation not loaded.
ibMatlabDataArrayException

Destructor

~ArrayFactory()

Member Functions

* “createArray” on page 1-18

» “createScalar” on page 1-20

» “createCellArray” on page 1-20

* “createCharArray” on page 1-21

* “createStructArray” on page 1-22

* “createEnumArray” on page 1-23

* “createSparseArray” on page 1-24

* “createEmptyArray” on page 1-25

» “createBuffer” on page 1-25

» “createArrayFromBuffer” on page 1-25

createArray

template <typename T>
TypedArray<T> createArray(ArrayDimensions dims)

template <typename ItType, typename T>
TypedArray<T> createArray(ArrayDimensions dims,

1-18
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ItType begin,
ItType end,
InputLayout inputlLayout)

template <typename T>

TypedArray<T> createArray(ArrayDimensions dims,
const T* const begin,
const T* const end)

template <typename T>
TypedArray<T> createArray(ArrayDimensions dims,
std::initializer list<T> data)

Description

Creates a TypedArray<T> with the given dimensions. If specified, createArray fills the array with
data. The data is copied by default in column-major order. To specify the data layout, use the
inputLayout parameter.

Template Parameters

* ItType - Iterator types, specified as std::iterator.
* T - Element types, specified as one of the following C++ data types.

bool int8 t intl6 t int32 t int64 t uint8 t

uintl6 t uint32 t uint64 t float double charl6e t

matlab::dat |std::comple |std::comple |std::comple |std::comple |std::comple

a::String x<double> x<float> Xx<int8 t> X<uint8 t> |[x<intl6_ t>

std::comple |std::comple [std::comple [std::comple |std::comple [matlab::dat

x<uintlé t> |[x<int32 t> ([x<uint32 t> |x<int64 t> |x<uint64 t> |a::MATLABSt
ring

To create an array of matlab: :data: :0bject element types, use the TypedArray<T>
createArray(ArrayDimensions dims, ItType begin, ItType end) syntax.

Parameters

ArrayDimensions dims Dimensions for the array.

ItType begin Start and end of the user supplied data. The value type of

the iterator determines the data type.
ItType end

InputLayout inputLayout The layout of the input data. The values for InputLayout are

COLUMN_MAJOR or ROW_MAJOR.

Start and end of the user supplied data specified as C-style
pointer. This syntax supports all primitive types, complex
types, and string types.

const T* const begin

const T* const end

std::initializer list<T> Initializer list containing the data.
Throws

matlab: :0utOfMemoryException Unable to allocate the array.
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matlab::data: :NumberOfElemen Number of elements is greater than size t.
tsExceedsMaximumException

matlab::data::InvalidArrayTy Input type of matlab: :data: :0bjectArray does not match
peException the type of TypedArray<T>.

createScalar

template <typename T>
TypedArray<T> createScalar(const T val)

TypedArray<String> createScalar(const String val)
TypedArray<String> createScalar(const std::string val)
ObjectArray createScalar(const Object& val);

Description

Creates a scalar TypedArray<T> with the given value. This method supports arithmetic types,
complex types, and string types.

Parameters

const T val Value to be inserted into the scalar.

ConSERCENgRval For std: :string parameters, if val is 7-bit ASCII data, then

const std::string val the method converts it to UTF16.
const Object& val

Throws

matlab::0utOfMemoryException Unable to allocate the array.

matlab::data::NonAsciiCharIn Inputis std::string and contains non-ASCII characters.
InputDataException

Examples

#include "MatlabDataArray.hpp"

int main() {
matlab::data::ArrayFactory factory;

// Create a vector containing two scalar values
std::vector<matlab::data::Array> args({
factory.createScalar<intl6 t>(100),
factory.createScalar<intl6 t>(60)});

return 0;

}

Related Topics
“Call Function with Single Returned Argument”

createCellArray

CellArray createCellArray(ArrayDimensions dims)
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template <typename ...Targs>
CellArray createCellArray(ArrayDimensions dims, Targs... data)
Description

Creates a CellArray with the specified data. The data is in column-major order.

Template Parameters
...Targs Variadic template of:

» arithmetic type

* complex type

+ matlab::data::String
 std::string

* matlab::data::Array

Parameters

ArrayDimensions dims Dimensions of the cell array.

Targs... data Elements to be inserted into the cell array, specified as a
primitive complex type, string, or Array.

Throws

matlab::0utOfMemoryException Unable to allocate the array.

matlab::data: :NonAsciiCharIn Inputis std::string and contains non-ASCII characters.
InputDataException

matlab::data: :NumberOfElemen Number of elements is greater than size t.
tsExceedsMaximumException

Examples

#include "MatlabDataArray.hpp"

int main()

{
using namespace matlab::data;
ArrayFactory f;
CellArray myArray = f.createCellArray({ 1,2 },
f.createCharArray("MATLAB Cell Array"),
f.createArray<double>({ 2,2 }, { 1.2, 2.2, 3.2, 4.2 });

return 0;

}

createCharArray

CharArray createCharArray(String str)
CharArray createCharArray(std::string str)

Description

Creates a 1xn CharArray from the specified input, where n is the string length.

1-21



1 AP| Reference

1-22

Parameters

matlab::data::String str
std::string str

Throws

matlab::0utOfMemoryException

matlab: :data::NonAsciiCharlIn
InputDataException

Examples
#include "MatlabDataArray.hpp"
int main() {

using namespace matlab::data;
ArrayFactory factory;

Data to be filled into the array.

Unable to allocate the array.
Input is std: : string and contains non-ASCII characters.

CharArray A = factory.createCharArray("This is a char array");

return 0;

}

createStructArray

StructArray createStructArray(ArrayDimensions dims,
std::vector<std::string> fieldNames)

Description

Creates a StructArray with the given dimensions and field names.

Parameters

ArrayDimensions dims

std::vector<std::string>
fieldNames

Throws

matlab::0utOfMemoryException

matlab::data::DuplicateField
NameInStructArrayException

matlab: :data: :NumberOfElemen
tsExceedsMaximumException

Examples
#include "MatlabDataArray.hpp"
int main() {

using namespace matlab::data;
ArrayFactory f;

Dimensions for the array.
Vector of the field names for the structure.

Unable to allocate the array.
Duplicate field names specified.

Number of elements is greater than size t.

// Create StructArray equivalent to MATLAB structure s:
// s = struct('loc', {'east', 'west'}, 'data', {[1, 2, 3], [4., 5., 6., 7., 8.1})

StructArray S = f.createStructArray({ 1,2

S[0]["loc"] = f.createCharArray("east");
S[0]["data"] = f.createArray<uint8 t>({ 1,
S[1]["loc"] = f.createCharArray("west");

}, { "loc", "data" });

3y {1, 2 31});
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S[1]["data"] = f.createArray<double>({ 1, 5}, { 4., 5., 6., 7., 8. });
// Access the value defined by the MATLAB statement:

// s(1l).data

Reference<Array> val = S[0]["data"];

return 0;

}
createEnumArray

EnumArray createEnumArray(ArrayDimensions dims,
std::string className,
std::vector<std::string> enums)

EnumArray createEnumArray(ArrayDimensions dims,
std::string className)

Description

Creates an EnumArray of type className, which is a defined class. If specified, the method
initializes the array with the list of enumeration names.

Parameters

ArrayDimensions dims Dimensions for the array.
std::string className Class name of the enumeration array.
std::vector<std::string> List of the enumeration names.
enums

Throws

matlab: :0utOfMemoryException Unable to allocate the array.

matlab::data: :MustSpecifyCla Class name not specified.
ssNameException

matlab::data: :WrongNumberOfE Wrong number of enumerations provided.
numsSuppliedException

matlab::data: :NumberOfElemen Number of elements is greater than size t.
tsExceedsMaximumException

Examples

Create a matlab::data: :EnumArray object for the TextColor.Blue enumeration argument
defined in this class.

classdef TextColor
enumeration
Red
Green
Blue
end
end

Move the value into an argument vector.

#include "MatlabDataArray.hpp"
#include <vector>

int main()

{

1-23



1 AP| Reference

using namespace matlab::data;
ArrayFactory f;
auto blue = f.createEnumArray({ 1,1 }, "TextColor", { "Blue" });

// Create an argument vector
std::vector<Array> args({ f.createCharArray("My text"), std::move(blue) });

return 0;

}

For more examples, see “Pass Enumerations to MATLAB from C++".

createSparseArray

template <typename T>
SparseArray<T> createSparseArray(ArrayDimensions dims,
size t nnz,
buffer ptr t<T> data,
buffer ptr t<size t> rows,
buffer ptr t<size t> cols)

Description

Creates a SparseArray<T> with rows-by-cols dimensions. You can only have two dimensions for
sparse arrays. The method does not copy the buffer and the array takes ownership of the memory.

Template Parameters

T Element types, specified as double, bool, or
std: :complex<double>.
Parameters
ArrayDimensions dims Dimensions for the array.
size t nnz Number of nonzero elements.
buffer ptr t<T> data Buffer containing the nonzero elements.
buffer ptr t<size t> rows Buffer containing the row value for each element.
buffer ptr t<size t> cols Buffer containing the column value for each element.
Throws

matlab::0utOfMemoryException Unable to allocate the array.

matlab: :data::InvalidDimensi More than two dimensions specified.
onsInSparseArrayException

matlab::data: :NumberOfElemen Number of elements is greater than size t.
tsExceedsMaximumException

Examples

#include "MatlabDataArray.hpp"

int main() {

std::vector<double> data = { 3.5, 12.98, 21.76 };
std::vector<size t> rows = { 0,0,1 };
std::vector<size t> cols = { 0,4,8 };

size t nnz = 3;

matlab::data::ArrayFactory factory;

auto data p factory.createBuffer<double>(nnz);
auto rows p = factory.createBuffer<size t>(nnz);
auto cols p = factory.createBuffer<size t>(nnz);
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double* dataPtr = data p.get();
size t* rowsPtr = rows p.get();
size t* colsPtr = cols p.get();

std::for_each(data.begin(), data.end(), [&](const double& e) { *(dataPtr++) = e; });
std::for_each(rows.begin(), rows.end(), [&](const size t& e) { *(rowsPtr++) = e; });
std::for_each(cols.begin(), cols.end(), [&](const size t& e) { *(colsPtr++) = e; });

matlab::data::SparseArray<double> arr =
factory.createSparseArray<double>({ 2,9 }, nnz, std::move(data p),
std::move(rows p), std::move(cols p));
return 0;

}
createEmptyArray

Array createEmptyArray()

Descriptions

Creates an empty Array containing no elements.
Returns

Array Empty array.
Throws

matlab::0utOfMemoryException Unable to allocate the array.

createBuffer

template <typename T>
buffer ptr t<T> createBuffer(size t numberOfElements)

Description

Creates an uninitialized buffer to pass to the createArrayFromBuffer method.

Template Parameters

T Primitive types.
Parameters
size t numberOfElements Number of elements, not the actual buffer size.
Returns
buffer ptr t<T> Unique ptr containing the buffer.
Throws

matlab::0utOfMemoryException Unable to allocate the array.

createArrayFromBuffer

template <typename T>

TypedArray<T> createArrayFromBuffer(ArrayDimensions dims,
buffer ptr t<T> buffer,
MemoryLayout memorylLayout = MemorylLayout::COLUMN MAJOR)
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Description

Creates a TypedArray<T> using the given buffer.

Template Parameters

T Primitive types.

Parameters

ArrayDimensions dims Dimensions for the array.

buffer ptr t<T> buffer Buffer containing the data. The buffer is not copied. The
TypedArray<T> object takes ownership of the buffer.

MemoryLayout memorylLayout Memory layout for the input buffer and the created array,

specified as MemoryLayout: : COLUMN MAJOR or as
MemoryLayout: :ROW MAJOR. The default layout is
COLUMN MAJOR.

When using matlab: :data: : TypedIterator<T> on an
array created with createArrayFromBuffer,
MemoryLayout affects the order of returned elements.

This parameter is optional.

Throws

matlab: :0utOfMemoryException Unable to allocate the array.

matlab::data::InvalidArrayTy Buffer type not valid.
peException

matlab::data::InvalidMemoryL Invalid memory layout.
ayoutException

matlab::data::InvalidDimensi Dimensions not valid. This exception occurs for arrays created
onsInRowMajorArrayException with MATLAB R2019a and R2019b if a row-major array is not
2-D.

matlab::data: :NumberOfElemen Number of elements is greater than size t.
tsExceedsMaximumException

Version History
Introduced in R2017b

See Also
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matlab::data::Reference<Array>

C++ class to get reference to Array

Description

Use the Reference<Array> class to get a reference to an Array element of a container object, such
as a MATLAB structure or cell array. The class is a base class for all reference types that refer to
arrays and provides basic array information. ArrayRef is defined as:

using ArrayRef = Reference<Array>;

Class Details

Namespace: matlab::data
Include: ArrayReferenceExt. hpp

Member Functions

* “getType” on page 1-27

+ “getDimensions” on page 1-27

+ “getNumberOfElements” on page 1-28
* “isEmpty” on page 1-28

getType
ArrayType getType() const

Returns
ArrayType Type of the array
Throws

matlab::data: :NotEnoughIndi Not enough indices provided.

cesProvidedException

matlab::data::InvalidArrayI Index provided is not valid for this Array or one of the indices
ndexException is out of range.

matlab::data::InvalidArrayT Array type not recognized.

ypeException

getDimensions

ArrayDimensions getDimensions() const

Returns

ArrayDimensions Array dimensions vector.
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Throws

matlab::data: :NotEnoughIndi Not enough indices provided.

cesProvidedException

matlab: :data::InvalidArrayl Index provided is not valid for this Array or one of the indices
ndexException is out of range.

getNumberOfElements

size t getNumberOfElements() const

Returns
size t Number of elements in array.
Throws

matlab::data: :NotEnoughIndi Not enough indices provided

cesProvidedException

matlab: :data::InvalidArrayl Index provided is not valid for this Array or one of the indices
ndexException is out of range.

isEmpty

bool isEmpty() const

Returns
bool Returns true if array is empty, otherwise returns false.
Throws

matlab::data: :NotEnoughIndi Not enough indices provided

cesProvidedException
matlab::data::InvalidArrayI Index provided is not valid for this Array or one of the indices
ndexException is out of range.

Free Functions

+ “getReadOnlyElements” on page 1-28
+ “getWritableElements” on page 1-29

getReadOnlyElements

template <typename T>
Range<TypedIterator, T const> getReadOnlyElements(const Reference<Array>& ref)

Description

Get a range containing the elements of the Array or Reference<Array>. Iterators contained in the
range are const.

Parameters

const Reference<Array>& ref Reference<Array>.
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Returns

Range<TypedIterator, T Range containing begin and end iterators for the elements of
const> the input Reference<Array>.

Throws

matlab::data::InvalidArrayT |Array does not contain type T.
ypeException

getWritableElements

template <typename T>
Range<TypedIterator, T> getWritableElements(Reference<Array>& ref)

Description

Get a range containing the elements of the Array or Reference<Array>. Iterators contained in the
range are non-const.

Parameters

Reference<Array>& ref Reference<Array>.

Returns

Range<TypedIterator, T> Range containing begin and end iterators for the elements of
the input Reference<Array>.

Throws

matlab::data::InvalidArrayT |Array does not contain type T.
ypeException

Version History
Introduced in R2017b

See Also
ArrayType
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matlab::data::ArrayType

C++ array type enumeration class

Description
Use ArrayType objects to identify the data type and other attributes of a MATLAB array.
Class Details

Namespace: matlab: :data
Include: ArrayType.hpp

Enumeration

enum class ArrayType {
UNKNOWN,
LOGICAL,
CHAR,
DOUBLE,
SINGLE,
INTS,
UINTS,
INT16,
UINT16,
INT32,
UINT32,
INT64,
UINT64,
COMPLEX DOUBLE,
COMPLEX_ SINGLE,
COMPLEX INTS8,
COMPLEX UINTS,
COMPLEX INT16,
COMPLEX UINT16,
COMPLEX INT32,
COMPLEX UINT32,
COMPLEX INT64,
COMPLEX UINT64,
CELL,
STRUCT,
VALUE_OBJECT,
HANDLE OBJECT REF,
ENUM,
SPARSE_LOGICAL,
SPARSE_DOUBLE,
SPARSE_COMPLEX_ DOUBLE,
MATLAB_STRING
b
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C++ Data Type Conversion

MATLAB ArrayType Value C++ Type Description
DOUBLE double double-precision (64-bit),
floating-point number
SINGLE float single-precision (32-bit),
floating-point number
INT8 int8 t signed 8-bit integer
UINT8 uint8 t unsigned 8-bit integer
INT16 intl6 t signed 16-bit integer
UINT16 uintl6 t unsigned 16-bit integer
INT32 int32 t signed 32-bit integer
UINT32 uint32 t unsigned 32-bit integer
INT64 int64 t signed 64-bit integer
UINT64 uint64 t unsigned 64-bit integer
CHAR charl6 t 16-bit character
LOGICAL bool logical

COMPLEX DOUBLE

std::complex<double>

complex, double-precision (64-
bit), floating-point number

COMPLEX SINGLE

std::complex<float>

complex, single precision (32-
bit), floating-point number

COMPLEX INT8

std::complex<int8 t>

complex, signed 8-bit integer

COMPLEX UINTS8

std::complex<uint8 t>

complex, unsigned 8-bit integer

COMPLEX INT16

std::complex<intl6 t>

complex, signed 16-bit integer

COMPLEX UINT16

std::complex<uint16 t>

complex, unsigned 16-bit
integer

COMPLEX INT32

std::complex<int32 t>

complex, signed 32-bit integer

COMPLEX UINT32

std::complex<uint32 t>

complex, unsigned 32-bit
integer

COMPLEX INT64

std::complex<int64 t>

complex, signed 64-bit integer

COMPLEX UINT64

std::complex<uint64 t>

complex, unsigned 64-bit

integer
CELL matlab::data::Array Array containing other Arrays
STRUCT matlab::data::Struct Array with named fields that can

contain data of varying types
and sizes

VALUE OBJECT

matlab::data::0bject

MATLAB value object

HANDLE OBJECT REF

matlab::data::0bject

Reference to an existing handle
object in MATLAB

ENUM

matlab::data: :Enumeratio

n

Array of enumeration values
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MATLAB ArrayType Value C++ Type Description
SPARSE LOGICAL bool Sparse array of logical
SPARSE DOUBLE double Sparse array of double

SPARSE COMPLEX DOUBLE

std::complex<double>

Sparse array of complex double

MATLAB STRING

matlab::data: :MATLABStri
ng

MATLAB string

Examples

Test Array for COMPLEX_DOUBLE Type

Suppose that you have an array declared as follows.

matlab::data::TypedArray<double> const argArray

After you set values for argArray, call the sqrt function.

matlab::data::Array const tresults = matlabPtr->feval(u"sqrt", argArray);

These statements test the result for type COMPLEX DOUBLE and then set the array type.

matlab::data::TypedArray<std::complex<double>> results = factory.createEmptyArray();
matlab::data::ArrayType type = tresults.getType();
if (type == matlab::data::ArrayType::COMPLEX_DOUBLE)

results = (matlab::data::TypedArray<std::complex<double>>) tresults;

else

std::cout << "ERROR: complex double array expected." << std::endl;

Version History
Introduced in R2017b

See Also

matlab::data::apply visitor |matlab::data::apply visitor ref

Topics

“Handling Inputs and Outputs”

“Data Access in Typed, Cell, and Structure Arrays”
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matlab::data::CellArray

C++ class to access MATLAB cell arrays

Description

A CellArrayis a TypedArray with Array as the element type. Use CellArray objects to access
MATLAB cell arrays. To create a CellArray, call createCellArray in the ArrayFactory class.

CellArray is defined as:

using CellArray = TypedArray<Array>;
Class Details

Namespace: matlab: :data
Include: TypedArray.hpp

Version History
Introduced in R2017b

See Also
createCellArray

1-33



1 AP| Reference

matlab::data::CharArray

C++ class to access MATLAB character arrays

Description

Use CharArray objects to work with MATLAB character arrays. To create a CharArray, call
createCharArray in the ArrayFactory class.

Class Details

Namespace: matlab: :data

Base class: TypedArray<charl6e t>
Include: CharArray.hpp
Constructors

* “Copy Constructors” on page 1-34
* “Copy Assignment Operators” on page 1-35
* “Move Constructors” on page 1-35
* “Move Assignment Operators” on page 1-36

Copy Constructors
CharArray(const CharArray& rhs)
CharArray(const Array& rhs)

Description

Creates a shared data copy of a CharArray object.

Parameters

const CharArray& rhs Value to copy.

const Array& rhs Value specified as ArrayType: : CHAR object.
Throws

matlab::data::InvalidArrayT Type of input Array is not ArrayType: : CHAR.
ypeException

Examples

#include "MatlabDataArray.hpp"

int main() {
using namespace matlab::data;
ArrayFactory factory;
CharArray A = factory.createCharArray("This is a char array");
CharArray B(A);
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return 0;

}
Related Topics

createCharArray
Copy Assignment Operators
CharArray& operator=(const CharArray& rhs)

CharArray& operator=(const Array& rhs)

Description

Assigns a shared data copy to a CharArray object.

Parameters

const CharArray& rhs Value to copy.

const Array& rhs Value specified as ArrayType: : CHAR object.
Returns

CharArrayé& Updated instance.

Throws

matlab::data::InvalidArrayT Type of input Array is not ArrayType: : CHAR.

ypeException
Examples
#include "MatlabDataArray.hpp"
int main() {
using namespace matlab::data;
ArrayFactory factory;

CharArray A = factory.createCharArray("This is a char array");
CharArray C factory.createCharArray("");

// Arrays A and C refer to the same data.
C =A;

return 0;

}

Move Constructors
CharArray(CharArray&& rhs)

CharArray(Array&& rhs)

Description

Moves contents of a CharArray object to a new instance.
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Parameters

CharArray&& rhs Value to move.

Array&& rhs Value specified as ArrayType: : CHAR object.
Throws

matlab::data::InvalidArrayT Type of input Array is not ArrayType: : CHAR.
ypeException

Examples
#include "MatlabDataArray.hpp"
int main() {
using namespace matlab::data;
ArrayFactory factory;
CharArray A = factory.createCharArray("This is a char array");

// Move constructor - Creates B, copies data from A. A not valid.
CharArray B(std::move(A));

return 0;

}

Move Assignment Operators
CharArray& operator=(CharArray&& rhs)

CharArray& operator=(Array&& rhs)

Description

Assigns the input to this CharArray object.

Parameters

CharArray&& rhs Value to move.

Array&& rhs Value specified as ArrayType: : CHAR object.
Returns

CharArray& Updated instance.

Throws

matlab::data::InvalidArrayT Type of input Array is not ArrayType: : CHAR.
ypeException

Examples

#include "MatlabDataArray.hpp"

int main() {
using namespace matlab::data;
ArrayFactory factory;
CharArray A = factory.createCharArray("This is a char array");
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// Move assignment - Data from A moved to C. A no longer valid.
CharArray C = factory.createCharArray("");
C = std::move(A);

return 0;

Member Functions

* “toUTF16” on page 1-37
*  “toAscii” on page 1-37

toUTF16

String toUTF16() const

Returns

matlab::data::String Contents of CharArray as matlab: :data: :String.
Throws

None

toAscii

std::string toAscii() const

Returns

std::string Contents of CharArray as ASCII string.
Throws

matlab: :data: :NonAsciiCharI Data contains non-ASCII characters.
nRequestedAsciiOutputExcept
ion

Examples
#include "MatlabDataArray.hpp"

int main()
{
using namespace matlab::data;
ArrayFactory f;
auto arr = f.createCharArray("helloworld");
std::string s = arr.toAscii();

return 0;

}

Related Topics

“Evaluate Mathematical Function in MATLAB”
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Version History
Introduced in R2017b

See Also
matlab::data::String | TypedArray | “createCharArray” on page 1-21
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matlab::data::Reference<CharArray>

C++ class to get reference to CharArray

Description
The CharArrayExt class extends the APIs available to a reference to a CharArray.

Class Details

Namespace: matlab: :data
Base class: Reference<Array>
Include: TypedArrayRef.hpp

Member Functions

* “toUTF16” on page 1-39
*  “toAscii” on page 1-39

toUTF16

String toUTF16() const

Returns

matlab::data::String Contents of reference to CharArray as
matlab: :data: :String string.

Throws

None

toAscii

std::string toAscii() const

Returns

std::string Contents of reference to CharArray as ASCII string.
Throws

matlab::data: :NonAsciiCharI Data contains non-ASCII characters.

nRequestedAsciiOutputExcept
ion

Version History
Introduced in R2017b
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See Also
CharArray | Reference<TypedArray<T>>
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matlab::data::ColumnMajor

C++ class to create iterators and ranges that iterate in column-major order

Description

Use the ColumnMajor class to create iterators and ranges that access array elements in column-
major order. To determine the memory layout of an array, call getMemoryLayout.

Class Details

Namespace: matlab: :data
Include: ColumnMajorIterator.hpp
Iterators

* “Begin Iterators” on page 1-41

* “End Iterators” on page 1-42

Begin Iterators

template <typename T>
static ColumnMajorIterator<T>

template <typename T>
static ColumnMajorIterator<T>

template <typename T>
static ColumnMajorIterator<T>

template <typename T>
static ColumnMajorIterator<T>

template <typename T>
static ColumnMajorIterator<T

template <typename T>
static ColumnMajorIterator<T

template <typename T>
static ColumnMajorIterator<T

template <typename T>
static ColumnMajorIterator<T

template <typename T>
static ColumnMajorIterator<T

template <typename T>
static ColumnMajorIterator<T

template <typename T>
static ColumnMajorIterator<T

template <typename T>
static ColumnMajorIterator<T

Description

begin(Array& arr)

begin(TypedArray<T>& arr)

begin(Reference<Array>& ref)

begin(TypedArrayRef<T>& ref)

const> begin(const Array& arr)

const> begin(const TypedArray<T>& arr)

const> begin(const Reference<Array>& ref)

const> begin(const TypedArrayRef<T>& ref)

const> cbegin(const TypedArray<T>& arr)

const> cbegin(const Array& arr)

const> cbegin(const Reference<Array>& ref)

const> cbegin(const TypedArrayRef<T>& ref)

Create a ColumnMajorIterator to the beginning of the input array. For best performance when
reading data from an array, use functions that return ColumnMajorIterator<T const>.
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Parameters

Array& arr
TypedArray<T>& arr
Reference<Array>& ref
TypedArrayRef<T>& ref

Returns

ColumnMajorIterator<T>

ColumnMajorIterator<T
const>

Throws

Array used to create the iterator.
Array used to create the iterator.
Reference to the array used to create the iterator.
Reference to the array used to create the iterator.

