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Check Bug Reports for Issues and Fixes

Software is inherently complex and is not free of errors. The output of a code generator might contain
bugs, some of which are not detected by a compiler. MathWorks reports critical known bugs brought
to its attention on its Bug Report system at www.mathworks.com/support/bugreports/. In the search
bar, type the phrase "Incorrect Code Generation" to obtain a report of known bugs that produce code
that might compile and execute, but still produce wrong answers. To save a search, click Save
Search.

The bug reports are an integral part of the documentation for each release. Examine periodically all
bug reports for a release, as such reports may identify inconsistencies between the actual behavior of
a release you are using and the behavior described in this documentation.

In addition to reviewing bug reports, you should implement a verification and validation strategy to
identify potential bugs in your design, code, and tools.


https://www.mathworks.com/support/bugreports/
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activateConfigSet

Activate configuration set of model

Syntax

cgv0Obj.activateConfigSet (configSetName)

Description

cgv0Obj.activateConfigSet(configSetName) specifies the active configuration set for the
model, only while the model is executed by cgv0Obj. cgv0Obj is a handle to a cgv.CGV object.
configSetName is the name of a configuration set object, Simulink.ConfigSet, which already
exists in the model. The original configuration set for the model is restored after execution of the
cgv.CGVY object.

See Also
Topics

“Activate a Configuration Set”
“Programmatic Code Generation Verification”
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addAdditionalHeaderFile

Add header file to array of header files for code replacement table entry

Syntax

addAdditionalHeaderFile(hEntry,headerFile)

Description

addAdditionalHeaderFile(hEntry,headerFile)adds a specified additional header file to the
array of additional header files for a code replacement table entry.

This function adds -I to the compile line in the generated makefile.

Examples

Specify Additional Header and Source Files

This example shows how to use the addAdditionalHeaderFile function with
addAdditionalIncludePath, addAdditionalSourceFile, and addAdditionalSourcePath to
specify additional header and source files fully for a code replacement table entry.

% Path to external header and source files
libdir = fullfile('$(MATLAB ROOT)',"'..", '..", 'lib");

op_entry = RTW.TflCOperationEntry;

addAdditionalHeaderFile(op _entry, 'all additions.h');
addAdditionalIncludePath(op entry, fullfile(libdir, 'include'));

addAdditionalSourceFile(op entry, 'all additions.c');
addAdditionalSourcePath(op entry, fullfile(libdir, 'src'));

Input Arguments

hEntry — Handle to a code replacement table entry
handle

hEntry is a handle to a code replacement table entry previously returned by instantiating a code
replacement table entry class, such as hEntry = RTW.TflCFunctionEntry or hEntry =
RTW.TflCOperationEntry.

Example: op_entry

headerFile — Name of additional header file
character vector | string scalar

headerFile is a character vector or string scalar that specifies an additional header file.
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Example: 'all additions.h'

Version History
Introduced in R2007b

See Also
addAdditionalIncludePath | addAdditionalSourceFile | addAdditionalSourcePath

Topics
“Define Code Replacement Library Optimizations”
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addAdditionalincludePath

Add include path to array of include paths for code replacement table entry

Syntax

addAdditionalIncludePath(hEntry,path)

Description

addAdditionalIncludePath(hEntry, path)adds a specified additional include path to the array
of additional include paths for a code replacement table entry.

This function adds -I to the compile line in the generated makefile.

Examples

Specify Path to Additional Header and Source Files

This example shows how to use the addAdditionalIncludePath function with
addAdditionalHeaderFile, addAdditionalSourceFile, and addAdditionalSourcePath to
specify the path to additional header and source files fully for a code replacement table entry.

% Path to external header and source files
libdir = fullfile('$(MATLAB ROOT)"',"'..", '..", 'lib");

op_entry = RTW.TflCOperationEntry;
custom code defining entry

addAdditionalHeaderFile(op _entry, 'all additions.h');
addAdditionalIncludePath(op _entry, fullfile(libdir, 'include'));

addAdditionalSourceFile(op _entry, 'all additions.c');
addAdditionalSourcePath(op entry, fullfile(libdir, 'src'));

Input Arguments

hEntry — Handle to a code replacement table entry
handle

The hEntry is a handle to a code replacement table entry previously returned by instantiating a code
replacement table entry class, such as hEntry = RTW.TflLCFunctionEntry or hEntry =
RTW.TflCOperationEntry.

Example: op_entry

path — Path to an additional header file
character vector | string scalar
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The path is a character vector or string scalar that specifies the full path to an additional header file.
The character vector or string scalar can include tokens (for example, $myfolder$, where

myfolder is a variable defined as a character vector, cell array of character vectors, or string array
in the MATLAB® workspace).

Example: fullfile(libdir, "include"')

Version History
Introduced in R2007b

See Also
addAdditionalHeaderFile | addAdditionalSourceFile | addAdditionalSourcePath

Topics
“Define Code Replacement Library Optimizations”
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addAdditionalLinkObj

Add link object to array of link objects for code replacement table entry

Syntax

addAdditionalLinkObj (hEntry, 1inkObj)

Description

addAdditionallLinkObj (hEntry, linkObj) adds a specified additional link object to the array of
additional link objects for a code replacement table entry.

Examples

Specify an Additional Link Object

This example shows how to use the addAdditionallLinkObj function with
addAdditionalLinkObjPath to specify an additional link object file fully for a code replacement
table entry.

% Path to external object files
libdir = fullfile('$(MATLAB ROOT)"',"'..", '..", 'lib');

op_entry = RTW.TflCOperationEntry;
addAdditionalLinkObj(op_entry, 'addition.o');
addAdditionalLinkObjPath(op entry, fullfile(libdir, 'bin'));

Input Arguments

hEntry — Handle to a code replacement table entry
handle

The hEntry is a handle to a code replacement table entry previously returned by instantiating a code
replacement table entry class, such as hEntry = RTW.TflLCFunctionEntry or hEntry =
RTW.TflCOperationEntry.

Example: op_entry

1inkObj — Name of an additional link object
character vector | string scalar

The 1inkO0bj is a character vector or string scalar that specifies an additional link object.

Example: 'addition.o'

Version History
Introduced in R2007b
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See Also
addAdditionalLinkObjPath

Topics
“Define Code Replacement Library Optimizations”
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addAdditionalLinkObjPath

Add link object path to array of link object paths for code replacement table entry

Syntax

addAdditionalLinkObjPath(hEntry, path)

Description

addAdditionalLinkObjPath(hEntry,path) adds a specified additional link object path to the
array of additional link object paths for a code replacement table entry.

Examples

Specify Path to Additional Link Object

This example shows how to use the addAdditionallLinkObjPath function with
addAdditionallLinkObj to specify the path to an additional link object file fully for a code
replacement table entry.

% Path to external object files
libdir = fullfile('$(MATLAB ROOT)"',"'..", '..", 'lib");

op_entry = RTW.TflCOperationEntry;

addAdditionalLinkObj(op_entry, ‘'addition.o');
addAdditionalLinkObjPath(op entry, fullfile(libdir, 'bin'));

Input Arguments

hEntry — Handle to a code replacement table entry
handle

The hEntry is a handle to a code replacement table entry previously returned by instantiating a code
replacement entry class, such as hEntry = RTW.TflCFunctionEntry or hEntry =
RTW.TflCOperationEntry.

Example: op entry

path — Path to an additional link object
character vector | string scalar

The path is a character vector or string scalar that specifies the full path to an additional link object.
The character vector or string scalar can include tokens (for example, $myfolder$, where

myfolder is a variable defined as a character vector, cell array of character vectors, or string array
in the MATLAB workspace).

Example: op entry
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Version History
Introduced in R2008a

See Also
addAdditionallLinkObj

Topics
“Define Code Replacement Library Optimizations”
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addAdditionalSourceFile

Add source file to array of source files for code replacement table entry

Syntax

addAdditionalSourceFile(hEntry,sourceFile)

Description

addAdditionalSourceFile(hEntry, sourceFile) adds a specified additional source file to the
array of additional source files for a code replacement table entry.

This function adds -I to the compile line in the generated makefile.

Examples

Specify Additional Header and Source Files

This example shows how to use the addAdditionalSourceFile function with
addAdditionalHeaderFile, addAdditionalIncludePath, and addAdditionalSourcePath to
specify additional header and source files fully for a code replacement table entry.

% Path to external header and source files
libdir = fullfile('$(MATLAB ROOT)"',"'..", '..", 'lib");

op_entry = RTW.TflCOperationEntry;

addAdditionalHeaderFile(op _entry, 'all additions.h');
addAdditionalIncludePath(op entry, fullfile(libdir, 'include'));

addAdditionalSourceFile(op _entry, 'all additions.c');
addAdditionalSourcePath(op entry, fullfile(libdir, 'src'));

Input Arguments

hEntry — Handle to a code replacement table entry
handle

The hEntry is a handle to a code replacement table entry previously returned by instantiating a code
replacement table entry class, such as hEntry = RTW.TflCFunctionEntry or hEntry =
RTW.TflCOperationEntry.

Example: op_entry

sourceFile — Name of an additional source file
character vector | string scalar

The sourceFile is a character vector or string scalar specifying an additional source file.
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Example: 'all additions.c'

Version History
Introduced in R2007b

See Also
addAdditionalHeaderFile | addAdditionalIncludePath | addAdditionalSourcePath

Topics
“Define Code Replacement Library Optimizations”
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addAdditionalSourcePath

Add source path to array of source paths for code replacement table entry

Syntax
addAdditionalSourcePath(hEntry,path)

Description

addAdditionalSourcePath(hEntry, path) adds a specified additional source file path to the
array of additional source file paths for a code replacement table.

This function adds -I to the compile line in the generated makefile.

Examples

Specify Path to Additional Header and Source Files

This example shows how to use the addAdditionalSourcePath function with
addAdditionalHeaderFile, addAdditionalIncludePath, and addAdditionalSourceFile to
specify path to additional header and source files fully for a code replacement table entry.

% Path to external header and source files
libdir = fullfile('$(MATLAB ROOT)"',"'..", '..", 'lib");

op_entry = RTW.TflCOperationEntry;

addAdditionalHeaderFile(op _entry, 'all additions.h');
addAdditionalIncludePath(op _entry, fullfile(libdir, 'include'));

addAdditionalSourceFile(op _entry, 'all additions.c');
addAdditionalSourcePath(op_entry, fullfile(libdir, 'src'));

Input Arguments

hEntry — Handle to a code replacement table entry
handle

The hEntry is a handle to a code replacement table entry previously returned by instantiating a code
replacement table entry class, such as hEntry = RTW.TflCFunctionEntry or hEntry =
RTW.TflCOperationEntry.

Example: op_entry

path — Path to an additional source file
character vector | string scalar

The path is a character vector or string scalar specifying the full path to an additional source file.
The character vector or string scalar can include tokens (for example, $myfolder$, where
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myfolder is a variable defined as a character vector, cell array of character vectors, or string array
in the MATLAB workspace).

Example: fullfile(libdir, 'src')

Version History
Introduced in R2007b

See Also
addAdditionalHeaderFile | addAdditionalIncludePath | addAdditionalSourceFile

Topics
“Define Code Replacement Library Optimizations”
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addAlgorithmProperty

Add algorithm properties for code replacement table entry

Syntax

addAlgorithmProperty(hEntry,Name, Value)

Description

addAlgorithmProperty(hEntry,Name,Value) adds algorithm property settings to the
conceptual representation of a code replacement table entry. For example, use this function to adjust
the algorithms applied by lookup table functions.

Examples
Configure Algorithm Properties for lookup1D Function

This example shows how to use the addAlgorithmProperty function to configure the code
generator to apply these methods when replacing code for the Lookup1D function:

* Clip extrapolation

* Linear interpolation

* Binary or linear index search

hLib = RTW.TflTable;

hEnt = RTW.TflCFunctionEntry;
hEnt.setTflCFunctionEntryParameters( ...

'Key', 'lookuplD',
'Priority’', 100,
'ImplementationName', 'my LookuplD Repl',
'ImplementationHeaderFile', 'my LookuplD.h',
'ImplementationSourceFile', 'my LookuplD.c',

'GenCallback', 'RTW.copyFileToBuildDir');

arg = hEnt.getTflArgFromString('yl', 'double');
arg.I0Type = 'RTW IO OUTPUT';
hEnt.addConceptualArg(arg);

arg = hEnt.getTflArgFromString('ul', 'double');
hEnt.addConceptualArg(arg);

arg = RTW.TflArgMatrix('u2', 'RTW IO INPUT', 'double');
arg.DimRange = [0 0; Inf Inf];
hEnt.addConceptualArg(arg);

arg = RTW.TflArgMatrix('u3', 'RTW IO INPUT', 'double');
arg.DimRange = [0 0; Inf Inf];
hEnt.addConceptualArg(arg);

hEnt.addAlgorithmProperty('ExtrapMethod', 'Clip');

hEnt.addAlgorithmProperty('InterpMethod', 'Linear point-slope');
hEnt.addAlgorithmProperty('IndexSearchMethod', 'Linear search')
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Input Arguments

hEntry — Code replacement table entry
object

Code replacement table entry, previously returned by calling the function RTW. TfLCFunctionEntry
or RTW.TflCOperationEntry.