Non-const iterator to the beginning of the array.
Const iterator to the beginning of the array.

matlab::data::TypeMismatchE Element of Array does not match <T>.

xception

End Iterators

template <typename T>
static ColumnMajorIterator<T>

template <typename T>
static ColumnMajorIterator<T>

template <typename T>
static ColumnMajorIterator<T>

template <typename T>
static ColumnMajorIterator<T>

template <typename T>
static ColumnMajorIterator<T

template <typename T>
static ColumnMajorIterator<T

template <typename T>
static ColumnMajorIterator<T

template <typename T>
static ColumnMajorIterator<T

template <typename T>
static ColumnMajorIterator<T

template <typename T>
static ColumnMajorIterator<T

template <typename T>
static ColumnMajorIterator<T

template <typename T>
static ColumnMajorIterator<T

end(Array& arr)

end(TypedArray<T>& arr)

end (Reference<Array>& ref)

end(TypedArrayRef<T>& ref)

const> end(const Array& arr)

const> end(const TypedArray<T>& arr)

const> end(const Reference<Array>& ref)

const> end(const TypedArrayRef<T>& ref)

const> cend(const TypedArray<T>& arr)

const> cend(const Array& arr)

const> cend(const Reference<Array>& ref)

const> cend(const TypedArrayRef<T>& ref)
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Description

Create a ColumnMajorIterator to the end of the input array.

Parameters

Array& arr Const or non-const array used to create the iterator.

TypedArray<T>& arr Const or non-const array used to create the iterator.

Reference<Array>& ref Const or non-const reference to the array used to create the
iterator.

TypedArrayRef<T>& ref Const or non-const reference to the array used to create the
iterator.

Returns

ColumnMajorIterator<T> Non-const iterator to the end of the array.

ColumnMajorIterator<T Const iterator to the end of the array.

const>

Throws

matlab::data::TypeMismatchE Element of Array does not match <T>.
xception

Member Functions

* “readOnlyElements” on page 1-43

+ “writableElements” on page 1-44

readOnlyElements

template <typename T>
static Range<ColumnMajorIterator<T const>> readOnlyElements(const Array& arr)

template <typename T>
static Range<ColumnMajorIterator<T const>> readOnlyElements(const TypedArray<T>& arr)

template <typename T>
static Range<ColumnMajorIterator<T const>> readOnlyElements(const Reference<Array>& ref)

template <typename T>
static Range<ColumnMajorIterator<T const>> readOnlyElements(const TypedArrayRef<T>& ref)

Description

Create a Range containing const iterators. Use for best performance when reading data from an
array.

Parameters
const Array& arr Input array used to create the iterators.
const TypedArray<T>& arr Input array used to create the iterators.

const TypedArrayRef<T>& ref Reference to the input array used to create the iterators.
const Reference<Array>& ref Reference to the input array used to create the iterators.

1-43



1 AP| Reference

Returns

Range<ColumnMajorIterator<T Range containing const ColumnMajorIterators that point to
const>> the beginning and the end of the input array.

Throws

matlab::data::TypeMismatchE Element of Array does not match <T>.
xception

writableElements

template <typename T>
static Range<ColumnMajorIterator<T>> writableElements(Array& arr)

template <typename T>
static Range<ColumnMajorIterator<T>> writableElements(TypedArray<T>& arr)

template <typename T>
static Range<ColumnMajorIterator<T>> writableElements(Reference<Array>& ref)

template <typename T>
static Range<ColumnMajorIterator<T>> writableElements(TypedArrayRef<T>& ref)

Description

Create a Range containing non-const iterators. For best performance when reading data from an
array, use readOnlyElements, which returns ColumnMajorIterator<T const>.

Parameters

Array& arr Array used to create the iterators.
TypedArray<T>& arr Array used to create the iterators.
Reference<Array>& ref Reference to array used to create the iterators.
TypedArrayRef<T>& ref Reference to array used to create the iterators.
Returns

Range<ColumnMajorIterator<T Range containing non-const ColumnMajorIterators that
>> point to the beginning and the end of the input array.

Throws

matlab: :data: :TypeMismatchE Element of Array does not match <T>.
xception

Version History
Introduced in R2022a

See Also
matlab::data::ColumnMajorIterator<T>|matlab::data::Range<ItType,ElemType> |
matlab::data::Array | matlab::data::TypedArray<T> |
matlab::data::TypedIterator<T>|matlab::data::Reference<T> |

matlab::data: :Reference<TypedArray<T>>
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matlab::data::ColumnMajoriterator<T>

Templated C++ class to provide column-major random access iterator

Description

ColumnMajorIterator iterates over elements in an array in column-major order. For more

information, see “MATLAB Data API Random Access Iterators”.

Class Details

Namespace:
Include:

Template Parameters

T

Type of element referred to.

Template Instantiations

double

float

int8 t
uint8 t
intl6 t
uintl6 t
int32 t
uint32 t
int64 t
uint64 t
charl6 t

bool
std:
std:
std:
std:
std:
std:
std:
std:
std:
std:

:complex<double>

:complex<float>

:complex<int8 t>

:complex<uint8 t>
:complex<intl6 t>
:complex<uintl6 t>
:complex<int32 t>
:complex<uint32_ t>
:complex<int64 t>
:complex<uint64 t>

matlab: :data
ColumnMajorIterator.hpp
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matlab::data::Array
matlab::data::Struct
matlab::data: :Enumeration
matlab::data: :MATLABString

Constructors

* “Copy Constructors” on page 1-46
* “Copy Assignment Operators” on page 1-46
* “Move Constructors” on page 1-46
* “Move Assignment Operators” on page 1-47

Copy Constructors

ColumnMajorIterator(const ColumnMajorlIterator<T>& rhs)

Description

Creates a copy of a ColumnMajorIterator object.

Parameters

const Value to copy.
ColumnMajorIterator<T>& rhs

Throws
None
Copy Assignment Operators

ColumnMajorlIterator<T>& operator=(const ColumnMajorIterator<T>& rhs)

Description

Assigns a new value to a ColumnMajorIterator object.

Parameters

const Value to assign.
ColumnMajorIterator<T>& rhs

Returns

ColumnMajorIterator<T>& Updated instance.
Throws

None

Move Constructors

ColumnMajorIterator(ColumnMajorIterator<T> &&rhs)
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Description

Moves contents of a ColumnMajorIterator object to a new instance.

Parameters

ColumnMajorlIterator<T>&& Value to move.
rhs

Throws
None
Move Assignment Operators

ColumnMajorIterator<T>& operator=(ColumnMajorIterator<T>&& rhs)

Description

Transfer input to this ColumnMajorIterator object.

Parameters

ColumnMajorIterator<T>&& Value to transfer.
rhs

Returns
ColumnMajorIterator<T>& Updated instance.
Throws

None

Version History
Introduced in R2022a

See Also
matlab::data::ColumnMajor
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matlab::data::EnumArray

C++ class to access MATLAB enumeration arrays

Description

Use EnumArray objects to access enumeration arrays. To create an EnumArray, call
createEnumArray in the ArrayFactory class.

Class Details

Namespace: matlab::data

Base class: TypedArray<Enumeration>
Include: EnumArray.hpp
Constructors

* “Copy Constructors” on page 1-48
* “Copy Assignment Operators” on page 1-48
* “Move Constructors” on page 1-49
* “Move Assignment Operators” on page 1-49

Copy Constructors
EnumArray(const EnumArray& rhs)

EnumArray(const Array& rhs)

Description

Creates a shared data copy of an EnumArray object.

Parameters

const EnumArray& rhs Value to copy.

const Array& rhs Value specified as EnumArray object.
Throws

matlab::data::InvalidArrayT Type of input Array is not ArrayType: :ENUM.
ypeException

Copy Assignment Operators
EnumArray& operator=(const EnumArray& rhs)

EnumArray& operator=(const Array& rhs)

Description

Assigns a shared data copy to an EnumArray object.
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Parameters

const EnumArray& rhs Value to copy.

const Array& rhs Value specified as ArrayType: : ENUM object.
Returns

EnumArray& Updated instance.

Throws

matlab::data::InvalidArrayT Type of input Array is not ArrayType: : ENUM.

ypeException

Move Constructors
EnumArray (EnumArray&s rhs)

EnumArray (Array&& rhs)

Description

Moves contents of an EnumArray object to a new instance.

Parameters

EnumArray&& rhs Value to move.

Array&& rhs Value specified as ArrayType: : ENUM object.
Throws

matlab::data::InvalidArrayT Type of input Array is not ArrayType: : ENUM.

ypeException
Move Assignment Operators
EnumArray& operator=(EnumArray&& rhs)

EnumArray& operator=(Array&& rhs)

Description

Assigns the input to this EnumArray object.

Parameters

EnumArray&& rhs Value to move.

Array&& rhs Value specified as ArrayType: : ENUM object.
Returns

EnumArray& Updated instance.
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Throws

matlab::data::InvalidArrayT Type of input Array is not ArrayType: :ENUM.
ypeException

Member Functions

getClassName
std::string getClassName() const

Description

Return class name for this EnumArray.

Returns
std::string Class name.
Throws

None

Examples
Display enum Value

Define an enumeration class:

classdef MyClass
enumeration
A
B
C
end
end

Define a matlab: :data: :EnumArray object for the MyClass.C enumeration argument and display
the value.

#include "MatlabDataArray.hpp"
#include "MatlabEngine.hpp"
#include <iostream>

int main()

using namespace matlab::data;

ArrayFactory f;

auto e = f.createEnumArray({ 1,1 }, "MyClass", { "C" });

// Display enum value

std::cout << "Property value: " << std::string(e[0]) << std::endl;
return 0;

Version History
Introduced in R2017b
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See Also
TypedArray | “createEnumArray” on page 1-23 | Enumeration

Topics
“Pass Enumerations to MATLAB from C++"”
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matlab::data::Reference<EnumArray>

C++ class to get reference to EnumArray

Description
The EnumArrayExt class extends the APIs available to a reference to an EnumArray.

Class Details

Namespace: matlab: :data
Base class: Reference<Array>
Include: TypedArrayRef.hpp

Member Functions

getClassName
std::string getClassName() const

Description

Return class name for this reference to an EnumArray object.

Returns
std::string Class name.
Throws

None

Version History
Introduced in R2017b

See Also
EnumArray | Reference<TypedArray<T>>
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matlab::data::Enumeration

Element type for MATLAB enumeration arrays

Description

Enumeration is the element type for an EnumArray object.

Class Details

Namespace: matlab: :data
Include: Enumeration.hpp

Version History
Introduced in R2017b

See Also
EnumArray

Topics
“MATLAB Data API Types”
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matlab::Exception

C++ base class for exceptions

Description

All MATLAB C++ exceptions can be caught as matlab: :Exception.

Class Details

Namespace: matlab
Include: Exception.hpp

Version History
Introduced in R2017b

See Also

Topics
“MATLAB Data API Exceptions”
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matlab::data::Forwardlterator<T>

Templated C++ class to provide forward iterator support for StructArray field names

Description
Use ForwardIterator objects to access a range of field name elements in a StructArray.
Class Details

Namespace: matlab: :data
Include: ForwardIterator.hpp

Template Parameters

T matlab::data: :MATLABFieldIdentifier

Constructors

* “Copy Constructors” on page 1-55
* “Copy Assignment Operators” on page 1-55

Copy Constructors

ForwardIterator(const ForwardIterator<T>& rhs)

Description

Creates a shared data copy of a ForwardIterator<T> object.

Parameters

const ForwardIterator<T>&  Object to copy.
rhs

Returns

ForwardIterator New instance.
Throws

None

Copy Assignment Operators

ForwardIterator<T>& operator=(const ForwardIterator<T>& rhs)

Description

Assigns a shared data copy to a ForwardIterator<T> object.
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Parameters

const ForwardIterator<T>&  Object to assign.
rhs

Returns
ForwardIterator<T> Updated instance.
Throws

None

Other Operators

* “operator++” on page 1-56
* “operator--” on page 1-56

* “operator=" on page 1-57

* “operator!=" on page 1-57
* “operator*” on page 1-57

* “operator->" on page 1-57
* “operator[]” on page 1-58

operator++

ForwardIterator<T>& operator++()

Description

Pre-increment operator.

Returns
ForwardIterator<T>& Reference to updated value.
Throws
None
operator--

ForwardIterator<T> operator--(int)

Description

Post-increment operator.

Returns
ForwardIterator<T> New object.
Throws

None
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operator=

bool operator==(const ForwardIterator<T>& rhs) const

Parameters

const ForwardIterator<T>&  Iterator to compare.
rhs

Returns

bool Returns true if the iterators point to the same element.
Otherwise, returns false.

Throws
None
operator!=

bool operator!=(const ForwardIterator<T>& rhs) const

Parameters

const ForwardIterator<T>&  Iterator to compare.
rhs

Returns

bool Returns true if this iterator points to a different element.
Otherwise, returns false.

Throws
None
operator*

reference operator*() const

Returns
reference Shared copy of element that iterator points to, specified as:
* T& for arithmetic types.
* Reference<T> for non-arithmetic types.
Throws
None

operator->

pointer operator->()
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Returns

pointer Pointer to element pointed to by this iterator, specified as:
» T* for arithmetic types.
* Reference<T>* for non-arithmetic types.

Throws

None

operator([]

reference operator[](const size t& rhs) const

Description

Get a reference using a linear index.

Returns

reference Element pointed to by this iterator, specified as typename
iterator::reference.

Throws

None

Version History
Introduced in R2017b

See Also
StructArray | MATLABFieldIdentifier
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matlab::data::MATLABFieldldentifier

C++ class used to identify field names in MATLAB struct array

Description

Class Details

Namespace: matlab::data
Include: MATLABFieldIdentifier.hpp
Constructors

» “Default Constructor” on page 1-59

* “Constructor” on page 1-59

* “Destructor” on page 1-59

* “Copy Constructors” on page 1-60

* “Copy Assignment Operators” on page 1-60
* “Move Constructors” on page 1-60

* “Move Assignment Operators” on page 1-61

Default Constructor

MATLABFieldIdentifier()

Description

Construct an empty MATLABFieldIdentifier.

Throws
None
Constructor

MATLABFieldIdentifier(std::string str)

Description

Construct a MATLABFieldIdentifier from std::string.

Parameters

std::string str String that contains the field name.

Destructor

~MATLABFieldIdentifier()

Description

Destroy a MATLABFieldIdentifier.
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Throws
None
Copy Constructors

MATLABFieldIdentifier(const MATLABFieldIdentifier& rhs)

Description

Creates a shared data copy of a MATLABFieldIdentifier ohject.

Parameters

const Value to copy.
MATLABFieldIdentifier& rhs

Throws
None
Copy Assignment Operators

MATLABFieldIdentifier& operator=(MATLABFieldIdentifier const& rhs)

Description

Assigns a shared data copy to a MATLABFieldIdentifier object.

Parameters

MATLABFieldIdentifier Value to move.
const& rhs

Returns

MATLABFieldIdentifier& Updated instance.
Throws

None

Move Constructors

MATLABFieldIdentifier (MATLABFieldIdentifier&& rhs)

Description

Moves contents a MATLABFieldIdentifier object to a new instance.

Parameters
MATLABFieldIdentifier&& rhs Value to move.
Throws

None
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Move Assignment Operators

MATLABFieldIdentifier& operator=(MATLABFieldIdentifier&& rhs)

Parameters

MATLABFieldIdentifier&& rhs Value to move.
Returns

MATLABFieldIdentifier& Updated instance.
Throws

None

Destructor
~MATLABFieldIdentifier()
Description

Destroy a MATLABFieldIdentifier.

Other Operators
operator std::string

operator std::string() const

Returns
std::string Representation of the MATLABFieldIdentifier object.
Throws

None

Free Functions
operator==

bool operator==(const MATLABFieldIdentifier& rhs) const

Description

Check if two MATLABFieldIdentifier objects are identical.

Parameters

const Value to be compared.
MATLABFieldIdentifier& rhs
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Returns

bool Returns true if the objects are identical. Otherwise, returns
false.

Throws

None

Examples

Get Contents of Structure

Access the data in MATLAB structures that are passed to C++ MEX functions or C++ Engine
programs using the structure field name.

Here is a structure passed to a MEX function. The Date field contains the date when the structure is
created, as returned by the datetime function. The Data field contains a numeric value.

s = struct("Date",string(datetime("today")),"Data",100);

In a MEX function, store the input as a StructArray. Use the getFieldNames member function to
get a range of MATLABFieldIdentifier elements representing the structure field names. Use the
second element to get the numeric data from the Data field. Store numeric data in a TypedArray
with elements of type double.
matlab::data::StructArray inStruct(inputs[0]);
matlab::data::Range<matlab::data::ForwardIterator, matlab::data::MATLABFieldIdentifier const>

fields = inStruct.getFieldNames();

const matlab::data::TypedArray<double> data = inStruct[0][fields.begin()[1]1];
double cppbData = data[0];

Version History
Introduced in R2017b

See Also
StructArray | ForwardIterator | TypedArray<T>

Topics
“Data Access in Typed, Cell, and Structure Arrays”
“Create Structure Arrays from C++”
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matlab::data::MATLABString

Element type for MATLAB string arrays

Description

Use MATLABString to represent MATLAB string arrays in C++. To be able to represent missing
string array elements, MATLABString is defined as:

using MATLABString = optional<String>;
For more information on string arrays in MATLAB, see “Create String Arrays”.

Class Details

Namespace: matlab: :data
Include: String.hpp
Examples

Pass String Array from MATLAB to MEX function

Create a string array in MATLAB and pass it to a C++ MEX function:

str(l) = "";

str(2) = "Gemini";
str(3) = string(missing)
result = myMexFcn(str);

In the MEX function, assign the input to an array of type matlab: :data: :MATLABString.

matlab::data::TypedArray<matlab::data: :MATLABString> stringArray = inputs[0];
Pass String Array from MEX function to MATLAB

Create a string array in the MEX function and pass this array to MATLAB as output. The array defines
text elements, an empty string, and a missing string element.
matlab::data::ArrayFactory factory;
outputs[0] = factory.createArray<MATLABString>({ 1,3 },
{ matlab::data::MATLABString(u""),

matlab::data: :MATLABString(u"Gemini"),
matlab::data: :MATLABString() });

The result returned to MATLAB is a string array.
result =
1x3 string array

"Gemini" <missing>

Version History
Introduced in R2017b
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See Also
matlab::data::String | matlab::data::optional<T>

Topics

“Write C++ Functions Callable from MATLAB (MEX Files)”
“Call MATLAB from C++”
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matlab::data::Reference<MATLABString>

C++ class to get reference to element of StringArray

Description

A Reference<MATLABString> object is created when using operator[] into a StringArray or
dereferencing a String array iterator.

Class Details

Namespace: matlab::data

Include: MATLABStringReferenceExt.hpp
Cast

String()

operator String() const

Returns
matlab::data::String Element of a MATLABString array converted to String.
Throws

matlab::data: :NotEnoughIndi Not enough indices provided.
cesProvidedException

matlab::data::InvalidArrayI Index provided is not valid for this Array or one of the indices is
ndexException out of range.

matlab::data::TooManyIndice Too many indices provided.
sProvidedException

std::runtime_error Array element does not have a value.

Member Functions

* “bool” on page 1-65
* “has value” on page 1-66

bool
operator bool() const

Description

Check whether string contains a value.

Returns

operator True, if string contains a value.
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Throws

matlab::data: :NotEnoughIndi Not enough indices provided.
cesProvidedException

matlab::data::InvalidArrayI Index provided is not valid for this Array or one of the indices is
ndexException out of range.

matlab::data::TooManyIndice Too many indices provided
sProvidedException

has_value

bool has value() const

Description

Check whether string contains a value.

Returns

bool True, if string contains a value.

Throws

matlab::data::NotEnoughIndi Not enough indices provided
cesProvidedException

matlab::data::InvalidArrayI Index provided is not valid for this Array or one of the indices is
ndexException out of range.

matlab::data::TooManyIndice Too many indices provided
sProvidedException

Version History
Introduced in R2017b

See Also
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matlab::data::Array

C++ base class for all array types

Description

Use Array objects to represent single and multi-dimensional arrays. The Array class provides
methods to get generic information about all arrays, such as dimensions and type. The class has
methods to create both deep (cloned) copies and shared data copies and supports copy-on-write
semantics.

To construct Array objects, use ArrayFactory methods.

Class Details

Namespace: matlab::data
Include: MDArray.hpp
Constructors

» “Default Constructor” on page 1-67

* “Copy Constructors” on page 1-67

* “Copy Assignment Operators” on page 1-68
* “Move Constructors” on page 1-68

* “Move Assignment Operators” on page 1-68

Default Constructor

Array()

Throws
None
Copy Constructors

Array(const Array& rhs)

Description

Creates a shared data copy of an Array object.

Parameters
const Array& rhs Value to copy.
Throws

None
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Copy Assignment Operators

Array& operator=(const Array& rhs)

Description

Assigns a shared data copy to an Array object.

Parameters
const Array& rhs Value to copy.

Returns

Array& Updated instance.

Throws
None
Move Constructors

Array(Array&& rhs)

Description

Moves contents of an Array object to a new instance.

Parameters

Array&& rhs Value to move.
Throws

None

Move Assignment Operators

Array& operator=(Array&& rhs)

Description

Assigns the input to this Array object.

Parameters
Array&& rhs Value to move.

Returns

Array& Updated instance.

Throws

None
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Destructor

virtual ~Array()

Indexing Operators

operator[]

ArrayElementRef<false> operator[](size t idx)

ArrayElementRef<true> operator[](size t idx) const

Description

Enables [ ] indexing on const and non-const arrays. Indexing is 0-based.

Parameters
size t idx

Returns

First array index

ArrayElementRef<false>

Temporary object containing the index specified. The return
value allows the element of the array to be modified or
retrieved.

ArrayElementRef<true>

Temporary object containing the index specified. The return
value allows the element of the array to be retrieved, but not
modified.

Throws

None

Member Functions

* “getType” on page 1-69

* “getMemoryLayout” on page 1-70
+ “getDimensions” on page 1-70

* “getNumberOfElements” on page 1-70

* “isEmpty” on page 1-70
getType
ArrayType getType() const

Returns

ArrayType

Array type.

Throws

None
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getMemorylLayout

MemorylLayout getMemorylLayout() const

Returns

MemorylLayout Memory layout for array, specified as
MemoryLayout: : COLUMN MAJOR or
MemoryLayout: :ROW _MAJOR.

Throws

matlab: :data::FeatureNotSup
portedException

Arrays created before R2019a did not support different memory
layouts. The memory layout was always column-major.

getDimensions

ArrayDimensions getDimensions() const

Returns

ArrayDimensions

Vector of each dimension in array.

Throws
None

getNumberOfElements

size t getNumberOfElements() const

Returns

size t

The number of elements in array.

Throws

None

isEmpty

bool isEmpty() const

Returns

bool

True if array is empty. False if array is not empty.

Throws

None

Free Functions

* “getReadOnlyElements” on page 1-71

* “getWritableElements” on page 1-71
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getReadOnlyElements

template <typename T>
Range<TypedIterator, T const> getReadOnlyElements(const Array& arr)

Description

Get a range containing the elements of the Array. Iterators contained in the range are const.

Parameters
const Array& arr Array
Returns

Range<TypedIterator, T Range containing begin and end iterators for input Array.
const>

Throws

matlab::data::InvalidArrayT |Array does not contain type T.
ypeException

getWritableElements

template <typename T>
Range<TypedIterator, T> getWritableElements(Array& arr)

Description

Get a range containing the elements of the Array. Iterators contained in the range are non-const.

Parameters

Array& arr Array

Returns

Range<TypedIterator, T> Range containing begin and end iterators for input Array.
Throws

matlab::data::InvalidArrayT |Array does not contain type T.
ypeException

Version History
Introduced in R2017b

Support for matlab: :data: :Array row-major order iteration added
You can create and iterate through the data of a matlab: :data: :Array in either row-major or
column-major order.

Support for N-D row-major memory layout added
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You can create an N-D matlab: :data: : Array object with row-major memory layout. Previously, the
createArrayFromBuffer function created row-major arrays only in 2-D. To create a
matlab::data: :Array object with row-major memory layout, set the createArrayFromBuffer
argument memorylLayout to MemoryLayout: :ROW _MAJOR. To determine the memory layout for an
existing matlab: :data: :Array object, call getMemoryLayout.

Support for row-major memory layout added

Create a matlab: :data: :Array with data memory layout specified as column-major (default) or
row-major. For more information, see the memoryLayout parameter in createArrayFromBuffer.
To determine the memory layout for an existing matlab: :data: :Array, call getMemoryLayout.

See Also
ArrayFactory



matlab::data::Object

matlab::data::Object

Element type for MATLAB object arrays

Description

Object is the element type for an ObjectArray.

Class Details

Namespace: matlab: :data
Include: Object.hpp

Version History
Introduced in R2017b

See Also
ObjectArray
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matlab::data::ObjectArray

C++ class to access MATLAB object arrays

Description

Use ObjectArray objects to access MATLAB object arrays. To create an ObjectArray, call
createArray in the ArrayFactory class using this syntax:

template <typename ItType, typename T>
TypedArray<T> createArray(ArrayDimensions dims,

ItType begin,

ItType end)
To create a scalar object, call createScalar using this syntax:
ObjectArray createScalar(const Object& val);
ObjectArray is defined as
using ObjectArray = TypedArray<Object>;

Class Details

Namespace: matlab: :data
Include: ObjectArray.hpp

You cannot combine elements of an ObjectArray into a heterogeneous array.

If the class defining the Object overrides subsref or subsasgn, then you cannot access the
elements of the ObjectArray.

Objects in MEX and Engine Applications

C++ MEX and C++ Engine applications can get and set property values on MATLAB objects. For

information on how to access MATLAB objects in these applications, see these topics:

* “MATLAB Objects in MEX Functions” - for C++ MEX applications
* “Get MATLAB Objects and Access Properties” - for C++ Engine applications

Version History
Introduced in R2017b

See Also
Object | createArray | createScalar
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matlab::data::optional<T>

Templated C++ class representing optional values

Description
Use optional objects to represent values that might or might
Class Details

Namespace: matlab: :data
Include: Optional.hpp

Template Parameters

T Array type, specified as matlab: :data

Constructors

* “Default Constructors” on page 1-75

* “Copy Constructors” on page 1-75

* “Copy Assignment Operators” on page 1-75
* “Move Constructors” on page 1-76

* “Move Assignment Operators” on page 1-76

Default Constructors
optional()
Copy Constructors

optional(const optional& other)

Description

Creates a shared data copy.

Parameters

const optional& other Value to copy.
Throws

None

Copy Assignment Operators

optional<T>& operator=(const optional<T>& other)

Description

Assigns a shared data copy.

not exist.

::String.
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Parameters

const optional<T>& other Value to copy.
Returns

optional<T>& Updated instance.
Throws

None

Move Constructors

optional(optional&s other)

optional (T&& value)

Description

Moves contents of an optional object to a new instance.