Name-Value Pair Arguments

Specify optional pairs of arguments as Namel=Valuel, .. .,NameN=ValueN, where Name is the
argument name and Value is the corresponding value. Name-value arguments must appear after
other arguments, but the order of the pairs does not matter.

Before R2021a, use commas to separate each name and value, and enclose Name in quotes.
Example: 'Name', 'y1'

ExtrapMethod — Specify the method to use to extrapolate values
'Linear' (default) | 'Clip'

The ExtrapMethod value specifies which method to use to extrapolate values for inputs that fall
outside the range of a breakpoint data set.

Example: 'ExtrapMethod', 'Clip'

IndexSearchMethod — Specify the method of calculating table indices
'Binary search' (default) | 'Linear search' | 'Evenly spaced points'

The IndexSearchMethod value specifies the method of calculating table indices. For evenly spaced
breakpoint sets, you achieve optimal speed by selecting Evenly spaced points to calculate table
indices. For unevenly spaced breakpoint sets, use Linear searchorBinary search.

Example: 'IndexSearchMethod', 'Evenly spaced points'

InterpMethod — Specify the method of interpolation between breakpoint values
'Linear point-slope' (default) | 'Linear Lagrange' | 'Flat' | 'Nearest'

The InterpMethod value specifies the method of interpolation between breakpoint values.

Example: 'InterpMethod', 'Linear point-slope'’

RemoveProtectionInput — Specify whether or not to include code that checks for out-of-
range input values
'off' (default) | 'on'

The RemoveProtectionInput value specifies whether or not to include code that checks for out-of-
range input values. If your input values are not out of range, you can set the
RemoveProtectionInput to off.

Example: 'RemoveProtectionInput', 'off!'

RndMeth — Specify the rounding mode for fixed-point operations
'‘Simplest’ (default) | 'Ceiling' | 'Convergent' | 'Floor' | 'Nearest' | 'Round' | 'Zero'

The RndMeth value specifies the rounding mode for fixed-point lookup table calculations.

Example: 'RndMeth', 'Zero'



addAlgorithmProperty

SaturateOnIntegerOverflow — Specify whether to use data to saturate on integer
overflow
'off' (default) | 'on'

The SaturateOnIntegerOverflow value specifies the method of overflow action. If you set the
value to of f, overflows wrap to the appropriate value that is represented by the data type.
Otherwise, overflows saturate to either the minimum or maximum value that the data type can
represent.

Example: 'SaturateOnIntegerOverflow', 'on

SupportTunableTableSize — Specify whether or not to enable tunable table size in the
generated code
'off' (default) | 'on'

If you want to enable tunable table size in the generated code, set the SupportTunableTableSize
value to on.
Example: 'SupportTunableTableSize', 'on'

UselLastTableValue — Specify indexing convention
'off' (default) | 'on'

The UseLastTableValue value specifies the indexing convention to use to address the last element
of a breakpoint set and its corresponding table value.
Example: 'UseLastTableValue', 'on'

UseRowMajorAlgorithm — Specify whether or not to use row-major algorithm
'off' (default) | 'on'

Set the UseRowMajorAlgorithm value to on to enable using row-major algorithms. Set the value to
off to use column-major algorithms.

Example: 'UseRowMajorAlgorithm', 'on'

BPPower2Spacing — Specify whether or not to replace blocks whose breakpoints are power
of 2 spaced integer values
'off' (default) | 'on'

Set the BPPower2Spacing value to on if you want to replace blocks whose breakpoints are the
power of 2 spaced values by the user-defined function specified in the code replacement library. Set
the value to off if you want to replace blocks whose breakpoints are not the power of 2 spaced
values by the user-defined function specified in the code replacement library.

Version History
Introduced in R2014b

See Also
getTflArgFromString
Topics

“Lookup Table Function Code Replacement”
“Code You Can Replace from MATLAB Code”
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“Code You Can Replace From Simulink Models”
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addBaseline

Add baseline file for comparison

Syntax

cgvObj.addBaseline(inputName,baselineFile)
cgvObj.addBaseline(inputName,baselineFile,toleranceFile)

Description

cgv0bj .addBaseline(inputName,baselineFile) associates a baseline data file to an
inputName in cgvObj. cgv0Obj is a handle to a cgv.CGV object. If a baseline file is present, when
you call cgv.CGV. run, cgv0Obj automatically compares baseline data to the result data of the
current execution of cgvObj.

cgvObj.addBaseline(inputName,baselineFile,toleranceFile) includes an optional
tolerance file to apply when comparing the baseline data to the result data of the current execution of
cgvobj.

Input Arguments

inputName

A unique numeric or character identifier assigned to the input data associated with baselineFile
baselineFile

A MAT-file containing baseline data

toleranceFile

File containing the tolerance specification, which is created using createToleranceFile

Examples

A typical workflow for defining baseline data in a cgv.CGV object and then comparing the baseline
data to the execution data is as follows:
1 Create a cgv.CGV object for a model.

Add input data to the cgv.CGV object by calling addInputData.

3 Add the baseline file to the cgv.CGV object by calling addBaseline. which associates the
inputName for input data in the cgv.CGV object with input data stored in the cgv.CGV object as
the baseline data.

4 Run the cgv.CGV object by calling run, which automatically compares the baseline data to the
result data in this execution.

5 Call getStatus to determine the results of the comparison.
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See Also
addInputData | run | createToleranceFile | getStatus

Topics
“Verify Numerical Equivalence with CGV”

1-20



addHeaderReportFcn

addHeaderReportFcn

Add callback function to execute before executing input data in object

Syntax

cgvO0bj .addHeaderReportFcn(CallbackFcn)

Description

cgvObj .addHeaderReportFcn(CallbackFcn) adds a callback function to cgv0Obj. cgvObj is a
handle to a cgv.CGV object. run calls Cal lbackFcn before executing input data included in
cgvO0bj. The callback function signature is:

CallbackFcn(cgv0bj)

Examples

The callback function, HeaderReportFcn, is added to cgv.CGV object, cgv0Obj
cgvObj .addHeaderReportFcn(@HeaderReportFcn);

where HeaderReportFcn is defined as:

function HeaderReportFcn(cgvObj)

end

See Also

run

Topics
“Customize Model Behavior with Callbacks”
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addPostExecFcn

Add callback function to execute after each input data file is executes

Syntax

cgvObj.addPostExecFcn(CallbackFcn)

Description

cgv0bj .addPostExecFcn(CallbackFcn) adds a callback function to cgv0bj. cgv0bj is a handle
to a cgv.CGV object. run calls CallbackFcn after each input data file is executed for the model. The
callback function signature is:

CallbackFcn(cgvObj, inputIndex)

inputIndex is a unique numerical identifier associated with input data in the cgv0bj.

Examples

The callback function, PostExecutionFcn, is added to cgv.CGV object, cgv0Obj
cgvObj.addPostExecFcn(@PostExecutionFcn);

where PostExecutionFcn is defined as:

function PostExecutionFcn(cgvObj, inputIndex)

end

See Also

run

Topics
“Customize Model Behavior with Callbacks”
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addPostExecReportFcn

Add callback function to execute after each input data file executes

Syntax

cgvObj .addPostExecReportFcn(CallbackFcn)

Description

cgvObj .addPostExecReportFcn(CallbackFcn) adds a callback function to cgvObj. cgv0bj is a
handle to a cgv.CGV object. run calls Cal lbackFcn after each input data file is executed for the
model. The callback function signature is:

CallbackFcn(cgvObj, inputIndex)

inputIndex is a unique numeric identifier associated with input data in the cgvO0bj.

Examples

The callback function, PostExecutionReportFcn, is added to cgv.CGV object, cgv0Obj
cgvObj.addPostExecReportFcn(@PostExecutionReportFcn);

where PostExecutionReportFcn is defined as:

function PostExecutionReportFcn(cgvObj, inputIndex)
end

See Also

run

Topics
“Customize Model Behavior with Callbacks”
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addPreExecFcn

Add callback function to execute before each input data file executes

Syntax

cgvObj .addPreExecFcn(CallbackFcn)

Description

cgvObj .addPreExecFcn(CallbackFcn) adds a callback function to cgvObj. cgv0Obj is a handle
to a cgv.CGV object. run calls CallbackFcn before executing each input data file in cgvObj. The
callback function signature is:

CallbackFcn(cgvObj, inputIndex)

inputIndex is a unique numeric identifier associated with input data in cgv0bj.

Examples

The callback function, PreExecutionFcn, is added to cgv.CGV object, cgv0Obj
cgvObj.addPreExecFcn(@PreExecutionFcn);

where PreExecutionFcn is defined as:

function PreExecutionFcn(cgvObj, inputIndex)

end

See Also

run

Topics
“Customize Model Behavior with Callbacks”
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addPreExecReportFcn

Add callback function to execute before each input data file executes

Syntax

cgvObj .addPreExecReportFcn(CallbackFcn)

Description

cgvObj.addPreExecReportFcn(CallbackFcn) adds a callback function to cgvObj. cgv0bj is a
handle to a cgv.CGV object. run calls Cal lbackFcn before executing each input data file in cgv0bj.
The callback function signature is:

CallbackFcn(cgvObj, inputIndex)

inputIndex is a unique numerical identifier associated with input data in cgvObj.

Examples

The callback function, PreExecutionReportFcn, is added to cgv.CGV object, cgv0Obj
cgvObj.addPreExecReportFcn(@PreExecutionReportFcn);

where PreExecutionReportFcn is defined as:

function PreExecutionReportFcn(cgvObj, inputIndex)
end

See Also

run

Topics
“Customize Model Behavior with Callbacks”
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addTrailerReportFcn

Add callback function to execute after the input data executes

Syntax

cgvObj.addTrailerReportFcn(CallbackFcn)

Description

cgvObj.addTrailerReportFcn(CallbackFcn) adds a callback function to cgvObj. cgv0bj is a
handle to a cgv.CGV object. run executes the input data files in cgv0bj and then calls
CallbackFcn. The callback function signature is:

CallbackFcn(cgv0bj)

Examples

The callback function, TrailerReportFcn, is added to cgv.CGV object, cgv0bj
cgvObj.addTrailerReportFcn(@TrailerReportFcn);

where TrailerReportFcn is defined as:

function TrailerReportFcn(cgvObj)

end

See Also

run

Topics
“Customize Model Behavior with Callbacks”
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addCheck

Package: rtw.codegenObjectives

Add check to code generation objective

Syntax

addCheck(objective, checkID)

Description

addCheck(objective, checkID) adds the specified check to the specified objective in the Code
Generation Advisor. When you select the objective, the Code Generation Advisor includes the check,
unless another objective with a higher priority excludes the check.

Examples

Create a Custom Code Generation Objective

Create a custom objective named Reduced RAM Example that runs checks and verifies parameter
values to confirm that the model is configured to reduce the RAM used by the generated code.

Create a file sl _customization.m to contain a callback function that creates the custom objective.

function sl customization(cm)
%SL_CUSTOMIZATION objective customization callback

objCustomizer = cm.ObjectiveCustomizer;
index = objCustomizer.addCallbackObjFcn(@addObjectives);
objCustomizer.callbackFcn{index}();

end

Create and configure the objective in the addObjectives function. Set the name of the objective
and add checks and parameters to verify. Then register the objective in the Code Generation Advisor.

function addObjectives

% Create the custom objective
obj = rtw.codegenObjectives.Objective('ex ram 1');
setObjectiveName(obj, 'Reduce RAM Example');

% Add parameters to the objective
addParam(obj, 'InlineParams', 'on');
addParam(obj, 'BooleanDataType', 'on');
addParam(obj, 'OptimizeBlockIOStorage', 'on');
addParam(obj, 'EnhancedBackFolding', 'on');
addParam(obj, 'BooleansAsBitfields', 'on');

Add additional checks to the objective

The Code Generation Advisor automatically includes 'Check model
configuration settings against code generation objectives' in every
objective.

addCheck(obj, 'mathworks.codegen.CodeInstrumentation');

addCheck(obj, 'mathworks.codegen.UseRowMajorAlgorithm');

d® o° o o°
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%Register the objective
register(obj);

end

Input Arguments

objective — Code generation objective
rtw.codegenObjectives.0bjective object

Code generation objective, specified as a rtw.codegenObjectives.0Objective object.

checkID — Identifier of check
character vector | string scalar

Identifier of check that you want to add, specified as a character vector or string scalar.

Example: 'mathworks.codegen.CodeInstrumentation’

Version History
Introduced in R2009a

See Also
Simulink.ModelAdvisor
Topics

“Create Custom Code Generation Objectives”
Simulink.ModelAdvisor
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addComplexTypeAlignment

Specify alignment boundary of a complex type

Syntax

addComplexTypeAlignment (hDataAlign, baseType,alignment)

Description

addComplexTypeAlignment (hDataAlign,baseType,alignment) specifies the alignment
boundary of real and complex data members of a complex type.