Parameters

optional&& other Value to move.

T&& value Value of type T to move.
Throws

None

Move Assignment Operators
optional<T>& operator=(optional<T>&& other)

optional<T>& operator=(T&& value)

Description

Assigns the input to this instance

Parameters

optional<T>&& other Value to move.
T&& value

Returns

optional<T>& Updated instance.
Throws

None
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Other Operators

* “operator=" on page 1-77
* “operator->” on page 1-77
* “operator*” on page 1-77

* “operator T” on page 1-78

operator=

optional<T>& operator=(nullopt t)

optional<T>& operator=(const optional<T>& other)
optional<T>& operator=(optional<T>&& other)
optional<T>& operator=(T&& value)

optional<T>& operator=(const T& value)

Description

Assignment operators.

Returns

optional<T>& Updated instance.
Throws

None

operator->

const T* operator->() const

T* operator->()

Returns

const T* Pointer to the element.
T*

Throws

std::runtime_error optional object does not contain a value

operator*
const T& operator*() const

T& operator*()
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Returns

const T&

T&

Throws
std::runtime_error
operator T

operator T() const

Description

Cast optional<T>valueto T.

Returns
operator
Throws

std::runtime _error

Member Functions

* “bool” on page 1-78

* “has value” on page 1-78
* “swap” on page 1-79

* ‘“reset” on page 1-79

bool

explicit operator bool() const

Description

Reference to the element.

optional object does not contain a value.

Value contained in optional<T>, if it exists.

There is no value.

Check whether object contains a value.

Returns
operator

Throws
None

has_value
bool has value() const

Description

True, if object contains a value.

Check whether object contains a value.

1-78



matlab::data::optional<T>

Returns
bool
Throws
None
swap

void swap(optional &other)

Description

Swap value of this optional instance with value contained in the parameter.

Parameters
optional &other
Throws

None

reset

void reset()

Description

Reset optional value to missing

Throws

None

Version History
Introduced in R2017b

See Also

True, if object contains a value.

Value to swap.
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matlab::data::Range<ItType,ElemType>

Templated C++ class to provide range-based operation support

Description
Range objects wrap begin and end functions to enable range-based operations.
Class Details

Namespace: matlab: :data
Include: Range.hpp

Template Parameters

IteratorType Iterator type
ElementType Element type
Constructors

* “Constructor” on page 1-80
* “Move Constructors” on page 1-80
* “Move Assignment Operators” on page 1-81

Constructor

Range(IteratorType<ElementType> begin, IteratorType<ElementType> end)

Description

Creates a Range object.

Parameters

IteratorType<ElementType>  First and last elements of range.
begin

IteratorType<ElementType>
end

Returns

Range New instance.
Throws

None

Move Constructors

Range (Range&& rhs)
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Description

Moves contents of a Range object to a new instance.

Parameters

Range&& rhs Range to move.
Returns

Range New instance.
Throws

None

Move Assignment Operators

Range& operator=(Range&& rhs)

Description

Assigns the input to this Range object.

Parameters

Range&& rhs Range to move.
Returns

Rangeé& Updated instance.
Throws

None

begin
IteratorType<ElementType>& begin()

Returns

IteratorType<ElementType>& First element in range.

Throws

None

end

IteratorType<ElementType>& end()

Returns

IteratorType<ElementType>& End of range.
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Throws

None

Version History
Introduced in R2017b

See Also
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matlab::data::Reference<T>

Templated C++ class to get references to Array elements

Description

A Reference object is a reference to an element of an Array without making a copy. A Reference

1S:

* Not a shared copy

* Valid as long as the array that contains the reference is valid

* Not thread-safe

Class Details

Namespace: matlab::data
Include: Reference.hpp

Template Parameters

T Type of element referred to, specified as:

Constructors

Array

Struct

Enumeration
MATLABString

All std: : complex types

* “Copy Constructor” on page 1-83

* “Copy Assignment Operators” on page 1-83

* “Move Assignment Operators” on page 1-84

* “Move Constructors” on page 1-84

Copy Constructor

Reference(const Reference<T>& rhs)

Parameters

const Reference<T>& rhs Value to copy.

Copy Assignment Operators

Reference<T>& operator=(const Reference<T>& rhs)
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Parameters

const Reference<T>& rhs Value to copy.
Returns

Reference<T>& Updated instance.

Move Assignment Operators

Reference<T>& operator=(Reference<T>&& rhs)

Parameters

Reference<T>&& rhs Value to move.
Returns

Reference<T>& Updated instance.
Throws

None

Move Constructors

Reference(Reference<T>&& rhs)

Description

Moves contents of a Reference object to a new instance.

Parameters
Reference<T>&& rhs Value to move.
Throws

None

Other Operators

* “operator=" on page 1-84

* “operator<<” on page 1-85

* “operator T()” on page 1-85

+ “operator std::string()” on page 1-85

operator=
Reference<T>& operator=(T rhs)
Reference<T>& operator=(std::string rhs)

Reference<T>& operator=(String rhs)
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Parameters

T rhs Value to assign. The indexed array must be non-const.

std::string rhs String to assign. The array must be non-const and allow
strings to be assigned.

String rhs String to assign to StringArray. The indexed array must be
non-const.

Returns

Reference<T>& Updated instance.

Throws

None

operator<<

std::ostream& operator <<(std::ostream& os, Reference<T> const& rhs)

Parameters

std::ostream& os
Reference<T> const& rhs

Returns

std::ostream&

operator T()

operator T() const

Description

Cast to element from the array.

Returns

T Shared copy of element from array.
Throws

None

operator std::string()

operator std::string() const

Description

Casts array to std: :string, making a copy of the std: : string. This operator is valid only for
types that can be cast to a std::string.
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Returns

std::string

Throws

String.

matlab: :data: :NonAsciiCharI Inputis std::string and contains non-ASCII characters.
nInputDataException

std::runtime error MATLABString is missing.

Free Functions

operator==

inline
const&

inline
const&

inline
rhs)

inline
rhs)

inline
const&

inline
const&

inline

bool
rhs)

bool
rhs)

bool
bool
bool

rhs)

bool
rhs)

bool

operator ==(Reference<MATLABString> const& lhs, std::string

operator ==(std::string const& lhs, Reference<MATLABString>

operator ==(Reference<MATLABString> const& lhs, String consté&

operator ==(String const& lhs, Reference<MATLABString> consté&

operator ==(Reference<MATLABString> const& lhs, MATLABString

operator ==(MATLABString const& lhs, Reference<MATLABString>

operator ==(Reference<MATLABString> const& lhs,

Reference<MATLABString> const& rhs)

template<typename T> bool operator ==(Reference<T> const& lhs, T const& rhs)

template<typename T> bool operator ==(T const& lhs, Reference<T> const& rhs)

template<typename T> bool operator ==(Reference<T> const& lhs, Reference<T>

const& rhs)
Parameters
Reference<MATLABString> consté& std::string const& rhs Values to compare.
lhs
std::string const& lhs Reference<MATLABString>
const& rhs
Reference<MATLABString> consté& String const& rhs
lhs
String const& lhs Reference<MATLABString>

const& rhs
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Reference<MATLABString> consté&
lhs

MATLABString const& lhs

Reference<MATLABString> consté&
lhs

Reference<T> const& lhs
T const& 1lhs
Reference<T> const& lhs

MATLABString const& rhs

Reference<MATLABString>
const& rhs

Reference<MATLABString>
const& rhs

T const& rhs
Reference<T> const& rhs
Reference<T> const& rhs

Returns

bool Returns true if values are equal.

Throws

std::runtime error Cannot compare argument to MATLABString

Version History
Introduced in R2017b

See Also

Topics

“Access C++ Data Array Container Elements”
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matlab::data::RowMajor

C++ class to create iterators and ranges that iterate in row-major order

Description

Use the RowMajor class to create iterators and ranges that access array elements in row-major order.
To determine the memory layout of an array, call getMemoryLayout.

Class Details

Namespace: matlab: :data
Include: RowMajorIterator.hpp
Iterators

* “Begin Iterators” on page 1-88
* “End Iterators” on page 1-89

Begin Iterators

template <typename T>
static RowMajorIterator<T> begin(Array& arr)

template <typename T>
static RowMajorIterator<T> begin(TypedArray<T>& arr)

template <typename T>
static RowMajorIterator<T> begin(Reference<Array>& ref)

template <typename T>
static RowMajorIterator<T> begin(TypedArrayRef<T>& ref)

template <typename T>
static RowMajorIterator<T const> begin(const Array& arr)

template <typename T>
static RowMajorIterator<T const> begin(const TypedArray<T>& arr)

template <typename T>
static RowMajorIterator<T const> begin(const Reference<Array>& ref)

template <typename T>
static RowMajorIterator<T const> begin(const TypedArrayRef<T>& ref)

template <typename T>
static RowMajorIterator<T const> cbegin(const TypedArray<T>& arr)

template <typename T>
static RowMajorIterator<T const> cbegin(const Array& arr)

template <typename T>
static RowMajorIterator<T const> cbegin(const Reference<Array>& ref)

template <typename T>
static RowMajorIterator<T const> cbegin(const TypedArrayRef<T>& ref)

Description

Create a RowMajorIterator to the beginning of the input array. For best performance when
reading data from an array, use functions that return RowMajorIterator<T const>.
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Parameters

Array& arr
TypedArray<T>& arr
Reference<Array>& ref
TypedArrayRef<T>& ref

Returns

RowMajorIterator<T>

RowMajorIterator<T const>

Throws

Array used to create the iterator, specified as const or non-
const.

Array used to create the iterator, specified as const or non-
const.

Reference to the array used to create the iterator, specified as
const or non-const.

Reference to the array used to create the iterator, specified as
const or non-const.

Non-const iterator to the beginning of the array.

Const iterator to the beginning of the array.

matlab::data::TypeMismatchE Element of Array does not match <T>.

xception

End Iterators

template <typename T>
static RowMajorIterator<T>

template <typename T>
static RowMajorIterator<T>

template <typename T>
static RowMajorIterator<T>

template <typename T>
static RowMajorIterator<T>

template <typename T>
static RowMajorIterator<T

template <typename T>
static RowMajorIterator<T

template <typename T>
static RowMajorIterator<T

template <typename T>
static RowMajorIterator<T

template <typename T>
static RowMajorIterator<T

template <typename T>
static RowMajorIterator<T

template <typename T>
static RowMajorIterator<T

end(Array& arr)

end(TypedArray<T>& arr)

end(Reference<Array>& ref)

end (TypedArrayRef<T>& ref)

const>

const>

const>

const>

const>

const>

const>

end(const Array& arr)

end(const TypedArray<T>& arr)

end(const Reference<Array>& ref)

end(const TypedArrayRef<T>& ref)

cend(const TypedArray<T>& arr)

cend(const Array& arr)

cend(const Reference<Array>& ref)
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template <typename T>
static RowMajorIterator<T const> cend(const TypedArrayRef<T>& ref)

Description

Create a RowMajorIterator to the end of the input array.

Parameters

Array& arr Array used to create the iterator, specified as const or non-
const.

TypedArray<T>& arr Array used to create the iterator.

Reference<Array>& ref Reference to the array used to create the iterator, specified as
const or non-const.

TypedArrayRef<T>& ref Reference to the array used to create the iterator, specified as
const or non-const.

Returns

RowMajorIterator<T> Non-const iterator to the end of the array.

RowMajorIterator<T const>  Const iterator to the end of the array.
Throws

matlab::data::TypeMismatchE Element of Array does not match <T>.
xception

Member Functions

* “readOnlyElements” on page 1-90
+ “writableElements” on page 1-91

readOnlyElements

template <typename T>
static Range<RowMajorIterator<T const>> readOnlyElements(const Array& arr)

template <typename T>
static Range<RowMajorIterator<T const>> readOnlyElements(const TypedArray<T>& arr)

template <typename T>
static Range<RowMajorIterator<T const>> readOnlyElements(const Reference<Array>& ref)

template <typename T>
static Range<RowMajorIterator<T const>> readOnlyElements(const TypedArrayRef<T>& ref)

Description

Create a Range containing const iterators. Use for best performance when reading data from an
array.

Parameters
const Array& arr Input array used to create the iterators.
const TypedArray<T>& arr Input array used to create the iterators.
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const Reference<Array>& ref Reference to the input array used to create the iterators.
const TypedArrayRef<T>& ref Reference to the input array used to create the iterators.

Returns

Range<RowMajorIterator<T Range containing const RowMajorIterators that point to the
const>> beginning and the end of the input array.

Throws

matlab::data::TypeMismatchE Element of Array does not match <T>.
xception

writableElements

template <typename T>
static Range<RowMajorIterator<T>> writableElements(Array& arr)

template <typename T>
static Range<RowMajorIterator<T>> writableElements(TypedArray<T>& arr)

template <typename T>
static Range<RowMajorIterator<T>> writableElements(Reference<Array>& ref)

template <typename T>
static Range<RowMajorIterator<T>> writableElements(TypedArrayRef<T>& ref)

Description

Create a Range containing non-const iterators. For best performance when reading data from an
array, use readOnlyElements, which returns RowMajorIterator<T const>.

Parameters

Array& arr Array used to create the iterators.
TypedArray<T>& arr Array used to create the iterators.
Reference<Array>& ref Reference to array used to create the iterators.
TypedArrayRef<T>& ref Reference to array used to create the iterators.
Returns

Range<RowMajorIterator<T>> Range containing non-const RowMajorIterators that point to
the beginning and the end of the input array.

Throws

matlab: :data: :TypeMismatchE Element of Array does not match <T>.
xception

Version History
Introduced in R2022a

See Also
matlab::data::RowMajorIterator<T>|matlab::data::Range<ItType,ElemType> |
matlab::data::Array |matlab::data::TypedArray<T> |
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matlab::data::TypedIterator<T>|matlab::data::Reference<T> |
matlab::data: :Reference<TypedArray<T>>
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matlab::data::RowMajoriterator<T>

Templated C++ class to provide row-major random access iterator

Description

RowMajorIterator iterates over elements in an array in row-major order. For more information, see

“MATLAB Data API Random Access Iterators”.

Class Details

Namespace:
Include:

Template Parameters

T

Type of element referred to.

Template Instantiations

double

float

int8 t
uint8 t
intl6 t
uintl6 t
int32 t
uint32 t
int64 t
uint64 t
charl6 t

bool
std:
std:
std:
std:
std:
std:
std:
std:
std:
std:

:complex<double>

:complex<float>

:complex<int8 t>

:complex<uint8 t>
:complex<intl6 t>
:complex<uintl6 t>
:complex<int32 t>
:complex<uint32_ t>
:complex<int64 t>
:complex<uint64 t>

matlab: :data
RowMajorIterator.hpp
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matlab::data::Array
matlab::data::Struct
matlab::data: :Enumeration
matlab::data: :MATLABString

Constructors

* “Copy Constructors” on page 1-94
* “Copy Assignment Operators” on page 1-94
* “Move Constructors” on page 1-94
* “Move Assignment Operators” on page 1-95

Copy Constructors

RowMajorIterator(const RowMajorIterator<T>& rhs)

Description

Creates a copy of a RowMajorIterator object.

Parameters

const RowMajorIterator<T>& Value to copy.
rhs

Throws
None
Copy Assignment Operators

RowMajorIterator<T>& operator=(const RowMajorIterator<T>& rhs)

Description

Assigns a new value to a RowMajorIterator object.

Parameters

const RowMajorIterator<T>& Value to assign.
rhs

Returns

RowMajorIterator<T>& Updated instance.
Throws

None

Move Constructors

RowMajorIterator(RowMajorIterator<T> &&rhs)
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Description

Moves contents of a RowMajorIterator object to a new instance.

Parameters

RowMajorIterator<T>&& rhs  Value to move.
Throws

None

Move Assignment Operators

RowMajorIterator<T>& operator=(RowMajorIterator<T>&& rhs)

Description

Transfer input to this RowMajorIterator object.

Parameters

RowMajorIterator<T>&& rhs  Value to transfer.
Returns

RowMajorIterator<T>& Updated instance.
Throws

None

Version History
Introduced in R2022a

See Also
matlab::data::RowMajor |matlab::data::TypedIterator<T> |
matlab::data::ColumnMajorIterator<T>

1-95



1 AP| Reference

matlab::data::SparseArray<T>

Templated C++ class to access data in MATLAB sparse arrays

Description

Use SparseArray objects to work with sparse MATLAB arrays. To create a SparseArray, call
createSparseArray in the ArrayFactory class.

Class Details

Namespace: matlab: :data
Base class: matlab::data::Array
Include: SparseArray.hpp

Template Parameters

T Type of element referred to, specified as:

* bool
* double
* std::complex<double>

Constructors

* “Copy Constructors” on page 1-96
* “Copy Assignment Operators” on page 1-97
* “Move Constructors” on page 1-97

* “Move Assignment Operators” on page 1-98
Copy Constructors
SparseArray(const SparseArray<T>& rhs)

SparseArray(const Array& rhs)

Description

Creates a shared data copy of a SparseArray object.
Parameters

const SparseArray<T>& rhs  Value to copy.

const Array& rhs Value specified as Array of ArrayType: :SPARSE LOGICAL,
ArrayType: :SPARSE DOUBLE, or
ArrayType: :SPARSE COMPLEX DOUBLE.
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Throws

matlab::data::InvalidArrayT Type of input Array is not sparse.
ypeException

Copy Assignment Operators
SparseArray& operator=(const SparseArray<T>& rhs)

SparseArray& operator=(const Array& rhs)

Description

Assigns a shared data copy to a SparseArray object.

Parameters

const SparseArray<T>& rhs  Value to copy.

const Array& rhs Value specified as Array of type
ArrayType: :SPARSE LOGICAL,
ArrayType: :SPARSE DOUBLE, or
ArrayType: :SPARSE COMPLEX DOUBLE

Returns
SparseArray& Updated instance.
Throws

matlab::data::InvalidArrayT Type of input Array is not sparse.
ypeException

Move Constructors
SparseArray(SparseArray&& rhs)

SparseArray(Array&& rhs)
Description

Moves contents of a SparseArray object to a new instance.

Parameters

const SparseArray<T>& rhs  Value to move.

const Array& rhs Value specified as Array of type
ArrayType: :SPARSE LOGICAL,
ArrayType: :SPARSE DOUBLE, or
ArrayType: :SPARSE _COMPLEX DOUBLE

Throws

matlab::data::InvalidArrayT Type of input Array is not sparse.
ypeException
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Move Assignment Operators
SparseArray& operator=(SparseArray<T>&& rhs)

SparseArray& operator=(Array&& rhs)

Description

Assigns the input to this SparseArray object.

Parameters

const SparseArray<T>& rhs  Value to move.

const Array& rhs Value specified as Array of type
ArrayType: :SPARSE LOGICAL,
ArrayType: :SPARSE DOUBLE, or
ArrayType: :SPARSE COMPLEX DOUBLE

Returns

SparseArray& Updated instance.

Throws

matlab::data::InvalidArrayT Type of input Array is not sparse.
ypeException

Iterators

* “Begin Iterators” on page 1-98
* “End Iterators” on page 1-98

Begin Iterators
iterator begin()
const iterator begin() const

const iterator cbegin() const

Returns
iterator Iterator to beginning of array, specified as TypedIterator<T>
const iterator Iterator, specified as TypedIterator<typename
std::add const<T>::type>.
Throws
None

End Iterators
iterator end()

const iterator end() const
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const iterator cend() const

Returns

iterator Iterator to end of array, specified as TypedIterator<T>

const iterator Iterator, specified as TypedIterator<typename
std::add const<T>::type>.

Throws

None

Member Functions

* “getNumberOfNonZeroElements” on page 1-99
+ “getIndex” on page 1-99

getNumberOfNonZeroElements
size t getNumberOfNonZeroElements() const

Description

Returns the number of nonzero elements in the array.

Returns

size t Number of nonzero elements in array.
Throws

None

getIndex

SparseIndex getIndex(const TypedIterator<T>& it)

Sparselndex getIndex(const TypedIterator<T const>& it)

Description

Returns the row-column coordinates of the nonzero entry that the iterator is pointing to.

Parameters

const TypedIterator<T>& it Iterator pointing to current entry in sparse matrix.
const TypedIterator<T

const>& it

Returns

Sparselndex Row-column coordinates of nonzero entry that iterator points to.
SparselIndex is defined as std::pair<size t, size t>.

Throws

None
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Version History
Introduced in R2017b

See Also
Array | createSparseArray
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matlab::data::Reference<SparseArray<T>>

Templated C++ class to get reference to SparseArray

Description

Use the Reference<SparseArray> class to get a reference to a SparseArray element of a
container object, such as a MATLAB structure or cell array.

Class Details

Namespace: matlab: :data
Include: SparseArrayRef.hpp

Template Parameters

T Type of elements in SparseArray, specified as bool, double, or
std: :complex<double>.

Iterators

* “Begin Iterators” on page 1-101
* “End Iterators” on page 1-101

Begin Iterators
iterator begin()
const iterator begin() const

const iterator cbegin() const

Returns
iterator Iterator to beginning of array, specified as TypedIterator<T>
const iterator Iterator, specified as TypedIterator<typename
std::add const<T>::type>.
Throws
None

End Iterators
iterator end()
const _iterator end() const

const iterator cend() const
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Returns
iterator Iterator to beginning of array, specified as TypedIterator<T>.
const iterator Iterator, specified as TypedIterator<typename
std::add const<T>::type>.
Throws
None

Member Functions

getNumberOfNonZeroElements
size t getNumberOfNonZeroElements() const

Description

Returns the number of nonzero elements in the array. Since sparse arrays only store nonzero
elements, this method returns the actual array size. It is different from array dimensions that specify
the full array size.

Returns
size t Number of nonzero elements in the array.
Throws

None

Version History
Introduced in R2017b

See Also
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matlab::data::String

Type representing strings as std: :basic_string<charl6 t>

Description

The String class defines the element type of a StringArray. String is defined as:
using String = std::basic_string<charl6 t>;

Class Details

Namespace: matlab: :data
Include: String.hpp

Version History
Introduced in R2017b

See Also
matlab::data: :MATLABString
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matlab::data::StringArray

C++ class to access MATLAB string arrays

Description

Use StringArray objects to access MATLAB string arrays. To create a StringArray, call
createArray or createScalar in the ArrayFactory class with a MATLABString template.

StringArray is defined as:

using StringArray = TypedArray<MATLABString>;
Class Details

Namespace: matlab: :data
Include: TypedArray.hpp

Version History
Introduced in R2017b

See Also
MATLABString

1-104



matlab::data::StructArray

matlab::data::StructArray

C++ class to access MATLAB struct arrays

Description

Use StructArray objects to work with MATLAB struct arrays. To access a field for a single element
in the array, use the field name. To create a StructArray object, call createStructArray in the
ArrayFactory class.

Class Details

Namespace: matlab::data

Base class: TypedArray<Struct>
Include: StructArray.hpp
Constructors

* “Copy Constructors” on page 1-105
* “Copy Assignment Operators” on page 1-105
* “Move Constructors” on page 1-106

* “Move Assignment Operators” on page 1-106
Copy Constructors
StructArray(const StructArray& rhs)

StructArray(const Array& rhs)

Description

Creates a shared data copy of a StructArray object.

Parameters

const StructArray& rhs Value to copy.

const Array& rhs Value specified as ArrayType: : STRUCT object.
Throws

matlab::data::InvalidArrayT Type of input Array is not ArrayType: :STRUCT.
ypeException

Copy Assignment Operators
StructArray& operator=(const StructArray& rhs)

StructArray& operator=(const Array& rhs)
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Description

Assigns a shared data copy to a StructArray object.

Parameters

const StructArray& rhs Value to copy.

const Array& rhs Value specified as ArrayType: : STRUCT object.
Returns

StructArray& Updated instance.

Throws

matlab::data::InvalidArrayT Type of input Array is not ArrayType: :STRUCT.
ypeException

Move Constructors
StructArray(StructArray&& rhs)

StructArray(Array&& rhs)

Description

Moves contents of a StructArray object to a new instance.

Parameters

StructArray&& rhs Value to move.

Array&& rhs Value specified as ArrayType: : STRUCT object.
Throws

matlab::data::InvalidArrayT Type of input Array is not ArrayType: :STRUCT.
ypeException

Move Assignment Operators

StructArray& operator=(StructArray&& rhs)

Description

Assigns the input to this StructArray object.

Parameters

StructArray&& rhs Value to move.
Returns

StructArray& Updated instance.
Throws

None
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Destructor
~StructArray()
Description

Free memory for StructArray object.

Member Functions

+ “getFieldNames” on page 1-107
* “getNumberOfFields” on page 1-107

getFieldNames
Range<ForwardIterator, MatlabFieldIdentifier const> getFieldNames() const

Returns

Range<ForwardIterator, Contains begin and end iterators that enable access to all
MatlabFieldIdentifier fields in StructArray object.
const>

Throws

None

getNumberOfFields

size t getNumberOfFields() const

Returns

size t Number of fields.
Throws

None

Examples
Create StructArray

Assume that you have the following MATLAB structure.

s = struct('loc', {'east', 'west'}, 'data', {[1, 2, 3], [4., 5., 6., 7., 8.1})
Create a variable containing the data for loc east.
val = s(1).data

The following C++ code creates these variables.
#include "MatlabDataArray.hpp"
int main() {

using namespace matlab::data;
ArrayFactory factory;
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StructArray S = factory.createStructArray({ 1,2 }, { "loc", "data" });
S[0]["loc"] = factory.createCharArray("east");

S[0]["data"] = factory.createArray<uint8 t>({ 1, 3}, {1, 2, 3 });
S[1]["loc"] = factory.createCharArray("west");

S[1]["data"] = factory.createArray<double>({ 1, 5}, { 4., 5., 6., 7., 8. });

Reference<Array> val = S[0]["data"];
return 0;

Version History
Introduced in R2017b

See Also
Range | createStructArray | MATLABFieldIdentifier | Struct

Topics
“Create Structure Array and Send to MATLAB”
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matlab::data::Reference<StructArray>

C++ class to get reference to StructArray

Description

The StructArrayExt class extends the APIs available to a reference to a StructArray.

Class Details

Namespace: matlab: :data
Base class: Reference<Array>
Include: TypedArrayRef. hpp

Member Functions

+ “getFieldNames” on page 1-109
* “getNumberOfFields” on page 1-109

getFieldNames

Range<ForwardIterator, MATLABFieldIdentifier const> getFieldNames() const

Returns

Range<ForwardIterator, Contains begin and end methods that enable access to all
MatlabFieldIdentifier fields in StructArray object.

const>

Throws

None

getNumberOfFields
size t getNumberOfFields() const

Returns
size t Number of fields.
Throws

None

Version History
Introduced in R2017b

See Also
StructArray | Reference<TypedArray<T>>
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matlab::data::Struct

Element type for MATLAB struct arrays

Description
Struct is the element type for a StructArray object.

Class Details

Namespace: matlab: :data
Include: Struct.hpp
Iterators

* “Begin Iterators” on page 1-110
* “End Iterators” on page 1-110

Begin Iterators
const iterator begin() const

const iterator cbhegin() const

Returns

const iterator Iterator to beginning of array, specified as
TypedIterator<typename std::add const<T>::type>

Throws

None

End Iterators
const iterator end() const

const iterator cend() const

Returns

const iterator Iterator to end of array, specified as
TypedIterator<typename std::add const<T>::type>

Throws

None
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Indexing Operators
operator[]

Array operator[](std::string idx) const

Description

Enables [ ] indexing on a StructArray object. Indexing is 0-based.

Parameters

std::string idx Field name.

Returns

Array Shared copy of Array found at specified field.
Throws

matlab::data::InvalidFieldN |Field does not exist in this StructArray.
ameException

Version History
Introduced in R2017b

See Also
StructArray | “createStructArray” on page 1-22
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matlab::data::Reference<Struct>

C++ class to get reference to element of StructArray

Description
Use the Reference<Struct> class to access an element of a StructArray.
Class Details

Namespace: matlab: :data
Include: StructRef.hpp

Indexing Operators
operator[]
Reference<Array> operator[](std::string idx)

Array operator[](std::string idx) const

Description

Index into the Struct with a field name.

Parameters

std::string idx Field name.

Returns

Reference<Array> Reference to Array found at specified field.
Array Shared copy of Array found at specified field.
Throws

matlab: :data::InvalidFieldN Field does not exist in the struct.
ameException
Iterators

* “Begin Iterators” on page 1-112
* “End Iterators” on page 1-113

Begin Iterators
iterator begin()
const iterator begin() const

const iterator cbegin() const
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Returns

iterator Iterator to beginning of list of fields, specified as
TypedIterator<T>.

const iterator Iterator, specified as TypedIterator<typename
std::add const<T>::type>.

Throws

None

End Iterators
iterator end()
const iterator end() const

const iterator cend() const

Returns

iterator Iterator to end of list of fields, specified as
TypedIterator<T>.

const iterator Iterator, specified as TypedIterator<typename
std::add const<T>::type>.

Throws

None

Cast

Struct()

operator Struct() const

Returns
Struct Shared copy of Struct.
Throws

None

Version History
Introduced in R2017b

See Also
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matlab::data::TypedArray<T>

Templated C++ class to access array data

Description

The templated TypedArray class provides type-safe APIs to handle all MATLAB array types (except
sparse arrays). To create a TypedArray, call createArray or createScalar in the ArrayFactory
class with one of the templates listed in “Template Instantiations” on page 1-114.

This class defines the following iterator types:

using iterator = TypedIterator<T>;
using const iterator = TypedIterator<T const>;

Class Details

Namespace: matlab::data
Base class: matlab::data::Array
Include: TypedArray.hpp

Template Parameters
T Type of element referred to.

Template Instantiations

double

float

int8 t

uint8 t

intl6e t

uintl6 t

int32_t

uint32 t

int64 t

uint64 t

charle t

bool

std: :complex<double>
std::complex<float>
std::complex<int8 t>
std::complex<uint8 t>
std::complex<intl6 t>
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std::complex<uintl6 t>
std::complex<int32 t>
std::complex<uint32 t>
std::complex<int64 t>
std::complex<uint64 t>
matlab: :data::Array
matlab::data::Struct
matlab::data: :Enumeration
matlab::data: :MATLABString

Constructors

* “Copy Constructor” on page 1-115
* “Copy Assignment Operator” on page 1-115
* “Move Constructor” on page 1-116
* “Move Assignment Operator” on page 1-116

Copy Constructor
TypedArray(const TypedArray<T>& rhs)

TypedArray(const Array& rhs)

Description

Creates a shared data copy of the input.

Parameters

const TypedArray<T>& rhs Value to be copied.
const Array& rhs Value specified as matlab: :data: :Array object.

Throws

matlab::data::InvalidArrayT Type of input Array does not match the type for
ypeException TypedArray<T>.

Copy Assignment Operator
TypedArray<T>& operator=(const TypedArray<T>& rhs)

TypedArray<T>& operator=(const Array& rhs)
Description
Assigns a shared data copy of the input to this TypedArray<T>.

Parameters

const TypedArray<T>& rhs Value to be copied.
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const Array& rhs Value specified as matlab: :data: :Array object.
Returns

TypedArray<T>& Updated instance.

Throws

matlab::data::InvalidArrayT Type of input Array does not match the type for
ypeException TypedArray<T>.

Move Constructor
TypedArray (TypedArray<T>&& rhs)

TypedArray(Array&& rhs)

Description

Moves contents of the input to a new instance.

Parameters

TypedArray<T>&& rhs Value to be moved.

Array&& rhs Value specified as matlab: :data: :Array object.
Throws

matlab::data::InvalidArrayT Type of input does not match.
ypeException

Move Assignment Operator
TypedArray<T>& operator=(TypedArray<T>&& rhs)

TypedArray<T>& operator=(Array&& rhs)

Description

Moves the input to this TypedArray<T> object.

Parameters

TypedArray<T>&& rhs Value to move.
Returns

TypedArray<T>& Updated instance.
Throws

matlab::data::InvalidArrayT Type of input Array does not match the type for
ypeException TypedArray<T>.
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Destructor

virtual ~TypedArray()

Iterators

* “Begin Iterators” on page 1-117
* “End Iterators” on page 1-117

Begin Iterators
iterator begin()
const iterator begin() const

const iterator cbegin() const

Returns
iterator Iterator to beginning of array, specified as TypedIterator<T>
const iterator Iterator, specified as TypedIterator<typename
std::add const<T>::type>.
Throws
None

End Iterators
iterator end()
const iterator end() const

const iterator cend() const

Returns

iterator Iterator to end of array, specified as TypedIterator<T>

const iterator Iterator, specified as TypedIterator<typename
std::add const<T>::type>.

Throws

None

Indexing Operators
operator([]
ArrayElementTypedRef<T, std::is const<T>::value> operator[](size t idx)

ArrayElementTypedRef<T, true> operator[](size t idx) const
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Description

Enables [ ] indexing on a TypedArray. Indexing is 0-based.

Parameters

size t idx First array index.

Returns

ArrayElementTypedRef<T, Temporary object containing index specified. If type T is const,

std::is const<T>::value> then the return value allows the element of the array to be
retrieved, but not modified. Otherwise, the element can be
modified or retrieved.

ArrayElementTypedRef<T, Temporary object containing index specified. The return value

true> allows the element of the array to be retrieved, but not
modified.

Throws

None

Member Functions

release
buffer ptr t<T> release()

Description

Release the underlying buffer from the Array. If the Array is shared, a copy of the buffer is made;
otherwise, no copy is made. After the buffer is released, the array contains no elements.

Returns
buffer ptr t<T> unique ptr containing data pointer.
Throws

matlab::data::InvalidArrayT TypedArray does not support releasing the buffer.
ypeException

Examples
Assign Values to Array Elements

Create an array equivalent to the MATLAB array [1 2; 3 4], then replace each element of the
array with a single value.

#include "MatlabDataArray.hpp"

int main() {
matlab::data::ArrayFactory factory;
// Create an array equivalent to the MATLAB array [1 2; 3 4].
matlab::data: :TypedArray<double> D = factory.createArray<double>({ 2,2 }, { 1,3,2,4 });
// Change the values.
for (auto& elem : D) {
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elem = 5.5;

}

return 0;

}

Version History
Introduced in R2017b

See Also
Array | ArrayType

Topics
“Bring Result of MATLAB Calculation Into C++”
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matlab::data::Reference<TypedArray<T>>

Templated C++ class to get reference to TypedArray

Description

The Reference<TypedArray<T>> class extends the APIs available to a reference to an Array. It
derives from the Reference<Array> class and provides iterators and type-safe indexing.
Reference<TypedArray<T>> is not thread-safe - do not pass references to TypedArray objects
between threads.

TypedArrayRef is defined in TypedArrayRef. hpp as:

template <typename T>
using TypedArrayRef = Reference<TypedArray<T>>;

Class Details

Namespace: matlab::data

Base class: Reference<Array>
Include: TypedArrayRef.hpp
Constructor

Reference(const Reference<Array>& rhs)

Description

Create a Reference<TypedArray<T>> object from a Reference<Array> object.
Parameters

const Reference<Array>& rhs Value to copy.

Throws

matlak_J: :data: :TypeMismatchE Element of Array does not match <T>.
xception

Iterators

* “Begin Iterators” on page 1-120
* “End Iterators” on page 1-121

Begin Iterators
iterator begin()
const iterator begin() const

const iterator cbegin() const
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Returns
iterator Iterator to beginning of array, specified as TypedIterator<T>.
const iterator Iterator, specified as TypedIterator<typename
std::add const<T>::type>.
Throws
None

End Iterators
iterator end()
const iterator end() const

const iterator cend() const

Returns

iterator Iterator to end of array, specified as TypedIterator<T>.

const iterator Iterator, specified as TypedIterator<typename
std::add const<T>::type>.

Throws

None

Indexing Operators
operator([]

ArrayElementTypedRef<arr elem type, std::is const<T>::value> operator[]
(size t idx)
ArrayElementTypedRef<arr elem type, true> operator[](size t idx) const

Description

Enables [ ] indexing on a reference to an Array. Indexing is 0-based.

Parameters

size t idx First array index.

Returns

ArrayElementTypedRef<arr el Temporary object containing index specified. If type T is const,

em_type, then the return value allows the element of the array to be

std::is const<T>::value> retrieved, but not modified. Otherwise, the element can be
modified or retrieved.

ArrayElementTypedRef<arr el Temporary object containing index specified. The return value
em type, true> allows the element of the array to be retrieved, but not
modified.
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Throws

matlab::data: :InvalidFieldN |Field name is invalid for a struct.
ameException

Other Operators
operator=

Reference<TypedArray<T>>& operator= (TypedArray<T> rhs)

Description

Assign a TypedArray to an element of the referenced Array. The Array being indexed must be non-
const.

Parameters

TypedArray<T> rhs Value to assign.
Returns

Reference<TypedArray<T>>&  Updated instance.
Throws

None

Version History
Introduced in R2017b

See Also
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matlab::data::Typediterator<T>

Templated C++ class to provide random access iterator in memory order

Description

TypedIterator iterates in the order elements are in computer memory, which might be column-
major or row-major. To determine the memory layout of an array, call getMemoryLayout. For more
information, see “MATLAB Data API Random Access Iterators”.

Class Details

Namespace: matlab: :data
Include: TypedIterator.hpp

Template Parameters
T Type of element referred to.
Template Instantiations

double

float

int8 t

uint8 t

intl6 t

uintl6 t

int32 t

uint32 t

int64 t

uint64 t

charl6 t

bool
std::complex<double>
std::complex<float>
std::complex<int8 t>
std::complex<uint8 t>
std::complex<intl6 t>
std::complex<uintlé t>
std::complex<int32 t>
std::complex<uint32 t>
std::complex<int64 t>
std::complex<uint64 t>
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matlab::data::Array
matlab::data::Struct
matlab::data: :Enumeration
matlab::data: :MATLABString

Constructors

* “Copy Constructors” on page 1-124
* “Copy Assignment Operators” on page 1-124
* “Move Constructors” on page 1-124
* “Move Assignment Operators” on page 1-125

Copy Constructors

TypedIterator(const TypedIterator<T>& rhs)

Description

Creates a copy of a TypedIterator object.

Parameters

const TypedIterator<T>& rhs Value to copy.
Throws

None

Copy Assignment Operators

TypedIterator<T>& operator=(const TypedIterator<T>& rhs)

Description

Assigns a new value to a TypedIterator object.

Parameters

const TypedIterator<T>& rhs Value to assign.
Returns

TypedIterator<T>& Updated instance.
Throws

None

Move Constructors

TypedIterator(TypedIterator<T> &&rhs)

Description

Moves contents of a TypedIterator object to a new instance.
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Parameters

TypedIterator<T>&& rhs Value to move.
Throws

None

Move Assignment Operators

TypedIterator<T>& operator=(TypedIterator<T>&& rhs)

Description

Transfer input to this TypedIterator object.

Parameters

TypedIterator<T>&& rhs Value to transfer.
Returns

TypedIterator<T>& Updated instance.
Throws

None

Version History
Introduced in R2017b

See Also

matlab::data::ColumnMajorIterator<T>|matlab::data::RowMajorIterator<T>
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matlab::data::apply visitor

Call Visitor class on arrays

Description

auto apply visitor(Array a, V visitor) dispatch to visitor class operations based on array
type.

Use apply visitor to pass in an instance of Array or one of its subclasses and a visitor functor, and
invoke the operator() method, which must be defined in the user-defined functor, with the appropriate
concrete array type.

Include

Namespace: matlab::data
Include ArrayVisitors.hpp
Parameters

matlab::data::Array The matlab::data::Array to operate on with the visitor class, passed:

a&&
* by value

* byconst lvalue ref
* by rvalue ref
* bynonconst lvalue ref

To modify the original array, pass it by rvalue ref into the

operator () method and return the modified array. Then the calling
code should move the returned array into the old array. Due to copy-
on-write behavior, passing by nonconst lvalue ref does not modify
the original array.

visitor class V&& The user-supplied visitor object, passed:

* by value

* by const lvalue ref

* by rvalue ref

* bynonconst lvalue ref

Return Value

auto Outputs returned by the visitor.

Version History
Introduced in R2017b
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See Also

Topics
“Operate on C++ Arrays Using Visitor Pattern”
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matlab::data::apply visitor_ref
Call Visitor class on array references

Description

auto apply visitor ref(const ArrayRef& a, V visitor) dispatch to visitor class
operations based on array reference type.

Include

Namespace: matlab: :data

Include ArrayVisitors.hpp

Parameters

const A matlab::data: :ArrayRef reference to the array to operate on with
matlab: :data: :ArrayR the visitor class.

ef& a

visitor class V The user-supplied visitor class.

Return Value

auto Outputs returned by the visitor.

Version History
Introduced in R2017b

See Also

Topics
“Operate on C++ Arrays Using Visitor Pattern”
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matlab::mex::Function

Base class for C++ MEX functions

Description

The MexFunction class that you implement in C++ MEX functions must inherit from the
matlab.mex.Function class. The matlab.mex.Function class enables access to the C++ Engine
API and defines a virtual operator() function that your MexFunction class must override.

Class Details

Namespace: matlab: :mex

Include: mexAdapter.hpp — Include this file only once for the implementation of
MexFunction class

Member Functions

* “operator()” on page 1-129

+ “getEngine” on page 1-129

* “mexLock” on page 1-130

* “mexUnlock” on page 1-130

* “getFunctionName” on page 1-130

operator()
virtual void operator() (ArgumentList outputs, ArgumentList inputs)

Function call operator that you must override in the MexFunction class. This operator enables
instances of your MexFunction class to be called like a function.

Parameters

matlab::mex::ArgumentList outputs Collection of matlab: :data: : Array objects
that are returned to MATLAB

matlab: :mex: :ArgumentList inputs Collection of matlab: :data: :Array objects
that are passed to the MEX function from
MATLAB

Examples

class MexFunction : public matlab::mex::Function {
public:
void operator()(matlab::mex::ArgumentlList outputs, matlab::mex::ArgumentList inputs) {

}
}

getEngine
std::shared ptr<matlab::engine::MATLABEngine> getEngine()

Returns a pointer to the MATLABEngine object, which enables access to the C++ Engine API.
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Returns

std::shared ptr<matlab::eng Pointer to MATLABENngine object
ine: :MATLABEngine>

Examples

Call the MATLAB clear function.

std::shared ptr<MATLABEngine> matlabPtr = getEngine();
matlabPtr->eval(matlab::engine::convertUTF8StringToUTF16String("clear"));

mexLock

void mexLock()

Prevents clearing MEX file from memory. Do not call mexLock or mexUnlock from a user thread.
Examples

Lock the MEX file.

mexLock () ;

mexUnlock

Unlocks MEX file and allows clearing of the file from memory. Do not call mexLock or mexUnlock
from a user thread.

void mexLock()

Examples

Unlock the MEX file.

mexUnlock() ;

getFunctionName

std::ulbstring getFunctionName() const

Returns the name of the MEX function, which is the name of the source file.
Examples

Get the file name of the currently executing MEX function.

std::ulbstring fileName = getFunctionName();

Version History
Introduced in R2018a

See Also
matlab::mex::ArgumentlList

Topics
“C++ MEX API”
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“Structure of C++ MEX Function”
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matlab::mex::ArgumentList

Container for inputs and outputs from C++ MEX functions

Description

C++ MEX functions pass inputs and outputs as matlab: :data: :Array objects contained in
matlab: :mex: :ArgumentList objects. The MexFunction: :operator() accepts two arguments,
one for inputs and one for outputs, defined as matlab: :mex: :ArgumentList.

ArgumentList is a wrapper enabling iteration over the underlying collections holding the input and
output data.

Class Details

Namespace: matlab: :mex
Include: mex. hpp

Member Functions

* “operator[ ]” on page 1-132
* “begin” on page 1-133

* “end” on page 1-133

* “size” on page 1-133

* “empty” on page 1-134
operator] ]

matlab::data::Array operator[](size t idx)

Enables [ ] indexing into the elements of an ArgumentList.

Parameters
size t idx Index into the elements of the input array, which are the input
arguments to the MEX function
Returns
matlab::data::Array Iterator pointing to the first element in the ArgumentList
array
Examples

Call a MEX function from MATLAB with an array, a scalar, and a character vector as inputs and a
single output:

a = myMEXFunction(array, scalar, 'character vector')

Assign the first input argument to a TypedArray, the second input to a scalar const double
(assume both are of type double in MATLAB), and the third input as a matlab: :data: :CharArray.
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void operator()(matlab::mex::ArgumentlList outputs, matlab::mex::ArgumentList inputs) {
matlab::data: :TypedArray<double> inArray = inputs[0];
const double inScalar = inputs[1][0];
matlab::data::CharArray inChar = inputs[2];
result = ...
outputs[0] = result;
}

begin
iterator type begin()

Returns an iterator pointing to the first element in the ArgumentList array.

Returns

iterator type Iterator pointing to the first element in the ArgumentList
array

Examples

Build a vector from the input arguments.

void operator()(matlab::mex::ArgumentlList outputs, matlab::mex::ArgumentList inputs) {
std::vector<matlab::data::TypedArray<double>> vectorDoubles(inputs.begin(), inputs.end());

}
end

iterator type end()

Returns an iterator pointing past the last element in the ArgumentList array.

Returns

iterator type Iterator pointing past the last element in the ArgumentList
array

size

size t size()

Returns the number of elements in the argument list. Use to check the number of inputs and outputs
specified at the call site.

Returns
size t Size of the ArgumentList array
Examples

Determine if the MEX function is called with three input arguments.

class MexFunction : public matlab::mex::Function {
public:
void operator()(matlab::mex::ArgumentlList outputs, matlab::mex::ArgumentList inputs) {
if (inputs.size() == 3) {
// MEX function called with three input arguments
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empty
bool empty()

Returns logical value indicating if argument list is empty.

Returns

bool Returns logical true if the argument list is empty (size() ==
0)

Examples

Determine if the MEX function is called with no input arguments.

class MexFunction : public matlab::mex::Function {
public:
void operator()(matlab::mex::ArgumentlList outputs, matlab::mex::ArgumentList inputs) {
if (inputs.empty()) {
// MEX function called with no input arguments

}
}

Version History
Introduced in R2018a

See Also
matlab: :mex::Function
Topics

“C++ MEX API”
“Structure of C++ MEX Function”
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matlab::engine::MATLABENngine

Evaluate MATLAB functions from C++ program

Description

The matlab: :engine: :MATLABENngine class uses a MATLAB process as a computational engine for
C++. This class provides an interface between the C++ language and MATLAB, enabling you to
evaluate MATLAB functions and expressions from C++ programs.

Class Details

Namespace: matlab::engine
Include: MatlabEngine.hpp

Member Functions

+ “feval” on page 1-135

+ “fevalAsync” on page 1-138

* “eval” on page 1-139

* “evalAsync” on page 1-140

* “getVariable” on page 1-141

» “getVariableAsync” on page 1-142
* “setVariable” on page 1-142

» “setVariableAsync” on page 1-143
* “getProperty” on page 1-144

* “getPropertyAsync” on page 1-145
* “setProperty” on page 1-146

* “setPropertyAsync” on page 1-147

feval

std::vector<matlab::data::Array> feval(const matlab::engine::String &function,
const size t numReturned,
const std::vector<matlab::data::Array> &args,
const std::shared ptr<matlab::engine::StreamBuffer> &output = std::shared ptr<matlab::engine::StreamBuffer>(),
const std::shared ptr<matlab::engine::StreamBuffer> &error = std::shared ptr<matlab::engine::StreamBuffer>())

matlab::data::Array feval(const matlab::engine::String &function,
const std::vector<matlab::data::Array> &args,
const std::shared_ptr<matlab::engine::StreamBuffer> &output = std::shared_ptr<matlab::engine::StreamBuffer>(),
const std::shared_ptr<matlab::engine::StreamBuffer> &error = std::shared_ptr<matlab::engine::StreamBuffer>())

matlab::data::Array feval(const matlab::engine::String &function,
const matlab::data::Array &arg,
const std::shared _ptr<matlab::engine::StreamBuffer> &output = std::shared_ptr<matlab::engine::StreamBuffer>(),
const std::shared_ptr<matlab::engine::StreamBuffer> &error = std::shared ptr<matlab::engine::StreamBuffer>())

ResultType feval(const matlab::engine::String &function,
const std::shared ptr<matlab::engine::StreamBuffer> &output,
const std::shared ptr<matlab::engine::StreamBuffer> &error,
RhsArgs&&. .. rhsArgs )
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ResultType feval(const matlab::engine::String &function,

RhsArgs&&. .. rhsArgs)

Description

Evaluate MATLAB functions with input arguments synchronously. Use feval to pass arguments from
C++ to MATLAB and to return a result from MATLAB to C++.

Inputs and outputs can be types defined by the MATLAB Data Array API or can be native C++ types.

Parameters

const
matlab::engine::Strin
g &function

const size t
numReturned

const
std: :vector<matlab::d
ata::Array> &args

const
matlab: :data::Array
arg

const

std::shared ptr<matla
b::engine: :StreamBuff
er> &output =
std::shared ptr<matla
b::engine: :StreamBuff
er>()

const

std::shared ptr<matla
b::engine::StreamBuff
er> &error =
std::shared ptr<matla
b::engine::StreamBuff
er>()

RhsArgs&&. .. rhsArgs

Return Value

Name of the MATLAB function or script to evaluate. Specify the name
as an std: :ulbstring. Also, you can specify this parameter as an
std::string.

Number of returned values

Multiple input arguments to pass to the MATLAB function in an
std: :vector. The vector is converted to a column array in MATLAB.

Single input argument to pass to the MATLAB function.

Stream buffer used to store the standard output from the MATLAB
function.

Stream buffer used to store the error message from the MATLAB
function.

Native C++ data types used for function inputs. feval accepts scalar
inputs of these C++ data types: bool, int8 t, intl6 t, int32 t,
int64 t,uint8 t,uintl6 t, uint32 t, uint64 t, float,
double.

std: :vector<matlab::d
ata::Array>

Outputs returned from MATLAB function.

matlab::data::Array

Single output returned from MATLAB function.

ResultType

Output returned from MATLAB function as a user-specified type. Can
be an std: : tuple if returning multiple arguments.
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Exceptions

matlab::engine: :MATLABNo The MATLAB session is not available.
tAvailableException

matlab::engine: :MATLABEXx There is a MATLAB run-time error in the function.
ecutionException

matlab::engine: :TypeConv The result of a MATLAB function cannot be converted to the
ersionException specified type.

matlab::engine: :MATLABSy There is a syntax error in the MATLAB function.
ntaxException

Examples

This example passes an array of numeric values to a MATLAB function. The code performs these
steps:
* Createsamatlab::data: :Array with the dimensions 2-by-3 from a vector of numeric values of
type double.
* Starts a shared MATLAB session.
* Passes the data array to the MATLAB sqrt function and returns the result to C++.
#include "MatlabDataArray.hpp"
#include "MatlabEngine.hpp"
using namespace matlab::engine;
std::vector<double> cppData{ 4, 8, 12, 16, 20, 24 };
// Create a 2-by-3 matlab data array
matlab::data::ArrayFactory factory;
auto inputArray = factory.createArray({ 2, 3 }, cppData.cbegin(), cppData.cend());

// Start MATLAB engine
std::unique ptr<MATLABEngine> matlabPtr = startMATLAB();

// Pass data array to MATLAB sqrt function
// And return results.
auto result = matlabPtr->feval(u"sqrt", inputArray);

When calling feval using native C++ types, the input arguments are restricted to scalar values. For
example, this code returns the square root of a scalar value.

#include "MatlabEngine.hpp"
using namespace matlab::engine;

// Start MATLAB engine synchronously
std::unique ptr<MATLABEngine> matlabPtr = startMATLAB();

// Call sqrt function
double result = matlabPtr->feval<double>(u"sqrt", double(27));

For functions that return multiple output arguments, you can use the MATLAB data API or, if using C
++ types, an std: : tuple. For an example, see “Call Function with Native C++ Types”.

Related Topics
“Call MATLAB Functions from C++”

“MATLAB Data API for C++"
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fevalAsync

FutureResult<std::vector<matlab::data::Array>> fevalAsync(const matlab::engine::String &function,
const size t numReturned,
const std::vector<matlab::data::Array> &args,
const std::shared ptr<matlab::engine::StreamBuffer> &output = std::shared ptr<matlab::engine::StreamBuffer>(),
const std::shared ptr<matlab::engine::StreamBuffer> &error = std::shared ptr<matlab::engine::StreamBuffer>())

FutureResult<matlab::data::Array> fevalAsync(const matlab::engine::String &function,
const std::vector<matlab::data::Array> &args,
const std::shared _ptr<matlab::engine::StreamBuffer> &output = std::shared_ptr<matlab::engine::StreamBuffer>(),
const std::shared_ptr<matlab::engine::StreamBuffer> &error = std::shared ptr<matlab::engine::StreamBuffer>())

FutureResult<matlab::data::Array> fevalAsync(const matlab::engine::String &function,
const matlab::data::Array &arg,
const std::shared ptr<matlab::engine::StreamBuffer> & output = std::shared ptr<matlab::engine::StreamBuffer>(),
const std::shared ptr<matlab::engine::StreamBuffer> & error = std::shared ptr<matlab::engine::StreamBuffer>())

FutureResult<ResultType> fevalAsync(const matlab::engine::String &function,
const std::shared ptr<matlab::engine::StreamBuffer> &output,
const std::shared ptr<matlab::engine::StreamBuffer> &error,
RhsArgs&&. .. rhsArgs)

FutureResult<ResultType> fevalAsync(const matlab::engine::String &function,
RhsArgs&&. .. rhsArgs)

Description

Evaluate MATLAB functions with input arguments and returned values asynchronously.