The starting memory address of the real and imaginary part of complex variables produced by the
code generator with the specified type are a multiple of the specified alignment boundary. The code
generator replaces operations in generated code when both of these conditions are true:

* A code replacement table entry has a complex argument with a data alignment requirement that is
less than or equal to the alignment boundary value

* The entry satisfies all other code replacement match criteria.

To use this function, your code replacement library registration file must include additional compiler
data alignment information, such as alignment syntax.

Examples

Specify Alignment Boundary for Complex Types

This example shows how to specify a 16-byte alignment boundary for complex int8 types by adding
the addComplexTypeAlignment line to your code replacement library registration file.

function rtwTargetInfo(cm)
% rtwTargetInfo function to register a code replacement library (CRL)
% for use with code generation

% Register the CRL defined in local function locCrlRegFcn
cm.registerTargetInfo(@locCrlRegFcn);

end % End of RTWTARGETINFO

% Local function to define a CRL containing crl table mmul 4x4 single align
function thisCrl = locCrlRegFcn

% create an alignment specification object, assume gcc

as = RTW.AlignmentSpecification;

as.AlignmentType = {'DATA ALIGNMENT LOCAL VAR', ...
'DATA_ALIGNMENT GLOBAL VAR', ...
'DATA_ALIGNMENT STRUCT FIELD'};

as.AlignmentSyntaxTemplate = ' attribute ((aligned(%n)))";

as.SupportedLanguages={'c', 'c++'};

% add the alignment specification object
da = RTW.DataAlignment;
da.addAlignmentSpecification(as);
da.addComplexTypeAlignment('int8', 16);

% add the data alignment object to target characteristics

tc = RTW.TargetCharacteristics;
tc.DataAlignment = da;
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% Instantiate a CRL registry entry
thisCrl = RTW.TflRegistry;

% Define the CRL properties

thisCrl.Name = 'Data Alignment Example';

thisCrl.Description = 'Example of replacement with data alignment';

thisCrl.TableList = {'crl table mmul 4x4 single align'};
thisCrl.TargetCharacteristics = tc;

end % End of LOCCRLREGFCN

Input Arguments

hDataAlign — Handle to a data alignment object
handle

The hDataAlign is a handle to a data alignment object, previously returned by hDataAlign =
RTW.DataAlignment.

Example: da

baseType — Specifies a built-in data type
character vector | string scalar

The baseType is a character vector or string scalar that specifies a built-in data type such as int8 or
long.

Example: 'int8'

alignment — Specifies the alignment boundary
positive integer

The alignment is a positive integer that is a power of 2. This value specifies the alignment boundary.

Example: 16

Version History
Introduced in R2014a

See Also

Topics

“Data Alignment for Code Replacement”

“Define Code Replacement Library Optimizations”
“Code You Can Replace from MATLAB Code”
“Code You Can Replace From Simulink Models”
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addConceptualArg

Add conceptual argument to array of conceptual arguments for code replacement table entry

Syntax

addConceptualArg(hEntry,arg)

Description

addConceptualArg(hEntry,arg) adds a specified conceptual argument to the array of conceptual
arguments for a code replacement table entry.

Examples

Add Conceptual Arguments for Ports

This example shows how the addConceptualArg function adds conceptual arguments for the output
operand and the two input operands for an addition operation.

hLib = RTW.TflTable;

% Create entry for addition of built-in uint8 data type
op_entry = RTW.TflCOperationEntry;
op_entry.setTflCOperationEntryParameters(

'Key', '"RTW_OP_ADD',

'"Priority"', 90, ...

'SaturationMode’, '"RTW_SATURATE_ON_OVERFLOW',
'RoundingModes"', {'RTW_ROUND UNSPECIFIED'},
'"ImplementationName’, 'u8 add u8 u8',
'"ImplementationHeaderFile', 'u8 add u8 u8.h',
"ImplementationSourceFile', 'u8 add u8 u8.c' );

arg = hLib.getTflArgFromString('yl', 'uint8');
arg.I0Type = 'RTW IO OUTPUT';
op_entry.addConceptualArg(arg);

arg = hLib.getTflArgFromString('ul', 'uint8');
op_entry.addConceptualArg(arg);

arg = hLib.getTflArgFromString('u2', 'uint8');
op_entry.addConceptualArg(arg);

op_entry.copyConceptualArgsToImplementation();

addEntry(hLib, op_entry);

Input Arguments

hEntry — Handle to a code replacement table entry
handle
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The hEntry is a handle to a code replacement table entry previously returned by instantiating a code
replacement entry class, such as hEntry = RTW.TflCFunctionEntry or hEntry =
RTW.TflCOperationEntry.

Example: op entry

arg — Argument added to the array of conceptual arguments
character vector | string scalar

The arg is the argument, such as returned by arg = getTflArgFromString(name, datatype),
added to the array of conceptual arguments for the code replacement table entry.

Example: 'hLib.getTflArgFromString('yl', 'uint8')"

Version History
Introduced in R2007b

See Also
getTflArgFromString

Topics

“Define Code Replacement Library Optimizations”
“Code You Can Replace from MATLAB Code”
“Code You Can Replace From Simulink Models”
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addDWorkArg

Add DWork argument for semaphore entry in code replacement table

Syntax

addDWorkArg(hEntry,arg)

Description

addDWorkArg(hEntry,arg) adds a specified DWork argument to the arguments for a semaphore
entry in a code replacement table.

Examples

Add a DWork Argument

This example shows how to use the addDWorkArg function to add a DWork argument named d1 to
the arguments for a semaphore entry in a code replacement table.

hLib = RTW.TflTable;

% specify semaphore init function.
hEnt = RTW.TflCSemaphoreEntry;

hEnt.setTflCSemaphoreEntryParameters(

'Key', 'RTW_SEM INIT',
'"Priority’', 30,
'ImplementationName’, 'mySemCreate’,
'"ImplementationHeaderFile', ‘'mySem.h',
'"ImplementationSourceFile', 'mySem.c',

'"ImplementationHeaderPath', LibPath,
'ImplementationSourcePath', LibPath, ...
'GenCallback’, 'RTW. copyFileToBuildDir',
'SideEffects', true);

% specify conceptual operands and result

arg = hLib.getTflArgFromString('yl', ‘'void');
arg.I0Type = 'RTW IO OUTPUT';
hEnt.addConceptualArg(arg);

arg = hLib.getTflArgFromString('ul', ‘'void');
hEnt.addConceptualArg(arg);

% specify replacement function signature
arg=hLib.getTflArgFromString('yl"', 'void');
hEnt.Implementation.setReturn(arg);
arg.I0Type = 'RTW IO OUTPUT';

% DWork Arg

arg = hLib.getTflDWorkFromString('dl', 'void*"');
hEnt.addDWorkArg(arg) ;
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addEntry(hLib, hEnt);

Input Arguments

hEntry — Handle to a code replacement table entry
handle

The hEntry is a handle to a code replacement table entry previously returned by instantiating a code
replacement semaphore table entry class, using hEntry = RTW.TflCSemaphoreEntry.
Example: sem entry

arg — Argument added to the arguments for the table entry
character vector | string scalar

Argument, such as returned by arg = getTflDWorkFromString(name, datatype), added to the
arguments for the code replacement table entry.