Parameters

const Name of the MATLAB function or script to evaluate. Specify the name
matlab::engine::Strin asan std::ul6string. Also, you can specify this parameter as an
g &function std::string.

const size t Number of returned values

numReturned

const Multiple input arguments to pass to the MATLAB function in an

std::vector<matlab::d std::vector. The vectoris converted to a column array in MATLAB.
ata::Array> &args

const Single input argument to pass to the MATLAB function.

matlab: :data::Array

arg

const Stream buffer used to store the standard output from the MATLAB

std::shared ptr<matla function.
b::engine::StreamBuff

er> &output =

std::shared ptr<matla
b::engine::StreamBuff

er>()

const Stream buffer used to store the error message from the MATLAB
std::shared ptr<matla function.

b::engine::StreamBuff

er> &error =

std::shared ptr<matla

b::engine::StreamBuff

er>()
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RhsArgs&&. .. rhsArgs  Native C++ data types used for function inputs. feval accepts scalar
inputs of these C++ data types: bool, int8 t, intl6 t, int32 ft,
int64 t,uint8 t, uintl6 t,uint32 t, uint64_t, float,

double.

Return Value

FutureResult A FutureResult object used to get the result of calling the MATLAB
function.

Exceptions

None

Examples

This example passes the scalar double 12.7 to the MATLAB sqrt function asynchronously. The
FutureResult is then used to get the result.

#include "MatlabDataArray.hpp"
#include "MatlabEngine.hpp"
using namespace matlab::engine;

std::unique ptr<MATLABEngine> matlabPtr = startMATLAB();
matlab::data::ArrayFactory factory;
matlab::data::Array argument = factory.createScalar<double>(12.7);
FutureResult<matlab::data::Array> future = matlabPtr->fevalAsync(u"sqrt", std::move(argument));

matiéé::data::TypedArray<double> result = future.get();

Related Topics
“Call Function Asynchronously”

eval

void eval(const matlab::engine::String &statement,
const std::shared_ptr<matlab::engine::StreamBuffer> &output = std::shared_ptr<matlab::engine::StreamBuffer> (),
const std::shared_ptr<matlab::engine::StreamBuffer> &error = std::shared ptr<matlab::engine::StreamBuffer> ())

Description

Evaluate a MATLAB statement as a string synchronously.

Parameters

const MATLAB statement to evaluate
matlab::engine::Stri
ng &statement

const Stream buffer used to store the standard output from the MATLAB
std::shared ptr<matl statement.

ab::engine::StreamBu

ffer> Goutput

const Stream buffer used to store the error message from the MATLAB
std::shared ptr<matl command.

ab::engine::StreamBu

ffer> &error
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Exceptions

matlab::engine: :MATLABNo The MATLAB session is not available.
tAvailableException

matlab::engine: :MATLABEX There is a run-time error in the MATLAB statement.
ecutionException

matlab::engine: :MATLABSy There is a syntax error in the MATLAB statement.
ntaxException

Examples

This example evaluates the following MATLAB statement.

a = sqrt(12.7);

The statement creates the variable a in the MATLAB base workspace.

#include "MatlabEngine.hpp"
using namespace matlab::engine;

std::unique ptr<MATLABEngine> matlabPtr = startMATLAB();
matlabPtr->eval(u"a = sqrt(12.7);");

Related Topics
“Evaluate MATLAB Statements from C++”

evalAsync

FutureResult<void> evalAsync(const matlab::engine::String &str,
const std::shared ptr<matlab::engine::StreamBuffer> &output = std::shared ptr<matlab::engine::StreamBuffer> (),
const std::shared ptr<matlab::engine::StreamBuffer> &error = std::shared ptr<matlab::engine::StreamBuffer> ())

Description

Evaluate a MATLAB statement as a string asynchronously.

Parameters

const MATLAB statement to evaluate

matlab::engine::Stri

ng& str

const Stream buffer used to store the standard output from the MATLAB

std::shared ptr<matl statement.
ab::engine: :StreamBu
ffer> & output

const Stream buffer used to store the error message from the MATLAB
std::shared ptr<matl command.

ab::engine: :StreamBu

ffer> & error

Return Value

FutureResult A FutureResult object used to wait for the completion of the
MATLAB statement.
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Exceptions

None

Examples

This example evaluates the following MATLAB statement asynchronously.
a = sqrt(12.7);

The statement creates the variable a in the MATLAB base workspace.

#include "MatlabEngine.hpp"
using namespace matlab::engine;

std::unique_ptr<MATLABEngine> matlabPtr = startMATLAB();
FutureResult<void> future = matlabPtr->evalAsync(u"a = sqrt(12.7);");

Related Topics
“Evaluate MATLAB Statements from C++”

getVariable

matlab::data::Array getVariable(const matlab::engine::String &varName,
matlab::engine: :WorkspaceType workspaceType = matlab::engine::WorkspaceType: :BASE)

Description

Get a variable from the MATLAB base or global workspace.
Parameters
const Name of a variable in the MATLAB workspace. Specify the name as an

matlab::engine::Str std::ul6string. Also, you can specify this parameter as an
ing& varName std::string.

matlab::engine: :Wor MATLAB workspace (BASE or GLOBAL) to get the variable from. For more
kspaceType information, see global.

workspaceType =

matlab::engine: :Wor

kspaceType: :BASE

Return Value

matlab::data: :Array Variable obtained from the MATLAB base or global workspace

Exceptions

matlab::engine: :MATLABNotAv The MATLAB session is not available.

ailableException

matlab::engine: :MATLABExecu The requested variable does not exist in the specified MATLAB
tionException base or global workspace.

Examples

This example gets a variable named varName from the MATLAB base workspace.

#include "MatlabEngine.hpp"
using namespace matlab::engine;
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std::unique ptr<MATLABEngine> matlabPtr = startMATLAB();
matlab::data::Array varName = matlabPtr->getVariable(u"varName");

Related Topics
“Pass Variables from MATLAB to C++"”

getVariableAsync

FutureResult<matlab::data::Array> getVariableAsync(const matlab::engine::String &varName,
matlab::engine: :WorkspaceType workspaceType = matlab::engine::WorkspaceType: :BASE)

Description

Get a variable from the MATLAB base or global workspace asynchronously.

Parameters

const Name of the variable in MATLAB workspace. Specify the name as an
matlab::engine::Str std::ul6string. Also, you can specify this parameter as an
ing& varName std::string.

matlab::engine: :Wor MATLAB workspace (BASE or GLOBAL) to get the variable from. For more
kspaceType information, see global.

workspaceType =

matlab::engine: :Wor

kspaceType: :BASE

Return Value

FutureResult A FutureResult object that you can use to get the variable obtained
from the MATLAB workspace as a matlab.data.Array.

Exceptions

None

Examples

This example gets a variable named varName from the MATLAB base workspace asynchronously.

#include "MatlabEngine.hpp"
using namespace matlab::engine;

std::unique ptr<MATLABEngine> matlabPtr = startMATLAB();
FutureResult<matlab::data::Array> future = matlabPtr->getVariableAsync(u"varName");

matlab::data::Array varName = future.get();

Related Topics
“Pass Variables from MATLAB to C++”

setVariable
void setVariable(const matlab::engine::String &varName,
const matlab::data::Array &var,
matlab::engine: :WorkspaceType workspaceType = matlab::engine::WorkspaceType: :BASE)

Description

Put a variable into the MATLAB base or global workspace. If a variable with the same name exists in
the MATLAB workspace, setVariable overwrites it.
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Parameters

const Name of the variable to create in the MATLAB workspace. Specify the
matlab::engine::Str name as an std::ul6string. Also, you can specify this parameter as an
ing& varName std::string.

const Value of the variable to create in the MATLAB workspace

matlab: :data::Array

var

matlab::engine: :Wor Put the variable in the MATLAB BASE or GLOBAL workspace. For more
kspaceType information, see global.

workspaceType =

matlab::engine: :Wor
kspaceType: : BASE

Exceptions

matlab::engine: :MATLABNotAv The MATLAB session is not available.
ailableException

Examples

This example puts the variable named data in the MATLAB base workspace.

#include "MatlabEngine.hpp"

using namespace matlab::engine;

std::unique_ptr<MATLABEngine> matlabPtr = startMATLAB();

matlab::data::Array data = factory.createArray<double>({ 1, 3 }, { 4, 8, 6 });
matlabPtr->setVariable(u"data", data);

Related Topics
“Pass Variables from C++ to MATLAB”

setVariableAsync
FutureResult<void> setVariableAsync(const matlab::engine::String &varName,

const matlab::data::Array var,
matlab::engine::WorkspaceType workspaceType = matlab::engine::WorkspaceType: :BASE)

Description

Put a variable into the MATLAB base or global workspace asynchronously. If a variable with the same
name exists in the MATLAB base workspace, setVariableAsync overwrites it.

Parameters

const Name of the variable to create in the MATLAB workspace. Specify the
matlab::engine::Str name as an std::ul6string. Also, you can specify this parameter as an
ing& varName std::string.

const Value of the variable to create in the MATLAB workspace
matlab: :data::Array
var
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matlab::engine: :Wor Put the variable in the MATLAB BASE or GLOBAL workspace. For more

kspaceType
workspaceType =

matlab::engine: :Wor

kspaceType: : BASE
Exceptions

None

Example

information, see global.

This example puts the variable named data in the MATLAB base workspace.

#include "MatlabEngine.hpp"
using namespace matlab::engine;

std::unique ptr<MATLABEngine> matlabPtr = startMATLAB();
matlab::data::Array data = factory.createArray<double>({ 1, 3 }, { 4., 8., 6. });
FutureResult<void> future = matlabPtr->setVariableAsync(u"data", data);

Related Topics

“Pass Variables from MATLAB to C++"”

getProperty

matlab::data::Array getProperty(const matlab::data::Array &objectArray,

size t index,

const matlab::engine::String &propertyName)

matlab::data::Array getProperty(const matlab::data::Array &object,
const matlab::engine::String &propertyName)

Description

Get the value of an object property. If the object input argument is an array of objects, specify the
index of the array element that corresponds to the object whose property value you want to get.

Parameters

const
matlab: :data::Array
&objectArray

const
matlab::data::Array
&object

size t index

const String
&propertyName

Return Value

matlab: :data::Array

Array of MATLAB objects

Scalar MATLAB object

Zero-based index into the object array, specifying the object in that array
whose property value is returned

Name of the property. Specify the name as an std: :uléstring. Also, you
can specify this parameter as an std: :string.

Value of the named property
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Exceptions

matlab::engine: :MATLABNotAv The MATLAB session is not available.
ailableException

matlab::engine: :MATLABExecu The property does not exist.
tionException

Examples

This example evaluates a MATLAB statement in a try/catch block using MATLABEngine
MATLABENngine: :getVariable member function returns the exception object.
MATLABENngine: :getProperty returns the exception message property value as a
matlab: :data::CharArray.

#include "MatlabEngine.hpp"
using namespace matlab::engine;

std::unique ptr<MATLABEngine> matlabPtr = startMATLAB();

matlabPtr->eval(u"try; surf(4); catch me; end");

matlab::data::Array mException = matlabPtr->getVariable(u"me");
matlab::data::CharArray message = matlabPtr->getProperty(mException, u"message");
std::cout << "messages is: " << message.toAscii() << std::endl;

Related Topics
“Get MATLAB Objects and Access Properties”

getPropertyAsync

FutureResult<matlab::data::Array> getPropertyAsync(const matlab::data::Array &objectArray,
size t index,
const matlab::engine::String &propertyName)

FutureResult<matlab::data::Array> getPropertyAsync(const matlab::data::Array &object,
const matlab::engine::String &propertyName)

Description

::eval. The

Get the value of an object property asynchronously. If the object input argument is an array of
objects, specify the index of the array element that corresponds to the object whose property value

you want to get.

Parameters

const Array of MATLAB objects

matlab::data::Array

&objectArray

const Scalar MATLAB object

matlab::data::Array

&object

size t index Zero-based index into the object array, specifying the object in that array
whose property value is returned

const Name of the property. Specify the name as an std: :ul6string. Also, you

matlab::engine: :Str can specify this parameter as an std: :string.
ing &propertyName
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Return Value

FutureResult FutureResult object that is used to synchronize the operation.
Exceptions

None

Examples

This example evaluates a MATLAB statement in a try/catch block using MATLABEngine: :eval. The
MATLABEngine: :getVariable member function returns the exception object.

MATLABEngine: :getPropertyAsync returns a FutureResult that you use to get the exception
message property value as a matlab: :data: :CharArray.

#include "MatlabEngine.hpp"
using namespace matlab::engine;

std::unique_ptr<MATLABEngine> matlabPtr = startMATLAB();

matlabPtr->eval(u"try;surf(4);catch me;end");

matlab::data::Array mException = matlabPtr->getVariable(u"me");
FutureResult<matlab::data::Array> future = matlabPtr->getPropertyAsync(mException, u'message");
matlab::data::CharArray message = future.get();

std::cout << "messages is: " << message.toAscii() << std::endl;

Related Topics
“Get MATLAB Objects and Access Properties”

setProperty

void setProperty(matlab::data::Array &objectArray,
size t index,
const matlab::engine::String &propertyName,
const matlab::data::Array &propertyValue)

void setProperty(matlab::data::Array &object,
const matlab::engine::String &propertyName,
const matlab::data::Array &propertyValue)

Description

Set the value of an object property. If the object input argument is an array of objects, specify the
index of the array element that corresponds to the object whose property value you want to set.

Parameters

matlab::data::Array Array of MATLAB objects

&objectArray

matlab::data::Array Scalar MATLAB object

&object

size t index Zero-based index into the object array, specifying the object in that array
whose property value is set

const Name of the property to set. Specify the name as an std: :ul6string.

matlab::engine: :Str Also, you can specify this parameter as an std: :string.
ing &propertyName

const Value assigned to the property
matlab: :data::Array
&propertyValue
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Exceptions

matlab::engine: :MATLABNotAv The MATLAB session is not available.
ailableException

matlab::engine: :MATLABExecu The property does not exist.
tionException

Examples

This example shows how to set a MATLAB object property. It creates a MATLAB graph and returns
the line handle object. Setting the value of the line LineStyle property to the character : changes
the property value of the line object in MATLAB and updates the line style of the graph.

#include "MatlabEngine.hpp"
using namespace matlab::engine;

std::unique ptr<MATLABEngine> matlabPtr = startMATLAB();

matlab::data::ArrayFactory factory;

matlab::data::Array yData = factory.createArray<double>({ 1, 5 }, { 4.0, 11.0, 4.7, 36.2, 72.3 });
matlab::data::Array lineHandle = matlabPtr->feval(u"plot", yData);

matlab::data::CharArray lineStyle = factory.createCharArray(":");
matlabPtr->setProperty(lineHandle, u"LineStyle", lineStyle);

Related Topics
“Set Property on MATLAB Object”

setPropertyAsync

FutureResult<void> setPropertyAsync(matlab::data::Array &objectArray,
size t index,
const matlab::engine::String &propertyName,
const matlab::data::Array &propertyValue)

FutureResult<void> setPropertyAsync(matlab::data::Array &object,

const matlab::engine::String &propertyName,
const matlab::data::Array &propertyValue)

Description

Set the value of an object property asynchronously. If the object input argument is an array of objects,
specify the index of the array element that corresponds to the object whose property value you want
to set.

Parameters

matlab::data::Array Array of MATLAB objects

&objectArray

matlab::data::Array Scalar MATLAB object

&object

size t index Zero-based index into the object array, specifying the object in that array
whose property value is set

const Name of the property to set. Specify the name as an std: :ul6string.

matlab::engine: :Str Also, you can specify this parameter as an std: :string.
ing &propertyName

const Value assigned to the property.
matlab: :data::Array
&propertyValue
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Exceptions

None

Examples

This example shows how to set a MATLAB object property asynchronously. It creates a MATLAB
graph and returns the line handle object. Setting the line LineStyle property to the character :
changes the property value of the object in MATLAB and updates the line style of the graph.

#include "MatlabEngine.hpp"
using namespace matlab::engine;

std::unique_ptr<MATLABEngine> matlabPtr = startMATLAB();

matlab::data::ArrayFactory factory;

matlab::data::Array yData = factory.createArray<double>({ 1, 5 }, { 4.0, 11.0, 4.7, 36.2, 72.3 });
matlab::data::Array lineHandle = matlabPtr->feval(u"plot", yData);

matlab::data::CharArray lineStyle = factory.createCharArray(":");

FutureResult<void> future = matlabPtr->setPropertyAsync(lineHandle, u"LineStyle", lineStyle);

Related Topics

“Set Property on MATLAB Object”

Version History
Introduced in R2017b

See Also
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matlab::engine::connectMATLAB

Connect to shared MATLAB session synchronously

Description
std::unique ptr<MATLABEngine> connectMATLAB()

std::unique ptr<MATLABEngine> connectMATLAB(const matlab::engine::String&
name)

Connect synchronously to a shared MATLAB session on the local machine.

* Ifyou specify the name of a shared MATLAB session, but the engine cannot find a session with
that name, the engine throws an exception.

» If you do not specify a name and there is no shared MATLAB session available, the engine starts a
new shared MATLAB session. The MATLAB desktop is not started.

+ Ifyou do not specify a name and there are shared MATLAB sessions available, the engine connects
to the first available session.

Include

Namespace: matlab::engine

Include MatlabEngine.hpp

Parameters

const Name of the shared MATLAB session

matlab::engine::Stri
ng& name

Return Value

std::unique pt Pointer to a MATLABEngine object
r<MATLABEngine
>

Exceptions

matlab::engine Throws exception if function fails to connect to the specified MATLAB session.
::EngineExcept
ion

Examples
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Connect to Shared MATLAB Session

Connect to a shared MATLAB session named my matlab.

std::unique ptr<MATLABEngine> matlabPrt = connectMATLAB(u"my matlab");

Version History
Introduced in R2017b

See Also
matlab::engine::connectMATLABAsync

Topics
“Start MATLAB Sessions from C++”
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matlab::engine::connectMATLABASsync

Connect to shared MATLAB session asynchronously

Description
FutureResult<std: :unique ptr<MATLABEngine>> connectMATLABAsync()

FutureResult<std::unique ptr<MATLABEngine>> connectMATLABAsync(const
matlab::engine::String& name)

Connect asynchronously to a shared MATLAB session on the local machine.

* Ifyou specify the name of a shared MATLAB session, but the engine cannot find a session with
that name, the engine throws an exception.

» If you do not specify a name and there is no shared MATLAB session available, the engine starts a
new shared MATLAB session. The MATLAB desktop is not started.

+ Ifyou do not specify a name and there are shared MATLAB sessions available, the engine connects
to the first available session.

Include

Namespace: matlab::engine
Include MatlabEngine.hpp

Parameters

const Name of the shared MATLAB session
matlab::engine::Stri
ng& name

Return Value

FutureResult<s A FutureResult object that you can use to get the pointer to the
td::unique ptr MATLABEngine

<MATLABEngine>

>

Examples

Connect to Shared MATLAB Session Asynchronously

Connect to a shared MATLAB session named my matlab asynchronously. Use the FutureResult
get method to retrieve the pointer to the MATLABEngine object.

#include "MatlabEngine.hpp"
void asyncConnect() {
using namespace matlab::engine;
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// Find and connect to shared MATLAB session
FutureResult<std::unique ptr<MATLABEngine>> future = connectMATLABAsync(u"my matlab");

std::unique ptr<MATLABEngine> matlabPtr = future.get();

Version History
Introduced in R2017b

See Also
matlab::engine::connectMATLAB

Topics
“Connect C++ to Running MATLAB Session”
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matlab::engine::convertUTF8StringToUTF16String

Convert UTF-8 string to UTF-16 string

Description

std::basic string<charl6 t> convertUTF8StringToUTF16String(const std::string&
utf8string)

Convert a UTF-8 string to a UTF-16 string. Use this function to convert ASCII strings to
matlab::engine: :String strings, which are used by MATLAB C++ Engine functions.

Include

Namespace: matlab: :engine
Include MatlabEngine.hpp
Parameters

const std::string& A UTF-8 string
utf8string

Return Value

std::basic string<ch A UTF-16 string
arle t>

Exceptions

matlab::engine The function failed to allocate memory.
::0utofMemoryE
xception

matlab::engine The input type cannot be converted to std: :basic string<charl6 t>.
::TypeConversi

onException

Examples

Convert String

Convert a UTF-8 string to a matlab: :engine: :String (UTF-16 string).

std::ul6string matlabStatement = convertUTF8StringToUTF16String("sRoot = sqrt(12.7);");
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Alternative Conversion

If you are using a C++ compiler that supports the use of the "u" prefix to create UTF-16 encoded
string literals, you can use this approach to create inputs for engine functions. For example, this code
defines a variable that contains a MATLAB statement as a UTF-16 string.

std::ul6string matlabStatement = u"sRoot = sqrt(12.7);";

For an up-to-date list of supported compilers, see the Supported and Compatible Compilers website.

Version History
Introduced in R2017b

See Also
matlab::engine::String | matlab::engine: :convertUTF16StringToUTF8String


https://www.mathworks.com/support/requirements/supported-compilers.html

matlab::engine::convertUTF16StringToUTF8String

matlab::engine::convertUTF16StringToUTF8String

Convert UTF-16 string to UTF-8 string

Description

std::string convertUTF16StringToUTF8String(const std::basic string<charl6 t>&
utfléstring)

Convert a UTF-16 string to a UTF-8 string.

Include

Namespace: matlab::engine
Include MatlabEngine.hpp
Parameters

const A UTF-16 string

std::basic_string<ch
arle t>& utfl6string

Return Value

std::string A UTF-8 string

Exceptions

matlab::engine The function failed to allocate memory.
::OutofMemoryE
xception

matlab::engine The input type cannot be converted to std: :string
::TypeConversi

onException

Examples

Convert String

Convert amatlab::engine: :String (UTF-16 string) to a std: : string (UTF-8 string).

matlab::engine::String matlabStatement = (u"sqrt(12.7);");
std::string cmdString = convertUTF16StringToUTF8String(matlabStatement);

Version History
Introduced in R2017b
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See Also
matlab::engine::String | matlab::engine: :convertUTF8StringToUTF16String
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matlab::engine::findMATLAB

Find shared MATLAB sessions synchronously

Description
std::vector<String> findMATLAB()

Find all shared MATLAB sessions on the local machine.

Include

Namespace: matlab::engine
Include MatlabEngine.hpp
Parameters

None

Return Value

std::vector<St A vector of the names of all shared MATLAB sessions on the local machine, or an
ring> empty vector if no shared MATLAB sessions are available

Exceptions

matlab::engine Throws exception if the call fails while searching for shared MATLAB sessions.

::EngineExcept
ion

Examples

Find Shared MATLAB Session Synchronously

std::vector<String> names = findMATLAB();

Version History
Introduced in R2017b

See Also
matlab::engine:: findMATLABAsync
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matlab::engine::findMATLABAsync

Find shared MATLAB sessions asynchronously

Description
FutureResult<std::vector<String>> findMATLABAsync()

Find all shared MATLAB sessions on the local machine asynchronously.

Include

Namespace: matlab::engine
Include MatlabEngine.hpp
Parameters

None

Return Value

FutureResult<s A FutureResult object that you can use to get the names of shared MATLAB
td::vector<Str sessions on the local machine.
ing>>

Examples

Find Shared MATLAB Session Asynchronously

Find the names of all shared MATLAB sessions on the local machine asynchronously. Use the
FutureResult get method to retrieve the names.

FutureResult<std::vector<String>> futureNames = findMATLABAsync();

std::vector<String> matlabSessions = futureNames.get();

Version History
Introduced in R2017b

See Also
matlab::engine::findMATLAB
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matlab::engine::FutureResult

Retrieve result from asynchronous operation

Description

A future result is an object that you can use to retrieve the result of MATLAB functions or statements.
The FutureResult class provides all member functions of the C++ std: : future class.

Class Details

Namespace: matlab::engine
Include MatlabEngine.hpp
Constructor Summary

Create a FutureResult object using these asynchronous functions:

* Asynchronous member functions defined by matlab: :engine: :MATLABEngine.

* matlab::engine::startMATLABAsync, matlab::engine::connectMATLABAsync, and
matlab::engine: :findMATLABAsync.

Method Summary
Member Functions

“cancel” on page 1-160 Cancel the operation held by the FutureResult object.

Member Functions Delegated to std::future

operator=, share, get, wait, wait for,wait until

Exceptions Thrown by get Method

matlab::engine::EngineEx Cannot start or connect to MATLAB session.
ception

matlab::engine::CancelEx Execution of command is canceled.

ception

matlab::engine::Interrup Evaluation of command is interrupted
tedException

matlab::engine: :MATLABNo The MATLAB session is not available.
tAvailableException

matlab::engine: :MATLABSy There is a syntax error in the MATLAB function.
ntaxException

matlab::engine: :MATLABEx MATLAB run-time error in the function.
ecutionException
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matlab::engine: :TypeConv The result from a MATLAB function cannot be converted to the
ersionException specified type.

Method Details

cancel
bool FutureResult::cancel(bool allowInterrupt = true);
Description

Cancel the evaluation of the MATLAB function or statement. You cannot cancel asynchronous
operations that use: matlab: :engine: :startMATLABAsync,
matlab::engine::connectMATLABAsync, or matlab: :engine: : findMATLABAsync.

Parameters
bool allowInterrupt If false, do not interrupt if execution had already begun.

Returns

bool Was command canceled if execution had already begun.

Example
bool flag = future.cancel();

Exception Safety

No exceptions thrown

Version History
Introduced in R2017b

See Also

Topics
“Call Function Asynchronously

”
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matlab::engine::startMATLAB

Start MATLAB synchronously

Description

std::unique ptr<MATLABEngine> startMATLAB(const std::vector<String>& options
= std::vector<String>())

Start MATLAB synchronously in a separate process with optional MATLAB startup options.

Include

Namespace:
Include

Parameters
const

std::vector<St
ring>& options

Return Value

std::unique pt
r<MATLABENngine
>

Exceptions

matlab::engine
::EngineExcept
ion

matlab::engine
MatlabEngine.hpp

Options used to start MATLAB. You can specify multiple startup options. The
engine supports all MATLAB startup options, except for the options listed in
“Unsupported Startup Options” on page 1-161. For a list of options, see the
platform-specific command matlab (Windows), matlab (macO0S), or matlab
(Linux).

Pointer to the MATLABENngine object

MATLAB failed to start.

Unsupported Startup Options

The engine does not support these MATLAB startup options:

* -h
* -help
. -7
e -n
+ -e

+ -softwareopengl
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+ -logfile

For information on MATLAB startup options, see “Commonly Used Startup Options”.