Example: 'hLib.getTflDWorkFromString('dl', 'void*"')"

Version History
Introduced in R2011b

See Also
getTflDWorkFromString

Topics

“Define Code Replacement Library Optimizations”
“Code You Can Replace from MATLAB Code”
“Code You Can Replace From Simulink Models”
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addConfigSet

Add configuration set

Syntax

cgv0Obj.addConfigSet
cgv0Obj.addConfigSet
cgv0Obj.addConfigSet
cgv0Obj.addConfigSet

configSet)

"configSetName')

'file', 'configSetFileName')

'file', 'configSetFileName', 'variable', 'configSetName')

—_—~ e~~~

Description

cgv0bj .addConfigSet(configSet) is an optional method that adds the configuration set to the
object. cgvObj is a handle to a cgv.CGV object. configSet is a variable that specifies a
configuration set.

cgvObj.addConfigSet('configSetName') is an optional method that adds the configuration set
to the object. configSetName is a character vector that specifies the name of the configuration set
in the workspace.

cgvObj.addConfigSet('file', 'configSetFileName') is an optional method that adds the
configuration set to the object. configSetFileName is a character vector that specifies the name of
the file that contains only one configuration set.

cgvObj.addConfigSet('file', 'configSetFileName', 'variable', 'configSetName') is
an optional method that adds the configuration set to the object. The file contains one or more
configuration sets. Specify the name of the configuration set to use.

This method replaces the configuration parameter values in the model with the values from the
configuration set that you add. The object applies the configuration set when you call the run
method. You can add only one configuration set for each cgv.CGV object.

See Also
Topics

“Manage Configuration Sets for a Model”
“Programmatic Code Generation Verification”
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addEntry

Add table entry to collection of table entries registered in code replacement table

Syntax

addEntry(hTable,entry)

Description

addEntry(hTable,entry) adds a function or operator entry that you have constructed to the
collection of table entries registered in a code replacement table.

Examples

Add Operator Entry to Code Replacement Table

This example shows how to use the addEntry function to add an operator entry to a code
replacement table after the entry is constructed.

hLib = RTW.TflTable;

% Create an entry for addition of built-in uint8 data type
op_entry = RTW.TflCOperationEntry;
op_entry.setTflCOperationEntryParameters(

'Key"', '"RTW_OP_ADD',

'"Priority"', 90, ...

'SaturationMode’, '"RTW_SATURATE_ON_ OVERFLOW',
'RoundingModes"', {'RTW_ROUND UNSPECIFIED'},
'"ImplementationName’, 'u8 add u8 u8',
'ImplementationHeaderFile', 'u8 add u8 u8.h',
"ImplementationSourceFile', 'u8 add u8 u8.c' );

arg = hLib.getTflArgFromString('yl', 'uint8');
arg.I0Type = 'RTW IO OUTPUT';
op_entry.addConceptualArg( arg );

arg = hLib.getTflArgFromString('ul', 'uint8');
op_entry.addConceptualArg( arg );

arg = hLib.getTflArgFromString('u2','uint8');
op_entry.addConceptualArg( arg );

op_entry.copyConceptualArgsToImplementation();

addEntry(hLib, op_entry);

Input Arguments

hTable — Handle to a code replacement table
handle
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The hTable is a handle to a code replacement table previously returned by hTable =
RTW.TflTable.

Example: hLib

entry — Handle to a function or operator entry
handle

The entry is a handle to a function or operator entry that you have constructed after calling hEntry
= RTW.TflLCFunctionEntry or hEntry = RTW.TflCOperationEntry.

Example: op_entry

Version History
Introduced in R2007b

See Also

Topics

“Define Code Replacement Library Optimizations”
“Code You Can Replace from MATLAB Code”
“Code You Can Replace From Simulink Models”
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addinputData

Add input data

Syntax

cgvObj.addInputData(inputName, inputDataFile)

Description

cgvObj.addInputData(inputName, inputDataFile) adds an input data file to cgvObj.
cgvObj is a handle to a cgv.CGV object. inputName is a unique identifier, which cgvObj associates
with the input data in inputDataFile.

Input Arguments
inputName

inputName is a unique numeric or character identifier, which is associated with the input data in
inputDataFile.

inputDataFile

inputDataFile is an input data file, with or without the .mat extension. cgvObj uses the input
data when the model executes during cgv.CGV. run. If the input file is in the working folder, the
cgvObj does not require the path. addInputData does not qualify that the contents of
inputDataFile relate to the inputs of the model. Data that is not used by the model will not throw a
warning or error.

Tips
*  When calling addInputData you can modify configuration parameters by including their settings
in the input file, inputDataFile.

» If you omit calling addInputData before executing the model, the cgv.CGV object runs once
using data in the base workspace.

* The cgvObj uses the inputName to identify the input data associated with output data and output
data files. cgvObj passes inputName to a callback function to identify the input data that the
callback function uses.

See Also
run

Topics
“Verify Numerical Equivalence with CGV”
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addParam

Package: rtw.codegenObjectives

Add parameters to code generation objective

Syntax

addParam(objective, param, value)

Description

addParam(objective, param, value) adds the specified parameter to the objective and defines
the value of the parameter that the Code Generation Advisor verifies in Check model configuration
settings against code generation objectives.

Examples

Create a Custom Code Generation Objective

Create a custom objective named Reduced RAM Example that runs checks and verifies parameter
values to confirm that the model is configured to reduce the RAM used by the generated code.

Create a file sl _customization.m to contain a callback function that creates the custom objective.

function sl customization(cm)
%SL_CUSTOMIZATION objective customization callback

objCustomizer = cm.0ObjectiveCustomizer;
index = objCustomizer.addCallbackObjFcn(@addObjectives);
objCustomizer.callbackFcn{index}();

end

Create and configure the objective in the addObjectives function. Set the name of the objective
and add checks and parameters to verify. Then register the objective in the Code Generation Advisor.

function addObjectives

% Create the custom objective
obj = rtw.codegenObjectives.Objective('ex ram 1');
setObjectiveName(obj, 'Reduce RAM Example');

% Add parameters to the objective
addParam(obj, 'InlineParams', 'on');
addParam(obj, 'BooleanDataType', 'on');
addParam(obj, 'OptimizeBlockIOStorage', 'on');
addParam(obj, 'EnhancedBackFolding', 'on');
addParam(obj, 'BooleansAsBitfields', 'on');

Add additional checks to the objective

The Code Generation Advisor automatically includes 'Check model
configuration settings against code generation objectives' in every
objective.

addCheck(obj, 'mathworks.codegen.CodeInstrumentation');

addCheck(obj, 'mathworks.codegen.UseRowMajorAlgorithm');

d® o° o o°
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%Register the objective
register(obj);

end

Input Arguments

objective — Code generation objective
rtw.codegenObjectives.0bjective object

Code generation objective, specified as a rtw.codegenObjectives.0Objective object.

param — Name of parameter
character vector | string scalar

Name of parameter to add to the objective, specified as a character vector or string scalar.

value — Parameter value
character vector | string scalar

Parameter value to verify in the Code Generation Advisor, specified as a character vector or string
scalar.

Version History
Introduced in R2009a

See Also
get param

Topics
“Create Custom Code Generation Objectives”
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addPostLoadFiles

Add files required by model

Syntax

cgvObj.addPostlLoadfiles({FileList})

Description

cgvObj.addPostlLoadfiles({FileList}) is an optional method that adds a list of MATLAB and
MAT-files to the object. cgvO0bj is a handle to a cgv.CGV object. cgvObj executes and loads the files
after opening the model and before running tests. FileList is a cell array of names of MATLAB and
MAT-files in the testing directory that the model requires to run.

Note Subsequent cgv0Obj .addPostLoadFiles calls to the same cgv.CGV object replaces the list of
MATLAB and MAT-files of that object.

See Also
Topics

“Verify Numerical Equivalence with CGV”
“Customize Model Behavior with Callbacks”
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anhnotate

Package: coder.profile

Color profiled model components or open model with profiled components colored

Syntax

annotate(myExecutionProfile)

Description

annotate(myExecutionProfile) colors the profiled model components blue. If the model is
closed, this command opens the model, with profiled components colored blue. Clicking a blue
component opens a window that displays execution-time metrics for generated code.

Examples

Annotate Model

To annotate the profiled model, use the annotate function and the executionProfile workspace
variable.

annotate(executionProfile);

Input Arguments

myExecutionProfile — Specifies annotation
workspace variable

When you run a SIL, PIL, or XCP-based external mode simulation with code execution profiling, the
software generates the workspace variable executionProfile, which you specify in Configuration
Parameters > Code Generation > Verification > Workspace variable.

Example: executionProfile

Version History
Introduced in R2016b

See Also
report

Topics
“Create Execution-Time Profile for Generated Code
“View and Compare Code Execution Times”
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cgv.CGV

Represent a model as a code generation verification object that has methods to configure and execute
a model in a variety of simulation modes to automate verification of numerical equivalence of
executing the generated code

Description

A code generation verification (cgv) object executes a model in different environments such as,
simulation, Software-In-the-Loop (SIL), or Processor-In-the-Loop (PIL) and stores numerical results.
Using the cgv.CGV class methods, you can create a script to verify that the model and the generated
code produce numerically equivalent results.

cgv.CGV and cgv.Config use two of the same properties. Before executing a cgv.CGV object, use
cgv.Config to verify the model configured for the mode of execution that you specify. If the top
model is set to normal simulation mode, referenced models set to PIL mode are changed to
Accelerator mode.

Creation

cgv0Obj = cgv.CGV(model name) creates a handle to a code generation verification object using
the default parameter values. model name is the name of the model that you are verifying.

cgvObj = cgv.CGV(model name,Name,Value) constructs the object using the parameter values,
specified as Name, Value pair arguments. Parameter names and values are not case sensitive.

The cgv.CGV function accepts these arguments:

model name
Name of the model that you are verifying.
Name-Value Pair Arguments

Optional comma-separated pairs of Name, Value arguments, where Name is the argument name
and Value is the corresponding value. Name must appear inside single quotes (' '). You can
specify several name-value pair arguments in a variety of orders, such as Namel, Valuel,

.., NameN, ValueN.

* 'ComponentType' — Define the SIL or PIL approach
If topmodel (default), top-model SIL or PIL simulation mode and standalone code interface.

If modelblock, model block SIL or PIL simulation mode and model reference code interface
mode.

If mode of execution is simulation (Connectivity is sim), choosing either value for
ComponentType does not alter simulation results.

* Connectivity — Specify mode of execution

If simor normal (default), mode of execution is Normal simulation.
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If sil, mode of execution is SIL.
If pil, mode of execution is PIL.

Example: “Test Model for Numerical Equivalence” on page 1-44

Properties

Description — Object description
" ' (null character vector) (default)

Specify a description of the object.

Name — Object name
" ' (null character vector) (default)

Specify a name for the object.

Object Functions

activateConfigSet Activate configuration set of model

addBaseline Add baseline file for comparison

addConfigSet Add configuration set

addHeaderReportFcn  Add callback function to execute before executing input data in object
addInputData Add input data

addPostExecFcn Add callback function to execute after each input data file is executes
addPostExecReportFcn  Add callback function to execute after each input data file executes
addPostLoadFiles Add files required by model

addPreExecFcn Add callback function to execute before each input data file executes

addPreExecReportFcn  Add callback function to execute before each input data file executes
addTrailerReportFcn Add callback function to execute after the input data executes

compare Compare signal data

copySetup Create copy of cgv.CGV object
createToleranceFile Create file correlating tolerance information with signal names
getOutputData Get output data

getSavedSignals Display list of signal names to command line
getStatus Return execution status

plot Create plot for signal or multiple signals
run Execute CGV object

setMode Specify mode of execution

setOutputDir Specify folder

setOutputFile Specify output data file name

Examples

Test Model for Numerical Equivalence
The general workflow for testing a model for numerical equivalence using the cgv.CGV class is to:
Create a cgv.CGV object, cgvObj, for each mode of execution and use the cgv.CGV set up methods

to configure the model for each execution. The set up methods are:
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addInputData
addPostLoadFiles
setQutputDir
setOutputFile
addCallBack
addConfigSet

Run the model for each mode of execution using the cgvObj . run method.

Use the cgv.CGV access methods to get and evaluate the data. The access methods are:

getOutputData
getSavedSignals
plot

compare

An object should be run only once. After the object is run, the set up methods are not used for that
object. You then use the access methods for verifying the numerical equivalence of the results.

Note Simulink® Test™ is a separate product that provides additional capabilities for SIL and PIL
testing, for example, test sequence construction and test management.