Examples

Start MATLAB Synchronously

Start MATLAB synchronously and return a unique pointer to the MATLABEngine object.

std::unique ptr<MATLABEngine> matlabPtr = startMATLAB();

Start MATLAB with Desktop

auto matlabApplication = matlab::engine::startMATLAB({u"-desktop"});

Start MATLAB with Options

Start MATLAB with the -nojvm option and return a unique pointer to the MATLABEngine object.
std::vector<String> optionVec;

optionVec.push back(u"-nojvm");
std::unique ptr<MATLABEngine> matlabPtr = startMATLAB(optionVec);

Version History
Introduced in R2017b

See Also
matlab::engine::startMATLABAsync | matlab::engine: :MATLABENngine

Topics
“Start MATLAB Sessions from C++”
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matlab::engine::startMATLABAsync

Start MATLAB asynchronously

Description

FutureResult<std::unique ptr<MATLABEngine>> startMATLABAsync(const
std::vector<String>& options = std::vector<String>())

Start MATLAB asynchronously in a separate process with optional MATLAB startup options.

Include

Namespace: matlab::engine

Include MatlabEngine.hpp

Parameters

const Startup options used to launch MATLAB. You can specify multiple startup
std: :vector<String>& options. The engine supports all MATLAB startup options, except for the
options options listed in “Unsupported Startup Options” on page 1-163. For a list

of options, see the platform-specific command matlab (Windows),
matlab (mac0S), ormatlab (Linux).

Return Value
FutureResult<std::un A FutureResult object used to get the pointer to the MATLABEngine

ique ptr<MATLABEngin
e>>

Unsupported Startup Options

The engine does not support these MATLAB startup options:

* -h
* -help
o -7
* -n
¢ -e

+ -softwareopengl
+ -logfile

For information on MATLAB startup options, see “Commonly Used Startup Options”.

Examples
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Start MATLAB Asynchronously

Start MATLAB asynchronously and return a FutureResult object. Use the FutureResult to get a
pointer to the MATLABENngine object.

FutureResult<std::unique ptr<MATLABEngine>> matlabFuture = startMATLABAsync();

std::unique_ptr<MATLABEngine> matlabPtr = matlabFuture.get();

Version History
Introduced in R2017b

See Also
matlab::engine: :startMATLAB

Topics
“Specify Startup Options”
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matlab::engine::terminateEngineClient

Free engine resources during run time

Description

void matlab::engine::terminateEngineClient()

Release all MATLAB engine resources during run-time when you no longer need the MATLAB engine

in your application program.

Note Programs cannot start a new MATLAB engine or connect to a shared MATLAB session after

calling terminateEngineClient.

Include

Namespace: matlab::engine
Include MatlabEngine.hpp
Examples

Terminate the engine session to free resources.

// Start MATLAB session

std::unique ptr<MATLABEngine> matlabPtr = startMATLAB();

// Terminate MATLAB session
matlab::engine::terminateEngineClient();

Version History
Introduced in R2017b

See Also
matlab::engine::startMATLAB
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matlab::engine::WorkspaceType
Type of MATLAB workspace

Description

The matlab: :engine: :WorkspaceType enum class specifies the MATLAB workspace to pass
variables to or get variables from.

BASE Variables scoped to the MATLAB base workspace (command line
and nonfunction scripts)

GLOBAL Variables scoped to the MATLAB global workspace (command
line, functions, and scripts)

MATLAB scopes variables by workspace. Variables that are scoped to the base workspace must be
passed to functions as arguments. Variables scoped to the global workspace can be accessed by any
function that defines the specific variable name as global.

Class Details

Namespace: matlab::engine
Include MatlabEngine.hpp
Examples

This example:

* Connects to a shared MATLAB session
* Createsamatlab::data: :Array containing numeric values of type double
* Puts the array in the MATLAB global workspace

#include "MatlabDataArray.hpp"
#include "MatlabEngine.hpp"
#include <iostream>

static void putGlobalVar() {
using namespace matlab::engine;

// Connect to named shared MATLAB session started as:

// matlab -r "matlab.engine.shareEngine('myMatlabEngine')"

String session(u"myMatlabEngine");

std::unique_ptr<MATLABEngine> matlabPtr = connectMATLAB(session);

// Create matlab data array factory
matlab::data::ArrayFactory factory;

// Create data variable
matlab::data::Array data = factory.createArray<double>
({1, 5}, { 4.0, 11.0, 4.7, 36.2, 72.3 });

// Put data variable in MATLAB global workspace
matlabPtr->setVariable(u"data", data, WorkspaceType::GLOBAL);



matlab::engine::WorkspaceType

Version History
Introduced in R2017b

See Also
matlab::engine: :MATLABEngine | matlab: :data: :ArrayFactory

Topics
“Pass Variables from C++ to MATLAB”
“Pass Variables from MATLAB to C++"”
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matlab::engine::String

Define UTF-16 string

Description

Type definition for std: :basic_string<charl6 t>.

Examples

This example defines a variable containing the name of a shared MATLAB session. Pass this string to
the matlab: :engine: :connectMATLAB function to connect to the named session.

matlab::engine::String session(u"myMatlabEngine");
std::unique ptr<MATLABEngine> matlabPtr = connectMATLAB(session);

Version History
Introduced in R2017b

See Also
matlab::engine: :convertUTF8StringToUTF16String |
matlab::engine::convertUTF16StringToUTF8String

Topics

“Call MATLAB from C++"
“Connect C++ to Running MATLAB Session”
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matlab::engine::StreamBuffer

Define stream buffer

Description

Type definition for std: :basic streambuf<charl6 t>.

Examples

This example defines string buffers to return output from the evaluation of a MATLAB function by the

MATLABENngine: :eval member function. This function uses a buffer derived from

matlab::engine: :StreamBuffer to return output from MATLAB to C++.
#include "MatlabEngine.hpp"

#include "MatlabDataArray.hpp"

#include <iostream>

using namespace matlab::engine;
using SBuf = std::basic stringbuf<charl6 t>;

void printFromBuf(const std::shared ptr<SBuf> buf)

{
//Get text from buf
auto text = buf->str();
std::cout << "*" << convertUTF16StringToUTF8String(text )
<< "*¥" << std::endl;
}

int main() {

//Create Array factory
matlab::data::ArrayFactory factory;

// Connect to named shared MATLAB session started as:

// matlab -r "matlab.engine.shareEngine('myMatlabEngine')"

String session(u"myMatlabEngine");

std::unique ptr<MATLABEngine> matlabPtr = connectMATLAB(session);

auto outBuf
auto errBuf

std: :make_shared<SBuf>();
std: :make_shared<SBuf>();

matlabPtr->eval(u"matlab.engine.engineName", outBuf, errBuf);
printFromBuf (outBuf);

printFromBuf (errBuf);

return 0;

Version History
Introduced in R2017b

See Also

matlab::engine::convertUTF16StringToUTF8String | matlab: :engine: :connectMATLAB

Topics
“Redirect MATLAB Command Window Output to C++”
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matlab::engine::SharedFutureResult

Retrieve result from asynchronous operation as shared future

Description

A shared future result is an object that you use to retrieve the result of MATLAB functions or
statements any number of times.

Class Details

Namespace: matlab::engine
Include MatlabEngine.hpp
Constructor Summary

Create a FutureResult object using one of these asynchronous functions:

* Asynchronous member functions defined by matlab: :engine: :MATLABEngine.

* matlab::engine::startMATLABAsync, matlab::engine::connectMATLABAsync, and
matlab::engine::findMATLABAsync.

Method Summary
Member Functions

“cancel” on page 1-160 Cancel the operation held by the FutureResult object.

Member Function Delegated to std::shared_future

operator=, get, valid, wait, wait for,wait until

Exceptions Thrown by get Method

matlab::engine::EngineEx Cannot start or connect to MATLAB session.
ception

matlab::engine::CancelEx Execution of command is canceled.

ception

matlab::engine::Interrup Evaluation of command is interrupted
tedException

matlab::engine: :MATLABNo The MATLAB session is not available.
tAvailableException

matlab::engine: :MATLABSy There is a syntax error in the MATLAB function.
ntaxException

matlab::engine: :MATLABEx MATLAB run-time error in the function.
ecutionException
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matlab::engine: :TypeConv The result from a MATLAB function cannot be converted to the
ersionException specified type.

Method Details

cancel

bool FutureResult::cancel(bool allowInterrupt = true);
Description

Cancel the evaluation of the MATLAB function or statement.

Note that you cannot cancel asynchronous start, connection, or find operations, which are initiated
using these functions: matlab: :engine: :startMATLABAsync,
matlab::engine::connectMATLABAsync, or matlab: :engine:: findMATLABAsync.

Parameters
bool allowInterrupt If false, do not interrupt if execution has already begun.

Return Value

bool True if the MATLAB command can be canceled

Examples
bool flag = future.cancel();

Exceptions

None

Version History
Introduced in R2017b

See Also
matlab::engine: :FutureResult

Topics
“Call Function Asynchronously”
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com.mathworks.engine.MatlabEngine

Java class using MATLAB as a computational engine

Description

The com.mathworks.engine.MatlabEngine class uses a MATLAB process as a computational
engine for Java®. This class provides an interface between the Java language and MATLAB, enabling
you to evaluate MATLAB functions and statements from Java.

Creation

The MatlabEngine class provides static methods to start MATLAB and to connect to a shared

MATLAB session synchronously or asynchronously. Only these static methods can instantiate this
class:

+ “startMatlab” on page 1-173—Start MATLAB synchronously.

* “connectMatlab” on page 1-175—Connect to shared MATLAB session synchronously.

* “startMatlabAsync” on page 1-174—Start MATLAB asynchronously.

* “connectMatlabAsync” on page 1-176—Connect to shared MATLAB session asynchronously.

Unsupported Startup Options

The engine does not support these MATLAB startup options:

* -h
* -help
. -7
* -n
+ -e

+ -softwareopengl
+ -logfile

For information on MATLAB startup options, see “Commonly Used Startup Options”.

Method Summary
Static Methods

“startMatlab” on page Start MATLAB synchronously.
1-173

“startMatlabAsync” on Start MATLAB asynchronously.
page 1-174

“findMatlab” on page Find all shared MATLAB sessions on the local machine synchronously.
1-175
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“findMatlabAsync” on
page 1-175

“connectMatlab” on
page 1-175

“connectMatlabAsync”
on page 1-176

“getCurrentMatlab” on
page 1-176

Member Variable

NULL WRITER

Member Functions

“feval” on page 1-177

“fevalAsync” on page
1-178

“eval” on page 1-179

“evalAsync” on page 1-
180

“getVariable” on page
1-181

“getVariableAsync” on
page 1-181

“putVariable” on page
1-182

“putVariableAsync” on
page 1-182

“disconnect” on page
1-183

“disconnectAsync” on
page 1-183

“quit” on page 1-184

“quitAsync” on page 1-
184

“close” on page 1-184

Method Details

startMatlab

Find all shared MATLAB sessions on the local machine asynchronously.
Connect to a shared MATLAB session on the local machine synchronously.
Connect to a shared MATLAB session on the local machine asynchronously.

Connect to the current MATLAB session when called from the MATLAB
environment.

Use a writer that ignores the contents from the MATLAB Command Window.

Evaluate MATLAB functions with input arguments synchronously.
Evaluate MATLAB functions with input arguments asynchronously.

Evaluate a MATLAB statement as a string synchronously.
Evaluate a MATLAB statement as a string asynchronously.

Get a variable from the MATLAB base workspace synchronously.
Get a variable from the MATLAB base workspace asynchronously.
Put a variable into the MATLAB base workspace synchronously.
Put a variable into the MATLAB base workspace asynchronously.
Disconnect from the current MATLAB session synchronously.
Disconnect from the current MATLAB session asynchronously.
Force the shutdown of the current MATLAB session synchronously.

Force the shutdown of the current MATLAB session asynchronously without
waiting for termination.

Disconnect or terminate the current MATLAB session.

static MatlabEngine startMatlab(String[] options)

static MatlabEngine startMatlab()
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Description

Start MATLAB synchronously.

Parameters

String[] options Startup options used to start the MATLAB engine. You can specify
multiple startup options. The engine supports all MATLAB startup
options, except for the options listed in “Unsupported Startup Options”
on page 1-172. For a list of options, see the platform-specific command
matlab (Windows), matlab (mac0S), ormatlab (Linux).

Returns

Instance of MatlabEngine

Throws

com.mathworks.engine MATLAB fails to start.
.EngineException

Example

String[] options
MatlabEngine eng

{"-noFigureWindows", "-r", "cd H:"};
MatlabEngine.startMatlab(options);

See Also

“Start and Close MATLAB Session from Java”

startMatlabAsync

static Future<MatlabEngine> startMatlabAsync(String[] options)

static Future<MatlabEngine> startMatlabAsync()

Description

Start MATLAB asynchronously. Once MATLAB has started, then you cannot cancel the method.

Parameters

String[] options Startup options used to start the MATLAB engine. You can specify
multiple startup options. The engine supports all MATLAB startup
options, except for the options listed in “Unsupported Startup Options”
on page 1-172. For a list of options, see the platform-specific command
matlab (Windows), matlab (mac0S), ormatlab (Linux).

Returns

Instance of Future<MatlabEngine>
Example
Future<MatlabEngine> future = MatlabEngine.startMatlabAsync();

See Also

“Start and Close MATLAB Session from Java”
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findMatlab
static String[] findMatlab()

Description
Find all shared MATLAB sessions on the local machine synchronously.

Returns

An array of the names of all shared MATLAB sessions on the local machine, or an empty vector if
there are no shared MATLAB sessions available on the local machine.

Throws

com.mathworks.engine There is a failure during the search for MATLAB sessions.
.EngineException

Example

String[] engines = MatlabEngine.findMatlab();
See Also

“Connect Java to Running MATLAB Session”
findMatlabAsync

static Future<String[]> findMatlabAsync()

Description

Find all shared MATLAB sessions on the local machine asynchronously.

Returns

An instance of Future<String[ 1>

Example

Future<String[]> future = MatlabEngine.findMatlabAsync();
See Also

“Connect Java to Running MATLAB Session”

connectMatlab

static MatlabEngine connectMatlab(String name)

static MatlabEngine connectMatlab()
Description
Connect to a shared MATLAB session on the local machine synchronously.

» If you specify the name of a shared MATLAB session, but the engine cannot find a session with
that name, the engine throws an exception.

» If you do not specify a name and there are no shared MATLAB sessions available, the engine starts
a new shared MATLAB session with default options.
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» If you do not specify a name and there are shared MATLAB sessions available, the engine connects
to the first available session.

To connect to the current MATLAB session when called from the MATLAB environment, use
getCurrentMatlab instead.

Parameters

String name Name of the shared MATLAB session. Use “findMatlab” on page 1-175 to
get the names of shared MATLAB sessions.

Returns

An instance of MatlabEngine

Throws

com.mathworks.engine MATLAB fails to start or connect.
.EngineException

Example
MatlabEngine engine = MatlabEngine.connectMatlab();

See Also

“Connect Java to Running MATLAB Session”

connectMatlabAsync

static Future<MatlabEngine> connectMatlabAsync(String name)

static Future<MatlabEngine> connectMatlabAsync

Description

Connect to a shared MATLAB session on the local machine asynchronously. The behavior is the same
as that of connectMatlab except the mechanism is asynchronous. Once a connection has been made
to MATLAB, you cannot cancel the method.

Parameters
String name Name of the shared MATLAB session.
Returns

An instance of Future<MatlabEngine>

Example
Future<MatlabEngine> future = MatlabEngine.connectMatlabAsync();

See Also
“Connect Java to Running MATLAB Session”
getCurrentMatlab

static MatlabEngine getCurrentMatlab()
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Description

Starting in R2021b, connect to the current MATLAB session when called from the MATLAB
environment.

To connect to a MATLAB session when called from engine applications, use connectMatlab.

Returns

An instance of MatlabEngine

Throws

com.mathworks.engine Calling from user thread is not supported.
.EngineException

Example
MatlabEngine engine = MatlabEngine.getCurrentMatlab();

See Also

“Call Back into MATLAB from Java”

feval

<T> T feval(int nlhs, String func, Writer output, Writer error, Object.. args)
<T> T feval(int nlhs, String func, Object.. args)

<T> T feval(String func, Writer output, Writer error, Object.. args)

<T> T feval(String func, Object.. args)

Description

Evaluate MATLAB functions with input arguments synchronously.

Parameters
String func Name of the MATLAB function or script to evaluate.
int nlhs Number of expected outputs. Default is 1.

If nlhs is greater than 1, the returned type T must be <Object[]>.
If nlhs is 0, the returned type T must be <Void> or <?>.

If nlhs is 1, the returned type T can be the expected type or <Object> if
the type is not known.

Writer output Stream used to store the standard output from the MATLAB function. If you
do not specify a writer, the output is written to the command window or
terminal. Use NULL WRITER to ignore the output from the MATLAB
Command Window.
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Writer error Stream used to store the standard error from the MATLAB function. If you
do not specify a writer, the error message is written to the command
window or terminal. Use NULL_WRITER to ignore the error message from
the MATLAB Command Window.

Object... args Arguments to pass to the MATLAB function.
Returns

Result of executing the MATLAB function

Throws

java.util.concurrent.Can Evaluation of a MATLAB function was canceled.
cellationException

java.lang.InterruptedExc Evaluation of a MATLAB function was interrupted.
eption

java.lang.IllegalStateEx The MATLAB session is not available.
ception

com.mathworks.engine.Mat There is a MATLAB runtime error in the function.
labExecutionException

com.mathworks.engine.Uns There is an unsupported data type.
upportedTypeException

com.mathworks.engine.Mat There is a syntax error in the MATLAB function.
labSyntaxException

Example
double result = engine.feval("sqrt", 4);

See Also
“Execute MATLAB Functions from Java”
fevalAsync

<T> Future<T> fevalAsync(int nlhs, String func, Writer output, Writer error,
Object.. args)

<T> Future<T> fevalAsync(int nlhs, String func, Object.. args)

<T> Future<T> fevalAsync(String func, Writer output, Writer error, Object..
args)

<T> Future<T> fevalAsync(String func, Object.. args)

Description

Evaluate MATLAB functions with input arguments asynchronously.

Parameters

String func Name of the MATLAB function or script to evaluate.
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int nlhs Number of expected outputs. Default is 1.
If nlhs is greater than 1, the returned type T must be <Object[]>.
If nlhs is 0, the returned type T must be <Void> or <?>.

If nlhs is 1, the returned type T can be the expected type or <Object> if
the type is not known.

Writer output Stream used to store the standard output from the MATLAB function. If
you do not specify a writer, the output is written to the command window
or terminal. Use NULL WRITER to ignore the output from the MATLAB
Command Window.

Writer error Stream used to store the standard error from the MATLAB function. If you
do not specify a writer, the error message is written to the command
window or terminal. Use NULL WRITER to ignore the error message from
the MATLAB Command Window.

Object... args Arguments to pass to the MATLAB function.
Returns

An instance of Future<T>

Throws

java.lang.IllegalStateExc The MATLAB session is not available.
eption

Example
Future<Double> future = engine.fevalAsync("sqrt", 4);

See Also

“Execute MATLAB Functions from Java”

eval

void eval(String command, Writer output, Writer error)

void eval(String command)

Description

Evaluate a MATLAB statement as a string synchronously.

Parameters
String command MATLAB statement to evaluate.
Writer output Stream used to store the standard output from the MATLAB statement. If

you do not specify a writer, the output is written to the command window
or terminal. Use NULL WRITER to ignore the output from the MATLAB
Command Window.

1-179



1 AP| Reference

1-180

Writer error

Stream used to store the standard error from the MATLAB statement. If

you do not specify a writer, the error message is written to the command
window or terminal. Use NULL WRITER to ignore the error message from
the MATLAB Command Window.

Throws

java.util.concurrent.Can
cellationException

java.lang.InterruptedExc
eption

java.lang.IllegalStateEx
ception

com.mathworks.engine.Mat
labExecutionException

com.mathworks.engine.Mat
labSyntaxException

Example

Evaluation of a MATLAB function was canceled.

Evaluation of a MATLAB function was interrupted.

The MATLAB session is not available.

There is an error in the MATLAB statement during runtime.

There is a syntax error in the MATLAB statement.

engine.eval("result = sqrt(4)");

See Also

“Evaluate MATLAB Statements from Java”

evalAsync

Future<Void> evalAsync(String command, Writer output, Writer error)

Future<Void> evalAsync(String command)

Description

Evaluate a MATLAB statement as a string asynchronously.

Parameters

String command
Writer output

Writer error

Returns

An instance of Future<Void>

MATLAB statement to evaluate.

Stream used to store the standard output from the MATLAB
statement. If you do not specify a writer, the output is written to
the command window or terminal. Use NULL_WRITER to ignore the
output from the MATLAB Command Window.

Stream used to store the standard error from the MATLAB
statement. If you do not specify a writer, the error message is
written to the command window or terminal. Use NULL WRITER to
ignore the error message from the MATLAB Command Window.
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Throws

java.lang.IllegalStateEx The MATLAB session is not available.
ception

Example

Future<Void> future = engine.evalAsync("sqrt(4)");

See Also

“Evaluate MATLAB Statements from Java”

getVariable

<T> T getVariable(String varName)

Description

Get a variable from the MATLAB base workspace synchronously.
Parameters

String varName Name of a variable in the MATLAB base workspace.

Returns
Variable passed from the MATLAB base workspace

Throws

java.util.concurrent.Cancel Evaluation of this function is canceled.
lationException

java.lang.InterruptedExcept Evaluation of this function is interrupted.
ion

java.lang.IllegalStateExcep The MATLAB session is not available.
tion

Example

double myVar = engine.getVariable("myVar");

See Also

“Pass Variables from MATLAB to Java”
getVariableAsync

<T> Future<T> getVariableAsync(String varName)
Description
Get a variable from the MATLAB base workspace asynchronously.

Parameters

String varName Name of a variable in the MATLAB base workspace.
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Returns

An instance of Future<T>

Throws

java.lang.IllegalStateExc The MATLAB session is not available.
eption

Example

Future<Double> future = engine.getVariableAsync("myVar");
See Also

“Pass Variables from MATLAB to Java”

putVariable

void putVariable(String varName, T varData)

Description

Put a variable into the MATLAB base workspace synchronously.

Parameters

String varName Name of a variable to create in the MATLAB base workspace.
T varData Value of the variable to create in the MATLAB base workspace.
Throws

java.util.concurrent.Cancel Evaluation of this function is canceled.
lationException

java.lang.InterruptedExcept Evaluation of this function is interrupted
ion

java.lang.IllegalStateExcep The MATLAB session is not available.
tion

Example

engine.putVariable("myVar", 100);

See Also

“Pass Variables from Java to MATLAB”

putVariableAsync

Future<Void> putVariableAsync(String varName, T varData)

Description

Put a variable into the MATLAB base workspace asynchronously.
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Parameters

String varName Name of a variable to create in the MATLAB base workspace.
T varData Value of the variable to create in the MATLAB base workspace.
Returns

An instance of Future<Void>

Throws

java.lang.IllegalStateExc The MATLAB session is not available.
eption

Example

Future<Void> future = engine.putVariableAsync("myVar", 100);
See Also

“Pass Variables from Java to MATLAB”

disconnect

void disconnect()

Description

Disconnect from the current MATLAB session synchronously.

Throws

com.mathworks.engine.EngineE The current MATLAB session cannot be disconnected.
xception

Example

engine.disconnect();

See Also

“Close MATLAB Engine Session”
disconnectAsync

Future<Void> disconnectAsync()

Description

Disconnect from the current MATLAB session asynchronously.
Example
Future<Void> future = engine.disconnectAsync();

See Also

“Close MATLAB Engine Session”

1-183



1 AP| Reference

1-184

quit
void quit()
Description

Force the shutdown of the current MATLAB session synchronously.

Throws

com.mathworks.engine.EngineE The current MATLAB session cannot be shut down.
xception

Example

engine.quit();

See Also

“Close MATLAB Engine Session”
quitAsync

Future<Void> quitAsync()
Description

Force the shutdown of the current MATLAB session asynchronously without waiting for termination.
Returns

An instance of Future<Void>

Example

Future<Void> future = engine.quitAsync();

See Also
“Close MATLAB Engine Session”
close

void close()

Description

MatlabEngine provides the close() method to implement the java.lang.AutoCloseable
interface for MatlabEngine objects. This close() method enables you to use a try-with-resources
statement to automatically disconnect or terminate the MATLAB session at the end of the statement.

The MatlabEngine close () method disconnects or terminates the current MATLAB session,
depending on the context.

» If a Java process starts the MATLAB session as a default non-shared session, close () terminates
MATLAB.

» If the MATLAB session is a shared session, close() disconnects MATLAB from this Java process.
MATLAB terminates when there are no other connections.
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To force the shutdown or disconnection of the current MATLAB session, explicitly call
MatlabEngine.quit(), MatlabEngine.disconnect (), or their asynchronous counterparts.

Example
engine.close();

See Also

“Close MATLAB Engine Session”

Version History
Introduced in R2016b

Call into MATLAB from a Java program called by MATLAB

Java developers can use the getCurrentMatlab method to call back into MATLAB from Java.
Incorporating this method in your application allows MATLAB users to call functionality from your
Java program.

Text output displayed after function execution
Behavior changed in R2020b

Before R2020b, the eval, evalAsync, feval, and fevalAsync methods continuously write text to
the Java Writer class object during the MATLAB function evaluation. For R2020b and later, the
methods write text to the output object after function evaluation.

See Also

matlab.engine.shareEngine | matlab.engine.engineName |
matlab.engine.isEngineShared

Topics

“Build Java Engine Programs”

“Start and Close MATLAB Session from Java”
“Specify Startup Options”
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com.mathworks.matlab.types.Complex

Java class to pass complex data to and from MATLAB

Description

The Complex class provides Java support for MATLAB complex arrays. Use this class to pass complex
data to MATLAB. The MATLAB engine passes complex data to Java as an instance of Complex.

All MATLAB numeric types are converted to double in Java.

Field Summary

double real The real part of the complex data
double imag The imaginary part of the complex data
Creation

Complex(double real, double imag) constructs an instance of Complex with the specified real
and imaginary values.

Examples

Pass Complex Variable to MATLAB Function

import com.mathworks.engine.MatlabEngine

MatlabEngine engine = MatlabEngine.startMatlab();
Complex ¢ = new Complex(2,3);
Complex cj = engine.feval("conj",c);

Version History
Introduced in R2016b

See Also
com.mathworks.matlab.types.Struct | com.mathworks.matlab.types.HandleObject |
com.mathworks.matlab.types.CellStr

Topics
“Using Complex Variables in Java”
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com.mathworks.matlab.types.HandleObject

Abstract Java class to represent MATLAB handle objects

Description

Java represents handle objects that are passed from MATLAB as instances of the HandleObject
class. When passing a handle object back to MATLAB, Java passes a reference to the HandleObject
instance. This reference can be either an array or a scalar, depending on the original handle object
passed to Java from MATLAB.

Creation

You cannot construct a HandleObject in Java. You only can pass a handle object to the MATLAB
session in which it was originally created.

Examples

Get Handle Object from MATLAB

This example starts a shared MATLAB session and creates a containers.Map object in the MATLAB
workspace. The statement evaluated in the MATLAB workspace returns a handle variable that refers
to the Map object.

The engine getVariable function returns the MATLAB handle variable as a HandleObject
instance. This instance is used to call the MATLAB keys function to obtain the Map keys.

import com.mathworks.engine.MatlabEngine;
import com.mathworks.matlab.types.*;

MatlabEngine engine = MatlabEngine.startMatlab();
engine.eval("cm = containers.Map({'id', 'name'}, {11, 'mw'});");
HandleObject handle = engine.getVariable("cm");

String[] cells = engine.feval("keys", handle);

Version History
Introduced in R2016b

See Also

com.mathworks.matlab.types.Complex | com.mathworks.matlab.types.Struct |
com.mathworks.matlab.types.CellStr

Topics
“Using MATLAB Handle Objects in Java”
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com.mathworks.matlab.types.Struct

Java class to pass MATLAB struct to and from MATLAB

Description

The Struct class provides support for passing data between MATLAB and Java as a MATLAB
struct. The Struct class implements the java.util.Map interface.

The Struct class is designed as an immutable type. Attempting to change the mappings, keys, or
values of the returned Struct causes an UnsupportedOperationException. Calling these

methods can cause the exception: put (), putAll(), remove(), entrySet(), keySet(), and
values().

For an example, see “Using MATLAB Structures in Java”.

Creation

Struct s = new Struct("fieldl",valuel,"field2",value2, ...) creates an instance of
Struct with the specified field names and values.

Methods

Public Methods

containsKey(Object key) Returns true if this map contains a mapping for
the specified key.

containsValue(Object value) Returns true if this map maps one or more keys
to the specified value.

entrySet() Returns a Set view of the mappings contained in
this map.

equals(Object o) Compares the specified object with this map for
equality.

get(Object key) Returns the value to which the specified key is
mapped, or null if this map contains no mapping
for the key.

hashCode() Returns the hash code value for this map.

isEmpty () Returns true if this map contains no key-value
mappings.

keySet () Returns a Set view of the keys contained in this
map.

size() Returns the number of key-value mappings in this
map.

values() Returns a Collection view of the values

contained in this map.
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Examples

Create Struct for MATLAB Function Argument

Create a Struct and assign a key and value.

import com.mathworks.engine.*;
import com.mathworks.matlab.types.*;

class StructProperties {
public static void main(String[] args) throws Exception {
MatlabEngine eng = MatlabEngine.startMatlab();
int[] v = {1,2,3,4,5};
double[] color = {1.0,0.5,0.7};
Struct s = new Struct("Color",color,"LineWidth",2);
eng.feval("plot",y,s);

Version History
Introduced in R2016b

See Also

com.mathworks.matlab.types.HandleObject | com.mathworks.matlab.types.Complex |
com.mathworks.matlab.types.CellStr

Topics
“Using MATLAB Structures in Java”
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com.mathworks.matlab.types.ValueObject

Abstract Java class to represent MATLAB value objects

Description

Java represents value objects that are passed from MATLAB as instances of the ValueObject class.

Creation

You cannot construct a ValueObject in Java. You only can pass a value object to the MATLAB
session in which it was originally created.

Examples

Create Polygon Object in MATLAB

Create a polygon and call the numsides method.

import com.mathworks.engine.*;
import com.mathworks.matlab.types.*;

public class PassValueObject {
public static void main(String[] args) throws Exception {
MatlabEngine eng = MatlabEngine.startMatlab();

// CREATE VALUE OBJECT pgon = polyshape([0 0 1 3],

[ );
ValueObject pgon = eng.feval("polyshape", new int[]{

0 ;
0 ,» new int[]{0,3,3,0});

// CALL METHOD res = numsides(pgon)

ns = eng.feval("numsides", pgon);
System.out.println("Number of sides: " + ns);
eng.close();

Version History
Introduced in R2021a

See Also
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com.mathworks.matlab.types.CellStr

Java class to represent MATLAB cell array of char vectors

Description

The CellStr class provides support for passing data from Java to MATLAB as a MATLAB cell array of
char vectors (called a cellstr in MATLAB, see cellstr). There are MATLAB functions that require
cell arrays of char vectors as inputs. To pass arguments from Java to a MATLAB function requiring
cellst inputs, use the Java CellStr class to create a compatible type.

A MATLAB cellstr is mapped to a Java String array.

Creation

CellStr(0Object stringArray) creates a CellStr using a String or String array. The String
array can have multiple dimensions.

Methods

Public Methods

Object getStringArray() Get the String or String array used to create
the CellStr.

boolean equals(CellStrl,CellStr2) Compare one CellStr instance with another.

Two CellStr instances are equal if the String
or String array they contain are the same.

Examples

Construct CellStr

e Construct a Cel1Str named keySet and put the variable in the MATLAB base workspace.

import com.mathworks.engine.*;
import com.mathworks.matlab.types.*;

class javaCellstr {
public static void main(String[] args) throws Exception {
MatlabEngine eng = MatlabEngine.startMatlab();
CellStr keySet = new CellStr(new String[]{"Jan","Feb","Mar",6"Apr"});
eng.putVariable("mapKeys", keySet);
eng.close();
}
}

Construct CellStr Array

e Create a CellStr array and pass it to the MATLAB plot function to change the appearance of
the graph produced by MATLAB. The call to the MATLAB print function exports the figure as a
jpeg file named myPlot. jpg.
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import com.mathworks.engine.*;
import com.mathworks.matlab.types.*;

class CellStrArray {
public static void main(String[] args) throws Exception {
MatlabEngine eng = MatlabEngine.startMatlab();
String[]1[] strArray = new String[2][2];

strArray[0][0] = "MarkerFaceColor";
strArray[0][1] = "MarkerEdgeColor";
strArray[1][0] = "green";
strArray[1][1] = "red";

CellStr markerCellStr = new CellStr(strArray);
eng.putVariable("M",markerCellStr);
eng.eval("plot(1l:10,'--bs' ,M{:})");
eng.eval("print('myPlot','-djpeg')");
eng.close();

Version History
Introduced in R2016b

See Also
com.mathworks.matlab.types.Complex | com.mathworks.matlab.types.Struct |
com.mathworks.matlab.types.HandleObject

Topics
“Pass Java CellStr to MATLAB”
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engClose (C)

Quit MATLAB engine session

C Syntax

#include "engine.h"
int engClose(Engine *ep);

Description
Send a quit command to the MATLAB engine session and close the connection. Returns 0 on success

and 1 on failure. Possible failure includes attempting to terminate an already-terminated MATLAB
engine session.

Input Arguments

ep — Pointer to engine
Engine *

Pointer to engine, specified as Engine *,

Examples

See these examples in matlabroot/extern/examples/eng mat:

« engdemo. c for a C example on UNIX® operating systems.
* engwindemo. c for a C example on Microsoft® Windows® operating systems.

Version History
Introduced before R2006a

See Also
engOpen
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engEvalString (C)

Evaluate expression in string

C Syntax

#include "engine.h"
int engEvalString(Engine *ep, const char *string);

Description

engEvalString evaluates the expression contained in string for the MATLAB engine session, ep,
previously started by engOpen.

UNIX Operating Systems

On UNIX systems, engEvalString sends commands to the MATLAB workspace by writing down a
pipe connected to the MATLAB stdin process. MATLAB reads back from stdout any output
resulting from the command that ordinarily appears on the screen, into the buffer defined by
engOutputBuffer.

To turn off output buffering in C, use:
engOutputBuffer(ep, NULL, 0);
Microsoft Windows Operating Systems

On a Windows system, engEvalString communicates with MATLAB using a Component Object
Model (COM) interface.

Input Arguments

ep — Pointer to engine
Engine *

Pointer to engine, specified as Engine *.

string — Expression to evaluate
const char *

Expression to evaluate, specified as const char *.

Output Arguments
status — Status
int

Status, returned as int. The function returns 1 if the engine session is no longer running or the
engine pointer is invalid or NULL. Otherwise, returns 0 even if the MATLAB engine session cannot
evaluate the command.
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Examples

See these examples in matlabroot/extern/examples/eng mat:

* engdemo. c for a C example on UNIX operating systems.
* engwindemo. c for a C example on Microsoft Windows operating systems.

Version History
Introduced before R2006a

See Also
engOpen | engQutputBuffer
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engGetVariable (C)

Copy variable from MATLAB engine workspace

C Syntax

#include "engine.h"
mxArray *engGetVariable(Engine *ep, const char *name);

Description
engGetVariable reads the named mxArray from the MATLAB engine session associated with ep.
The limit for the size of data transferred is 2 GB.

Use mxDestroyArray to destroy the mxArray created by this routine when you are finished with it.

Input Arguments

ep — Pointer to engine
Engine *

Pointer to engine, specified as Engine *.

name — Name of mxArray
const char *

Name of mxArray to get from the MATLAB workspace, specified as const char *.

Output Arguments

ptr — Pointer to mxArray
mxArray * | NULL

Pointer to a newly allocated mxArray structure, returned as mxArray *. Returns NULL if the attempt
fails. engGetVariable fails if the named variable does not exist.

Examples

See these examples in matlabroot/extern/examples/eng mat:

* engdemo. c for a C example on UNIX operating systems.
* engwindemo. c for a C example on Microsoft Windows operating systems.

Version History
Introduced before R2006a
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See Also
engPutVariable | mxDestroyArray
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engGetVisible (C)

Determine visibility of MATLAB engine session

C Syntax

#include "engine.h"
int engGetVisible(Engine *ep, bool *value);

Arguments

€p
Engine pointer
value
Pointer to value returned from engGetVisible

Returns

Microsoft Windows Operating Systems Only

0 on success, and 1 otherwise.

Description
engGetVisible returns the current visibility setting for MATLAB engine session, ep. A visible

engine session runs in a window on the Windows desktop, thus making the engine available for user
interaction. MATLAB removes an invisible session from the desktop.

Examples

The following code opens engine session ep and disables its visibility.

Engine *ep;
bool vis;

ep = engOpen(NULL);
engSetVisible(ep, 0);

To determine the current visibility setting, use:

engGetVisible(ep, &vis);

See Also

engSetVisible
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Engine (C)

Type for MATLAB engine

Description
A handle to a MATLAB engine object.
Engine is a C language opaque type.

You can call MATLAB as a computational engine by writing C programs that use the MATLAB engine
library. Engine is the link between your program and the separate MATLAB engine process.

The header file containing this type is:

#include "engine.h"

Examples

See these examples in matlabroot/extern/examples/eng mat:

* engdemo.c shows how to call the MATLAB engine functions from a C program.

* engwindemo.c show how to call the MATLAB engine functions from a C program for Windows
systems.

+ fengdemo.F shows how to call the MATLAB engine functions from a Fortran program.

See Also
engOpen
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engOpen (C)

Start MATLAB engine session

C Syntax

#include "engine.h"
Engine *engOpen(const char *startcmd);

Description

engOpen starts a MATLAB process for using MATLAB as a computational engine.
Windows Platforms

eng0Open launches MATLAB without a desktop.

The function opens a COM channel to MATLAB. The MATLAB software you registered during
installation starts. If you did not register during installation, then see “Register MATLAB as a COM
Server”.

UNIX Platforms

On UNIX systems, engOpen:

Creates two pipes.

2  Forks a new process. Sets up the pipes to pass stdin and stdout from MATLAB (parent)
software to two file descriptors in the engine program (child).

3 Executes a command to run MATLAB software (rsh for remote execution).

Input Arguments

startcmd — MATLAB startup command
const char *|NULL

MATLARB startup command, specified as const char *.
On Windows systems, the startcmd string must be NULL.

On UNIX systems:

+ If startcmd is NULL or the empty string, then engOpen starts a MATLAB process on the current
host using the command matlab. If startcmd is a hostname, then engOpen starts a MATLAB
process on the designated host by embedding the specified hostname string into the larger
string:

"rsh hostname \"/bin/csh -c 'setenv DISPLAY\
hostname:0; matlab'\""

» If startcmd is any other string (has white space in it, or nonalphanumeric characters), then
MATLAB executes the string literally.
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Output Arguments

ptr — Handle to MATLAB engine
Engine * | NULL

Handle to MATLAB engine, specified as Engine *. Returns NULL if the open fails.

Examples

See these examples in matlabroot/extern/examples/eng mat:

* engdemo. c for a C example on UNIX operating systems.
* engwindemo. c for a C example on Microsoft Windows operating systems.

Version History
Introduced before R2006a

See Also

Topics
“Can't Start MATLAB Engine”
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engOpenSingleUse (C)

Start MATLAB engine session for single, nonshared use

C Syntax
#include "engine.h"

Engine *engOpenSingleUse(const char *startcmd, void *dcom,
int *retstatus);

Arguments

startcmd

String to start MATLAB process. On Microsoft Windows systems, the startcmd string must be
NULL.

dcom

Reserved for future use; must be NULL.
retstatus

Return status; possible cause of failure.

Returns

Microsoft Windows Operating Systems Only
Pointer to an engine handle, or NULL if the open fails.
UNIX Operating Systems

Not supported on UNIX systems.

Description

This routine allows you to start multiple MATLAB processes using MATLAB as a computational
engine.

engOpenSingleUse starts a MATLAB process, establishes a connection, and returns a unique engine
identifier, or NULL if the open fails. Each call to engOpenSingleUse starts a new MATLAB process.

engOpenSingleUse opens a COM channel to MATLAB. This starts the MATLAB software you
registered during installation. If you did not register during installation, enter the following command
at the MATLAB prompt:

Imatlab -regserver

engOpenSingleUse allows single-use instances of an engine server. engOpenSingleUse differs
from engOpen, which allows multiple applications to use the same engine server.

See “MATLAB COM Integration” for additional details.
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engOutputBuffer (C)

Specify buffer for MATLAB output

C Syntax

#include "engine.h"
int engOutputBuffer(Engine *ep, char *p, int n);

Description

engOutputBuffer defines a character buffer for engEvalString to return any output that
ordinarily appears on the screen. Returns 1 if you pass it a NULL engine pointer. Otherwise, returns 0.

The default behavior of engEvalString is to discard any standard output caused by the command it
is executing. A call to engOutputBuffer with a buffer of nonzero length tells any subsequent calls to
engEvalString to save output in the character buffer pointed to by p.

To turn off output buffering in C, use:

engOutputBuffer(ep, NULL, 0);

Note The buffer returned by engEvalString is not NULL terminated.

Input Arguments

ep — Pointer to engine
Engine *

Pointer to engine, specified as Engine *.

p — Pointer to character buffer
char *

Pointer to character buffer, specified as char *.

n — Length of buffer
int

Length of buffer, specified as int.

Examples

See these examples in matlabroot/extern/examples/eng mat:

* engdemo. c for a C example on UNIX operating systems.
* engwindemo. c for a C example on Microsoft Windows operating systems.
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Version History
Introduced before R2006a

See Also
engOpen | engEvalString
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engPutVariable (C)

Put variable into MATLAB engine workspace

C Syntax

#include "engine.h"
int engPutVariable(Engine *ep, const char *name, const mxArray *pm);

Description

engPutVariable writes mxArray pm to the engine ep, giving it the variable name name. Returns 0
if successful and 1 if an error occurs.

If the mxArray does not exist in the workspace, the function creates it. If an mxArray with the same
name exists in the workspace, the function replaces the existing mxArray with the new mxArray.

The limit for the size of data transferred is 2 GB.

Do not use MATLAB function names for variable names. Common variable names that conflict with
function names include i, j, mode, char, size, or path. To determine whether a particular name is
associated with a MATLAB function, use the which function.

The engine application owns the original mxArray and is responsible for freeing its memory.

Although the engPutVariab'le function sends a copy of the mxArray to the MATLAB workspace, the
engine application does not need to account for or free memory for the copy.

Input Arguments

ep — Pointer to engine
Engine *

Pointer to engine, specified as Engine *,.

name — Name of mxArray
const char *

Name of mxArray in the MATLAB workspace, specified as const char *.

pm — Pointer to mxArray
const mxArray *

Pointer to mxArray, specified as const mxArray *.

Examples

See these examples in matlabroot/extern/examples/eng mat:

* engdemo. c for a C example on UNIX operating systems.
* engwindemo. c for a C example on Microsoft Windows operating systems.
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Version History
Introduced before R2006a

See Also
engGetVariable
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engSetVisible (C)

Show or hide MATLAB engine session

C Syntax

#include "engine.h"
int engSetVisible(Engine *ep, bool value);

Arguments

€p
Engine pointer
value

Value to set the Visible property to. Set value to 1 to make the engine window visible, or to 0
to make it invisible.

Returns
Microsoft Windows Operating Systems Only

0 on success, and 1 otherwise.

Description
engSetVisible makes the window for the MATLAB engine session, ep, either visible or invisible on

the Windows desktop. You can use this function to enable or disable user interaction with the
MATLAB engine session.

Examples

The following code opens engine session ep and disables its visibility.

Engine *ep;
bool vis;

ep = engOpen(NULL);
engSetVisible(ep, 0);

To determine the current visibility setting, use:

engGetVisible(ep, &vis);

See Also

engGetVisible
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engClose (Fortran)

Quit MATLAB engine session

Fortran Syntax

#include "engine.h"
integer*4 engClose(ep)
mwPointer ep

Description
Send a quit command to the MATLAB engine session and close the connection. Returns 0 on success

and 1 on failure. Possible failure includes attempting to terminate an already-terminated MATLAB
engine session.

Input Arguments

ep — Pointer to engine
mwPointer

Pointer to engine, specified as mwPointer.

Examples

See these examples in matlabroot/extern/examples/eng mat:

+ fengdemo. F for a Fortran example.

Version History
Introduced before R2006a

See Also
engOpen
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engEvalString (Fortran)

Evaluate expression in string

Fortran Syntax
#include "engine.h"
integer*4 engEvalString(ep, string)

mwPointer ep
character*(*) string

Description

engEvalString evaluates the expression contained in string for the MATLAB engine session, ep,
previously started by engOpen.

UNIX Operating Systems

On UNIX systems, engEvalString sends commands to the MATLAB workspace by writing down a
pipe connected to the MATLAB stdin process. MATLAB reads back from stdout any output
resulting from the command that ordinarily appears on the screen, into the buffer defined by
engOutputBuffer.

To turn off output buffering in Fortran, use:
engOutputBuffer(ep, '')
Microsoft Windows Operating Systems

On a Windows system, engEvalString communicates with MATLAB using a Component Object
Model (COM) interface.

Input Arguments

ep — Pointer to engine
mwPointer

Pointer to engine, specified as mwPointer.

string — Expression to evaluate
character*(*)

Expression to evaluate, specified as character* (*).

Output Arguments

status — Status
integer*4

Status, returned as integer*4. The function returns 1 if the engine session is no longer running or
the engine pointer is invalid or NULL. Otherwise, returns 0 even if the MATLAB engine session cannot
evaluate the command.
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Examples

See these examples in matlabroot/extern/examples/eng mat:

+ fengdemo.F for a Fortran example.

Version History
Introduced before R2006a

See Also
engOpen | engOutputBuffer
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engGetVariable (Fortran)

Copy variable from MATLAB engine workspace

Fortran Syntax

#include "engine.h"

mwPointer engGetVariable(ep, name)
mwPointer ep

character*(*) name

Description

engGetVariable reads the named mxArray from the MATLAB engine session associated with ep.
Returns 0 if successful and 1 if an error occurs.

The limit for the size of data transferred is 2 GB.

Use mxDestroyArray to destroy the mxArray created by this routine when you are finished with it.

Input Arguments

ep — Pointer to engine
mwPointer

Pointer to engine, specified as mwPointer.

name — Name of mxArray
character*(*)

Name of mxArray to get from the MATLAB workspace, specified as character*(*).

pm — Pointer to mxArray
mwPointer

Pointer to mxArray, specified as mwPointer.

Output Arguments

ptr — Pointer to mxArray
mwPointer | NULL

Pointer to a newly allocated mxArray structure, returned as mwPointer. Returns NULL if the attempt
fails. engGetVariable fails if the named variable does not exist.

Version History
Introduced before R2006a
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See Also
mxDestroyArray | engPutVariable
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engOpen (Fortran)

Start MATLAB engine session

Fortran Syntax
#include "engine.h"

mwPointer engOpen(startcmd)
character*(*) startcmd

Description
engOpen starts a MATLAB process for using MATLAB as a computational engine.
Windows Platforms

engOpen launches MATLAB without a desktop. The function opens a COM channel to MATLAB. The
MATLAB software you registered during installation starts. If you did not register during installation,
then see “Register MATLAB as a COM Server”.

UNIX Platforms

On UNIX systems, engOpen:

Creates two pipes.

2  Forks a new process. Sets up the pipes to pass stdin and stdout from MATLAB (parent)
software to two file descriptors in the engine program (child).

3 Executes a command to run MATLAB software (rsh for remote execution).

Input Arguments

startcmd — MATLAB startup command
character*(*) | NULL

MATLAB startup command, specified as character* (*).
On Windows systems, the startcmd string must be NULL.

On UNIX systems:

» If startcmd is NULL or the empty string, then engOpen starts a MATLAB process on the current
host using the command matlab. If startcmd is a hostname, then engOpen starts a MATLAB
process on the designated host by embedding the specified hostname string into the larger
string:

"rsh hostname \"/bin/csh -c 'setenv DISPLAY\
hostname:0; matlab'\""

+ If startcmd is any other string (has white space in it, or nonalphanumeric characters), then
MATLAB executes the string literally.
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Output Arguments

ptr — Handle to MATLAB engine
mwPointer | NULL

Handle to MATLAB engine, specified as mwPointer. Returns NULL if the open fails.

Examples

See these examples in matlabroot/extern/examples/eng mat:

+ fengdemo. F for a Fortran example.

Version History
Introduced before R2006a

See Also
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engOutputBuffer (Fortran)

Specify buffer for MATLAB output

Fortran Syntax
#include "engine.h"
integer*4 engOutputBuffer(ep, p)

mwPointer ep
character*n p

Description

engOutputBuffer defines a character buffer for engEvalString to return any output that
ordinarily appears on the screen. Returns 1 if you pass it a NULL engine pointer. Otherwise, returns 0.

The default behavior of engEvalString is to discard any standard output caused by the command it
is executing. A call to engOutputBuffer with a buffer of nonzero length tells any subsequent calls to
engEvalString to save output in the character buffer pointed to by p.

To turn off output buffering in Fortran, use:

engOutputBuffer(ep, '')

Note The buffer returned by engEvalString is not NULL terminated.

Input Arguments

ep — Pointer to engine
mwPointer

Pointer to engine, specified as mwPointer.

p — Pointer to character buffer
character*n

Pointer to character buffer, specified as character*n, where n is the length of the buffer.

Version History
Introduced before R2006a

See Also
engOpen | engEvalString

1-215



1 AP| Reference

1-216

engPutVariable (Fortran)

Put variable into MATLAB engine workspace

Fortran Syntax

#include "engine.h"

integer*4 engPutVariable(ep, name, pm)
mwPointer ep, pm

character*(*) name

Description
engPutVariable writes mxArray pm to the engine ep, giving it the variable name name.

If the mxArray does not exist in the workspace, the function creates it. If an mxArray with the same
name exists in the workspace, the function replaces the existing mxArray with the new mxArray.

The limit for the size of data transferred is 2 GB.

Do not use MATLAB function names for variable names. Common variable names that conflict with
function names include i, j, mode, char, size, or path. To determine whether a particular name is
associated with a MATLAB function, use the which function.

The engine application owns the original mxArray and is responsible for freeing its memory.

Although the engPutVariable function sends a copy of the mxArray to the MATLAB workspace, the
engine application does not need to account for or free memory for the copy.

Input Arguments

ep — Pointer to engine
mwPointer

Pointer to engine, specified as mwPointer.

name — Name of mxArray
character*(*)

Name of mxArray in the MATLAB workspace, specified as character*(*).

Version History
Introduced before R2006a

See Also
engGetVariable
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matClose (C and Fortran)

Close MAT-file

C Syntax

#include "mat.h"
int matClose(MATFile *mfp);

Fortran Syntax

#include "mat.h"
integer*4 matClose(mfp)
mwPointer mfp

Arguments

mfp
Pointer to MAT-file information

Returns

EOF in C (-1 in Fortran) for a write error, and 0 if successful.

Description

matClose closes the MAT-file associated with mfp.

Examples

See these examples in matlabroot/extern/examples/eng mat:

* matcreat.c
*+ matdgns.c

*+ matdemol.F
* matdemo2.F

See Also

matOpen

Version History
Introduced before R2006a
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matDeleteVariable (C and Fortran)

Delete array from MAT-file

C Syntax

#include "mat.h"
int matDeleteVariable(MATFile *mfp, const char *name);

Fortran Syntax

#include "mat.h"

integer*4 matDeleteVariable(mfp, name)
mwPointer mfp

character*(*) name

Arguments

mfp

Pointer to MAT-file information
name

Name of mxArray to delete

Returns

0 if successful, and nonzero otherwise.

Description

matDeleteVariable deletes the named mxArray from the MAT-file pointed to by mfp.

Examples

See these examples in matlabroot/extern/examples/eng mat:

e matdemol.F

Version History
Introduced before R2006a
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MATFile (C and Fortran)

Type for MAT-file

Description

A handle to a MAT-file object. A MAT-file is the data file format MATLAB software uses for saving data
to your disk.

MATFile is a C language opaque type.

The MAT-file interface library contains routines for reading and writing MAT-files. Call these routines
from your own C/C++ and Fortran programs, using MATFile to access your data file.

The header file containing this type is:

#include "mat.h"

Examples

See these examples in matlabroot/extern/examples/eng mat:

* matcreat.c
* matdgns.c

* matdemol.F
* matdemo2.F

See Also

matOpen, matClose, matPutVariable, matGetVariable, mxDestroyArray
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matGetDir (C and Fortran)

List of variables in MAT-file

C Syntax

#include "mat.h"
char **matGetDir (MATFile *mfp, int *num);

Fortran Syntax
#include "mat.h"
mwPointer matGetDir(mfp, num)

mwPointer mfp
integer*4 num

Arguments

mfp
Pointer to MAT-file information
num
Pointer to the variable containing the number of mxArrays in the MAT-file

Returns

Pointer to an internal array containing pointers to the names of the mxArrays in the MAT-file pointed
to by mfp. In C, each name is a NULL-terminated string. The num output argument is the length of the
internal array (number of mxArrays in the MAT-file). If num is zero, mfp contains no arrays.

matGetDir returns NULL in C (O in Fortran). If matGetDir fails, sets num to a negative number.

Description
This routine provides you with a list of the names of the mxArrays contained within a MAT-file.

matGetDir allocates memory for the internal array of strings using a mxCalloc. Free the memory
using mxF ree when you are finished with the array.

MATLAB variable names can be up to length mxMAXNAM, defined in the C header file matrix.h.

Examples

See these examples in matlabroot/extern/examples/eng mat:

* matcreat.c
* matdgns.c
* matdemo2.F



matGetDir (C and Fortran)

Version History
Introduced before R2006a
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matGetFp (C)

File pointer to MAT-file

C Syntax

#include "mat.h"
FILE *matGetFp(MATFile *mfp);

Arguments
mfp

Pointer to MAT-file information
Returns

C file handle to the MAT-file with handle mfp. Returns NULL if mfp is a handle to a MAT-file in HDF5-
based format.

Description

Use matGetFp to obtain a C file handle to a MAT-file. Standard C library routines, like ferror and
feof, use file handle to investigate errors.

Version History
Introduced before R2006a
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matGetNextVariable (C and Fortran)

Next array in MAT-file

C Syntax

#include "mat.h"
mxArray *matGetNextVariable(MATFile *mfp, const char **name);

Fortran Syntax
#include "mat.h"
mwPointer matGetNextVariable(mfp, name)

mwPointer mfp
character*(*) name

Arguments

mfp
Pointer to MAT-file information
name
Pointer to the variable containing the mxArray name

Returns

Pointer to a newly allocated mxArray structure representing the next mxArray from the MAT-file
pointed to by mfp. The function returns the name of the mxArray in name.

matGetNextVariable returns NULL in C (0 in Fortran) for end of file or if there is an error
condition. In C, use feof and ferror from the Standard C Library to determine status.

Description

matGetNextVariable allows you to step sequentially through a MAT-file and read every mxArray in
a single pass. The function reads and returns the next mxArray from the MAT-file pointed to by mfp.

Use matGetNextVariable immediately after opening the MAT-file with matOpen and not with other
MAT-file routines. Otherwise, the concept of the next mxArray is undefined.

Use mxDestroyArray to destroy the mxArray created by this routine when you are finished with it.

The order of variables returned from successive calls to matGetNextVariable is not guaranteed to
be the same order in which the variables were written.

Examples

See these examples in matlabroot/extern/examples/eng mat:
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* matdgns.c
e matdemo2.F

See Also

matGetNextVariableInfo, matGetVariable, mxDestroyArray

Version History
Introduced before R2006a
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matGetNextVariablelnfo (C and Fortran)

Array header information only

C Syntax

#include "mat.h"
mxArray *matGetNextVariableInfo(MATFile *mfp, const char **name);

Fortran Syntax

#include "mat.h"

mwPointer matGetNextVariableInfo(mfp, name)
mwPointer mfp

character*(*) name

Arguments

mfp
Pointer to MAT-file information
name

Pointer to the variable containing the mxArray name

Returns

Pointer to a newly allocated mxArray structure representing header information for the next
mxArray from the MAT-file pointed to by mfp. The function returns the name of the mxArray in
name.

matGetNextVariableInfo returns NULL in C (0 in Fortran) when the end of file is reached or if

there is an error condition. In C, use feof and ferror from the Standard C Library to determine
status.

Description

matGetNextVariableInfo loads only the array header information, including everything except pr,
pi, ir, and jc, from the current file offset.

If pr, pi, ir, and jc are nonzero values when loaded with matGetVariable,
matGetNextVariableInfo sets them to -1 instead. These headers are for informational use only.
Never pass this data back to the MATLAB workspace or save it to MAT-files.

Use mxDestroyArray to destroy the mxArray created by this routine when you are finished with it.
The order of variables returned from successive calls to matGetNextVariableInfo is not

guaranteed to be the same order in which the variables were written.
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Examples
See these examples in matlabroot/extern/examples/eng mat:

* matdgns.c
e matdemo2.F

See Also

matGetNextVariable, matGetVariableInfo

Version History
Introduced before R2006a
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matGetVariable (C and Fortran)

Array from MAT-file

C Syntax

#include "mat.h"
mxArray *matGetVariable(MATFile *mfp, const char *name);

Fortran Syntax

#include "mat.h"

mwPointer matGetVariable(mfp, name)
mwPointer mfp

character*(*) name

Arguments

mfp
Pointer to MAT-file information
name
Name of mxArray to get from MAT-file

Returns

Pointer to a newly allocated mxArray structure representing the mxArray named by name from the

MAT-file pointed to by mfp.

matGetVariable returns NULL in C (0 in Fortran) if the attempt to return the mxArray named by

name fails.

Description

This routine allows you to copy an mxArray out of a MAT-file.

Use mxDestroyArray to destroy the mxArray created by this routine when you are finished with it.

Examples

See these examples in matlabroot/extern/examples/eng mat:

* matcreat.c
e matdemol.F

See Also

matPutVariable, mxDestroyArray
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Version History
Introduced before R2006a
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matGetVariablelnfo (C and Fortran)

Array header information only

C Syntax

#include "mat.h"
mxArray *matGetVariableInfo(MATFile *mfp, const char *name);

Fortran Syntax
#include "mat.h"
mwPointer matGetVariableInfo(mfp, name)

mwPointer mfp
character*(*) name

Arguments

mfp
Pointer to MAT-file information
name
Name of mxArray to get from MAT-file

Returns

Pointer to a newly allocated mxArray structure representing header information for the mxArray
named by name from the MAT-file pointed to by mfp.

matGetVariableInfo returns NULL in C (0 in Fortran) if the attempt to return header information
for the mxArray named by name fails.

Description

matGetVariableInfo loads only the array header information, including everything except pr, pi,
ir, and jc. It recursively creates the cells and structures through their leaf elements, but does not
include pr, pi, ir, and jc.

If pr, pi, ir, and jc are nonzero values when loaded with matGetVariable,
matGetVariableInfo sets them to -1 instead. These headers are for informational use only. Never
pass this data back to the MATLAB workspace or save it to MAT-files.

Use mxDestroyArray to destroy the mxArray created by this routine when you are finished with it.

Examples

See these examples in matlabroot/extern/examples/eng mat:

* matdemo2.F
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See Also

matGetVariable

Version History
Introduced before R2006a
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matGetErrno (C and Fortran)

Error codes for MAT-file API

C Syntax

#include "mat.h"
matError matGetErrno(MATFile *mfp)

Fortran Syntax

#include "mat.h"
matError matGetErrno(mfp)
mwPointer mfp

Arguments

mfp
Pointer to MAT-file

Returns

matError error code enumeration

typedef enum {
mat_NO_ERROR = 0,
mat_UNKNOWN_ERROR,
mat_GENERIC_ READ ERROR,
mat_GENERIC_WRITE_ ERROR,

mat_INDEX TO0O BIG,

/* Read-time error indicating that (typically) an index or dimension
* written on a 64-bit platform exceeds 2732, and we're trying to
* read it on a 32-bit platform. */

mat FILE FORMAT_VIOLATION,
/* Read-time error indicating that some data or structure internal to
* MAT file is bad - damaged or written improperly. */

mat_FAIL TO IDENTIFY,
/* Read-time error indicating that the contents of the file do not
* match any known type of MAT file. */

mat_BAD_ARGUMENT,
/* Unsuitable data was passed to the MAT API */

mat_OUTPUT_BAD DATA,
/* Write-time error indicating that something in the mxArray makes it
* not suitable to write. */

mat_FULL OBJECT OUTPUT CONVERT,

/* Write-time error indicating that conversion of an object (opaque or
* 00PS) to a saveable form, has failed. 1In this case the object is the

* value of a variable, and the variable will not be saved at all. */

mat_PART OBJECT OUTPUT CONVERT,

/* Write-time error indicating that conversion of an object (opaque or

* 00PS) to a saveable form, has failed. 1In this case the object is
* the value in a field or element of a variable, and the variable
* will be saved with an empty in that field or element. */

mat_FULL_OBJECT_INPUT_CONVERT,
/* Read-time error indicating that conversion of saveable data

* to an object (opaque or O00PS), has failed. 1In this case the object
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* is the value of a variable, and the variable has not been loaded. */

mat_PART_OBJECT_INPUT_CONVERT,

/* Read-time error indicating that conversion of saveable data
* to an object (opaque or 00PS), has failed. In this case the object is
* the value in a field or element of a variable, and the variable
* will be loaded with an empty in that field or element. */

mat_OPERATION_NOT_ SUPPORTED,
/* Error indicating that the particular MAT API operation is
* not supported on this kind of MAT file, or this kind of stream. */

mat_OUT_OF_MEMORY,
/* Operations internal to the MAT library encountered out-of-memory. */

mat BAD VARIABLE NAME,
/* The name for a MATLAB variable contains illegal characters,
* or exceeds the length allowed for that file format. */

mat_OPERATION_PROHIBITED IN WRITE_MODE,
/* The operation requested is only available when the file is open
in Read or Update mode. For example: matGetDir. */

mat_ OPERATION_PROHIBITED IN_ READ_MODE,
/* The operation requested is only available when the file is open
in Write or Update mode. For example: matPutVariable. */

mat WRITE_VARIABLE DOES NOT_EXIST,
/* A write operation that requires a variable already exist did not find the
* variable in the file. For example: matDeleteVariable. */

mat_READ VARIABLE DOES NOT_EXIST,
/* A read operation that requires a variable already exist did not find the
* variable in the file. For example: matGetVariable. */

mat FILESYSTEM COULD_NOT_OPEN,
/* The MAT module could not open the requested file. */

mat FILESYSTEM COULD_NOT_OPEN_TEMPORARY,
/* The MAT module could not open a temporary file. */

mat FILESYSTEM COULD_NOT_REOPEN,
/* The MAT module could not REopen the requested file. */

mat_BAD_OPEN_MODE,
/* The mode argument to matOpen did not match any expected value */

mat FILESYSTEM ERROR ON_CLOSE,
/* The MAT module got an error while fclose-ing the file. Might indicate a full
* filesystem. */

} matError;

Version History
Introduced in R2011a
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matlab.engine.connect_matlab

Connect shared MATLAB session to MATLAB Engine for Python

Syntax

eng = matlab.engine.connect matlab(name=None)

eng = matlab.engine.connect matlab(  ,background)
eng = matlab.engine.connect matlab(  ,async)
Description

eng = matlab.engine.connect matlab(name=None) connects to the shared MATLAB session,
name, and returns a MatlabEngine object as eng. The input argument name specifies the name of a
MATLAB session that is already running on your local machine.

» If you specify name and the engine cannot find a shared MATLAB session of the same name, then
you receive an EngineError exception.

» If you do not specify name and the engine cannot find any shared MATLAB sessions, then it starts
a new shared MATLAB session.

* Ifyou do not specify name and the engine finds multiple shared MATLAB sessions running, then it
connects to the first created session.

eng = matlab.engine.connect matlab( ,background) connects asynchronously if
background is True. You can use this syntax with the name input argument in the previous syntax.

eng = matlab.engine.connect _matlab(_ _ ,async) connects asynchronously if async is
True. Not recommended. Use the background argument instead. Do not use for Python® Version 3.7
or later. For more information, see “Compatibility Considerations” on page 1-234.

Examples

Connect to MATLAB Session

Connect to a shared MATLAB session that is already running on your local machine.

import matlab.engine
eng = matlab.engine.connect matlab()
eng.sqrt(4.0)

2.0

matlab.engine.connect matlab connects to the first created shared MATLAB session. If no
MATLAB sessions are shared, then matlab.engine.connect matlab starts a new session.

Connect to MATLAB Sessions by Name

When there are multiple shared MATLAB sessions on your local machine, connect to two different
sessions one at a time by specifying their names.
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Connect to the first created MATLAB session.
import matlab.engine

names = matlab.engine.find matlab()
names

('MATLAB 6830', 'MATLAB 7090')

Connect to the next MATLAB session.

eng = matlab.engine.connect matlab('MATLAB 7090')
eng.sqrt(4.0)

2.0

Input Arguments

name — Name of shared MATLAB session
character array

Name of the shared MATLAB session, specified as a character array. The name must be a valid
MATLAB variable name.

background — Start MATLAB synchronously or asynchronously
False (default) | logical

Connect to MATLAB synchronously or asynchronously, specified as a logical keyword argument.

Example: matlab.engine.connect matlab(background=True)

async — Start MATLAB synchronously or asynchronously
False (default) | logical

Connect to MATLAB synchronously or asynchronously, specified as a logical keyword argument. Not
recommended. Use the background argument instead. For more information, see “Compatibility
Considerations” on page 1-250.

Output Arguments

eng — Python variable for communicating with MATLAB
MatlabEngine object

Python variable for communicating with MATLAB, returned as a MatlabEngine object. eng
communicates with a shared MATLAB session that is already running on your local machine

Limitations

* Do not connect the engine multiple times to the same shared MATLAB session.

Version History
Introduced in R2015b

Use background Argument to Start Engine Asynchronously



matlab.engine.connect_matlab

As of Python Version 3.7, async is a keyword and cannot be used as an argument for
matlab.engine.start matlab. Use the background argument instead for all supported versions
of Python as listed in Versions of Python Compatible with MATLAB Products by Release.

See Also
matlab.engine.find matlab | matlab.engine.MatlabEngine

Topics
“Connect Python to Running MATLAB Session”
“Call MATLAB from Python”
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matlab.engine.find_matlab

Find shared MATLAB sessions to connect to MATLAB Engine for Python

Syntax

names = matlab.engine.find matlab()

Description

names = matlab.engine.find matlab() finds all shared MATLAB sessions on your local
machine and returns their names in a tuple. Any name in names can be the input argument to
matlab.engine.connect matlab. If there are no shared sessions running on your local machine,
matlab.engine.find matlab returns an empty tuple.

Examples

Find Shared MATLAB Sessions

Identify the shared MATLAB sessions running on your local machine and connect to one of them.
import matlab.engine

names = matlab.engine.find matlab()

names

("MATLAB 6830', 'MATLAB 7090')

There are two shared MATLAB sessions running, so matlab.engine.find matlab returns two
names in a tuple.

Connect to the first shared MATLAB session.

eng = matlab.engine.connect matlab('MATLAB 6830')

Version History
Introduced in R2015b

See Also
matlab.engine.connect matlab

Topics
“Connect Python to Running MATLAB Session”
“Call MATLAB from Python”
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matlab.engine.FutureResult class

Package: matlab.engine

Results of asynchronous call to MATLAB function stored in Python object

Description

The FutureResult class stores results of an asynchronous call to a MATLAB function in a Python
object.

Creation

The MATLAB Engine for Python creates a FutureResult object when a MATLAB function is called
asynchronously. There is no need to call matlab.engine.FutureResult () to create
FutureResult objects of your own.

Methods

Public Methods

cancel Cancel asynchronous call to MATLAB function from Python

cancelled Cancellation status of asynchronous call to MATLAB function from Python

done Completion status of asynchronous call to MATLAB function from Python

result Result of asynchronous call to MATLAB function from Python

Exceptions

SyntaxError Python exception, syntax error in function call

TypeError Python exception, data type of output argument
not supported

matlab.engine.CancelledError MATLAB engine cannot cancel function call

matlab.engine.InterruptedError Function call interrupted

matlab.engine.MatlabExecutionError Function call fails to execute

matlab.engine.RejectedExecutionError  Engine terminated

matlab.engine.TimeoutError Result cannot be returned within the timeout
period

Examples

Get Result of Asynchronous MATLAB Call from Python

Call the MATLAB sqrt function from Python. Set background to True to make the function call
asynchronously.

import matlab.engine
eng = matlab.engine.start matlab()
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future = eng.sqrt(4.0,background=True)
ret = future.result()
print(ret)

2.0

Version History
Introduced in R2014b

See Also
matlab.engine.MatlabEngine

Topics

“Call MATLAB Functions from Python”
“Call MATLAB Functions Asynchronously from Python”
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cancel

Class: matlab.engine.FutureResult
Package: matlab.engine

Cancel asynchronous call to MATLAB function from Python

Syntax

tf = FutureResult.cancel()

Description

tf = FutureResult.cancel() cancels a call to a MATLAB function called asynchronously from
Python. FutureResult.cancel returns True if it successfully cancels the function, and False if it
cannot cancel the function.

Output Arguments

tf — Cancellation status
True | False

Cancellation status, returned as either True or False. The status, tf, is True if
FutureResult.cancel successfully cancels the asynchronous function call, and is False
otherwise.

Examples

Cancel an Asynchronous Call

Start an endless loop in MATLAB with an asynchronous call to the eval function. Then, cancel it.

import matlab.engine

eng = matlab.engine.start matlab()

ret = eng.eval("while 1; end",nargout=0,background=True)
tf = ret.cancel()

print(tf)

True

See Also
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cancelled

Class: matlab.engine.FutureResult
Package: matlab.engine

Cancellation status of asynchronous call to MATLAB function from Python

Syntax

tf = FutureResult.cancelled()

Description

tf = FutureResult.cancelled() returns the cancellation status of a call to a MATLAB function
called asynchronously from Python. FutureResult.cancelled returns True if a previous call to
FutureResult.cancel succeeded, and False otherwise.

Output Arguments

tf — Cancellation status
True | False

Cancellation status of an asynchronous function call, returned as either True or False.

Examples

Check Cancellation Status of Asynchronous Call

Start an endless loop in MATLAB with an asynchronous call to the eval function. Cancel it and check
that the engine stopped the loop.

import matlab.engine

eng = matlab.engine.start matlab()

ret = eng.eval("while 1; end",nargout=0,background=True)
eval stop = ret.cancel()

tf = ret.cancelled()

print(tf)

True

See Also
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done

Class: matlab.engine.FutureResult
Package: matlab.engine

Completion status of asynchronous call to MATLAB function from Python

Syntax

tf = FutureResult.done()

Description

tf = FutureResult.done() returns the completion status of a MATLAB function called
asynchronously from Python. FutureResult.done returns True if the function has finished, and
False if it has not finished.

Output Arguments

tf — Completion status of asynchronous function call
True | False

Completion status of an asynchronous function call, returned as either True or False.

Examples

Check If Asynchronous Call Finished

Call the MATLAB sqrt function with background=True. Check the status of ret to learn if sqrt is
finished.

import matlab.engine

eng = matlab.engine.start matlab()
ret = eng.sqrt(4.0,background=True)
tf = ret.done()

print(tf)

True

When ret.done() returns True, then you can call ret. result() to return the square root.

See Also
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result

Class: matlab.engine.FutureResult
Package: matlab.engine

Result of asynchronous call to MATLAB function from Python

Syntax

ret = FutureResult.result(timeout=None)

Description

ret = FutureResult.result(timeout=None) returns the actual result of a call to a MATLAB
function called asynchronously from Python.

Input Arguments

timeout — Timeout value in seconds
None (default) | Python float

Timeout value in seconds, specified as Python data type float, to wait for result of the function call.
If timeout = None, the FutureResult. result function waits until the function call finishes, and
then returns the result.

Output Arguments

ret — Result of asynchronous function call
Python object

Result of an asynchronous function call, returned as a Python object, that is the actual output
argument of a call to a MATLAB function.

Examples

Get MATLAB Output Argument from Asynchronous Call

Call the MATLAB sqrt function from Python. Set background to True and get the square root from
the FutureResult object.

import matlab.engine

eng = matlab.engine.start matlab()
future = eng.sqrt(4.0,background=True)
ret = future.result()

print(ret)



result

2.0

See Also
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matlab.engine.MatlabEngine

Package: matlab.engine

Python object using MATLAB as computational engine within Python session

Description

The MatlabEngine class uses a MATLAB process as a computational engine for Python. You can call
MATLAB functions as methods of a MatlabEngine object because the functions are dynamically
invoked when you call them. You also can call functions and scripts that you define. You can send data
to, and retrieve data from, the MATLAB workspace associated with a MatlabEngine object.

Creation
The matlab.engine.start matlab method creates a MatlabEngine object each time it is called.

There is no need to call matlab.engine.MatlabEngine() to create MatlabEngine objects of your
own.

Attributes

Attribute Description

workspace Python dictionary containing references to
MATLAB variables. You can assign data to, and
get data from, a MATLAB variable through the
workspace. The name of each MATLAB variable
you create becomes a key in the workspace
dictionary. The keys in workspace must be valid
MATLAB identifiers (for example, you cannot use
numbers as keys).

Methods

Public Methods
The matlab: :engine: :MATLABEngine class provides these methods.

+ matlab.engine.start matlab — Start MATLAB

* matlab.engine.find matlab — Find shared MATLAB sessions to connect to MATLAB Engine
for Python

* matlab.engine.connect matlab — Connect to shared MATLAB session
Specialized Operators and Functions

You can call any MATLAB function as a method of a MatlabEngine object. The engine dynamically
invokes a MATLAB function when you call it. The syntax shows positional, keyword, and output
arguments of a function call.



matlab.engine.MatlabEngine

ret =
MatlabEngine.matlabfunc(*args,nargout=1,background=False,stdout=sys.stsdout,s
tderr=sys.stderr)

Replace matlabfunc with the name of any MATLAB function (such as isprime or sqrt). Replace
*args with input arguments for the MATLAB function you call. The keyword arguments specify:

* The number of output arguments the function returns

* Whether the engine calls the function asynchronously

*  Where the engine sends standard output and standard error coming from the function

Specify keyword arguments only when specifying values that are not the default values shown in the
syntax.

Input Arguments to MATLAB Function

Argument Description Python Type

*args Input arguments to MATLAB Any Python types that the
function, specified as positional |engine can convert to MATLAB
arguments types

Keyword Arguments to Engine

Argument Description Python Type
nargout Number of output arguments int
from MATLAB function Default: 1
background Flag to call MATLAB function bool
asynchronously Default: False

background is an alias for
async. However, as of Python
Version 3.7, async is a keyword
and cannot be used as an
argument. Use the background
argument instead of async for
all supported versions of

Python.
stdout Standard output StringI0.StringIO object
(Python 2.7)
10.StringIO0 object (Python
3.%)
Default: sys.stdout
stderr Standard error StringI0.StringIO object

(Python 2.7)

i0.StringIO object (Python
3.%)

Default: sys.stderr
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Output Arguments

Output Type Description Required Keyword
Arguments

Python variable One output argument from Default values
MATLAB function

tuple Multiple output arguments from |nargout=n (where n > 1)
MATLAB function

None No output argument from nargout=0
MATLAB function

FutureResult object A placeholder for output background=True
arguments from asynchronous
call to MATLAB function

Exceptions

Exception Description

MatlabExecutionError Function call fails to execute

RejectedExecutionError MATLAB engine terminated

SyntaxError Syntax error in a function call

TypeError Data type of an input or output argument not
supported

Examples

Call MATLAB Functions from Python

Call the MATLAB sqrt function from Python using the engine.

import matlab.engine

eng = matlab.engine.start matlab()
ret = eng.sqrt(4.0)

print(ret)

2.0

Put Array Into MATLAB Workspace

Create an array in Python and put it into the MATLAB workspace.

import matlab.engine
eng = matlab.engine.start matlab()
px = eng.linspace(0.0,6.28,1000)

px is a MATLAB array, but eng.linspace returned it to Python. To use it in MATLAB, put the array
into the MATLAB workspace.

eng.workspace['mx'] = px
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When you add an entry to the engine workspace dictionary, you create a MATLAB variable, as well.
The engine converts the data to a MATLAB data type.

Get Data from MATLAB Workspace

Get pi from the MATLAB workspace and copy it to a Python variable.

import matlab.engine

eng = matlab.engine.start matlab()
eng.eval('a = pi;',nargout=0)

mpi = eng.workspace['a']
print(mpi)

3.14159265359

Version History
Introduced in R2014b

See Also
matlab.engine.start matlab | matlab.engine.connect matlab |
matlab.engine.find matlab | matlab.engine.FutureResult

Topics

“Call MATLAB Functions from Python”

“Call MATLAB Functions Asynchronously from Python”
“Redirect Standard Output and Error to Python”

“Call MATLAB from Python”

1-247



1 AP| Reference

1-248

matlab.engine.start_matlab

Start MATLAB Engine for Python

Syntax
eng = matlab.engine.start matlab()
eng = matlab.engine.start matlab(option)
eng = matlab.engine.start matlab(background)
eng = matlab.engine.start matlab(async)
(

)

eng = matlab.engine.start matlab

Description

eng = matlab.engine.start matlab() starts a new MATLAB process, and returns Python
variable eng, which is a MatlabEngine object for communicating with the MATLAB process.

If MATLAB cannot be started, the engine raises an EngineError exception.
eng = matlab.engine.start matlab(option) uses startup options specified by option.

For example, call matlab.engine.start matlab('-desktop') to start the MATLAB desktop
from Python.

eng = matlab.engine.start matlab(background) starts MATLAB asynchronously if
background is True.

eng = matlab.engine.start matlab(async) starts MATLAB asynchronously if async is True.
Not recommended. Use the background argument instead. Do not use for Python Version 3.7 or
later. For more information, see “Compatibility Considerations” on page 1-250.

eng = matlab.engine.start matlab( ) can include any of the input arguments in previous
syntaxes.

Examples

Start MATLAB Engine from Python

Start an engine and a new MATLAB process from the Python command line.

import matlab.engine
eng = matlab.engine.start matlab()

Start Multiple Engines

Start a different MATLAB process from each engine.
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import matlab.engine
engl = matlab.engine.start matlab()
eng2 = matlab.engine.start matlab()

Start MATLAB Desktop with Engine

Start an engine with the MATLAB desktop.

import matlab.engine
eng = matlab.engine.start matlab("-desktop")

You also can start the desktop after you start the engine.

import matlab.engine
eng = matlab.engine.start matlab()
eng.desktop(nargout=0)

Note You can call MATLAB functions from both the desktop and Python.

Start Engine Asynchronously

Start the engine with background=True. While MATLAB starts, you can enter commands at the
Python command line.

import matlab.engine

future = matlab.engine.start _matlab(background=True)
eng = future.result()

eng.sqrt(4.)

2.0

Input Arguments

option — Startup options for MATLAB process
'-nodesktop' (default) | string

Startup options for the MATLAB process, specified as a string. You can specify multiple startup
options. The engine supports all MATLAB startup options, except for the options listed in
“Limitations” on page 1-250. For a list of options, see the platform-specific command matlab
(Windows), matlab (mac0S), ormatlab (Linux).

To start MATLAB with the desktop, use the ' -desktop' option.

Example: matlab.engine.start matlab('-desktop -r "format short"') starts the desktop
from Python. The engine passes '-r "format short"' to MATLAB.

background — Start MATLAB synchronously or asynchronously
False (default) | logical

Start MATLAB synchronously or asynchronously, specified as a logical keyword argument.
background is an alias for async.
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Example: matlab.engine.start matlab(background=True)

async — Start MATLAB synchronously or asynchronously
False (default) | logical

Start MATLAB synchronously or asynchronously, specified as a logical