Version History
Introduced in R2009b

See Also
cgv.Config

Topics
“Verify Numerical Equivalence with CGV”
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cgv.Config

Check and modify model configuration parameter values

Description

A code generation verification configuration (cgv.Config) supports checking and optionally
modifying models for compatibility with various modes of execution that use generated code, such as,
Software-In-the-Loop (SIL) or Processor-In-the-Loop (PIL).

To execute the model in the mode that you specify, you might need to make additional modifications
to the configuration parameter values or the model beyond those configured by the cgv.Config
object.

By default, cgv.Config modifies configuration parameter values to the values that it recommends,
but does not save the model. Alternatively, you can use cgv.Config parameters to modify the default
specification. For more information, see the properties, ReportOnly and SaveModel.

If you use cgv.Config to modify a model, do not use referenced configuration sets in that model. If a
model uses a referenced configuration set, update the model with a copy of the configuration set, by
using the Simulink.ConfigSetRef.getRefConfigSet method.

If you use cgv.Config on a model that executes a callback function, the callback function might
modify configuration parameter values each time the model loads. The callback function might revert
changes that cgv.Config made. If this change occurs, the model might not be set up for SIL or PIL.
For more information, see “Customize Model Behavior with Callbacks”.

Creation

cfgObj = cgv.Config(model name) creates a handle to a cgv.Config object, cfgObj, using
default values for properties. nodel name is the name of the model that you are checking and
optionally configuring.

cfgObj = cgv.Config(model name, Name, Value) constructs the object using options,
specified as parameter name and value pairs. Parameter names and values are not case sensitive.

The cgv.Config function accepts these arguments:

model name
Name of the model that you are verifying.
Name-Value Pair Arguments

Optional comma-separated pairs of Name, Value arguments, where Name is an argument name or
an property name and Value is the corresponding value. Name must appear inside single quotes
(" "). You can specify several name-value pair arguments in a variety of orders, such as
Namel,Valuel,..,NameN, ValueN.



cgv.Config

Properties

CheckOutports — Check for compatible outports
on (default) | of f

Specify whether to compile the model and check that the model outports configuration is compatible
with the cgv.CGV object. If your script fixes errors reported by cgv.Config, you can set
CheckOutports to off.

» If on, compile the model and check the model outports configuration.
+ If off, do not compile the model or check the model outports configuration.

Example: 'CheckOutports', 'on'

ComponentType — Define the SIL or PIL approach
topmodel (default) | modelblock

If mode of execution is simulation (connectivity is sim), choosing either value for
ComponentType does not alter simulation results. However, cgv.Config recommends configuration
parameter values based on the value of ComponentType.

If topmodel, the top-model SIL or PIL simulation mode and standalone code interface.

If modelblock, model block SIL or PIL simulation mode and model reference code interface.

Example: 'ComponentType', 'topmodel’

Connectivity — Specify mode of execution
sim (default) | sil | pil

If sim, the mode of execution is simulation. Recommends changes to a subset of the configuration
parameters that SIL and PIL targets require.

If sil, the mode of execution is SIL. Requires that the system target file is set to 'ert.tlc' and
that you do not use your own external target. Recommends changes to the configuration parameters
that SIL targets require.

If pil, the mode of execution is PIL with custom connectivity that you provide using the PIL
Connectivity API. Recommends changes to the configuration parameters that PIL targets with custom
connectivity require.

Example: 'Connectivity', 'sim’'
LogMode — Select log mode
SignallLogging | SaveOutput

Specify the Signal logging and Output parameters on the Data Import/Export pane of the
Configuration Parameters dialog box.

If set to SignallLogging, the object logs signal data to a MATLAB workspace variable during
execution. This parameter selects the Data Import/Export > Signal logging parameter in the
Configuration Parameters dialog box.

If set to SaveOutput, the object saves output data to a MATLAB workspace variable during
execution. This parameter selects Data Import/Export > Output parameter in the Configuration
Parameters dialog box. The Output parameter does not save bus outputs.
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Example: 'SignallLogging', "'

ReportOnly — Select report or modify configuration
off (default) | on

The ReportOnly property specifies whether cgv.Config modifies the recommended values of the
configuration parameters of the model. If you set ReportOnly to on, SaveModel must be off.
Example: 'ReportOnly', 'off'

SaveModel — Select save model
off (default) | on

Specify whether to save the model with the configuration parameter values recommended by
cgv.Config. If you set SaveModel to 'on', ReportOnly must be 'off"'.

Example: 'SaveModel', 'off!'

Object Functions

configModel Determine and change configuration parameter values
displayReport  Display results of comparing configuration parameter values
getReportData Return results of comparing configuration parameter values

Examples

Configure Model for Top-Model SIL

Configure the rtwdemo iec61508 model for top-model SIL. Then view the changes at the MATLAB
Command Window

% Create a cgv.Config object and configure the model for top-model SIL.
load system('rtwdemo iec61508');

set param('rtwdemo iec61508', 'SaveFormat', 'StructureWithTime');
cgvCfg = cgv.Config('rtwdemo iec61508', 'LogMode', 'SaveOutput', ...
'connectivity', 'sil');

cgvCfg.configModel();

% Display the results of what the cgv.Config object changed.
cgvCfg.displayReport();

% Close the rtwdemo iec61508 model.
bdclose( ' rtwdemo iec61508");

Version History
Introduced in R2009b

See Also
cgv.CGV

Topics
“Programmatic Code Generation Verification”
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coder.dataAlignment

Specify data alignment for global or entry-point/exported function input and output arguments

Syntax

coder.dataAlignment('varName',align value)

Description

coder.dataAlignment('varName',align value) specifies data alignment in MATLAB code for
the variable (varName), which is imported data or global (exported) data. The code generator aligns
the imported or exported data to the alignment boundary (align value).

Examples

Data Alignment for Imported Data

An example function that specifies data alignment for imported data.
function y = importedDataExampleFun(x1,x2)
coder.dataAlignment('x1',16); % Specifies information
coder.dataAlignment('x2"',16); % Specifies information
coder.dataAlignment('y',16); % Specifies information

y = x1 + x2;

end

Data Alignment for Exported Data
An example function that specifies data alignment for exported data.
function a = exportedDataExampleFun(b)

global z;
coder.dataAlignment('z',8);

a=>b+ z;
end
Input Arguments

‘varName' — Variable name
character array
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The varName is a character array of the variable name that requires alignment information
specification.

align_value — Data alignment boundary value
integer

The align value is an integer number which should be a power of 2. This number specifies the
power-of-2 byte alignment boundary.

Limitations

Limitations on variables supported by coder.dataAlignment directive:

* Only use coder.dataAlignment to specify alignment information for function inputs, outputs,
and global variables.

* coder.dataAlignment supports only matrix types, including matrix of complex types.

* For exported custom storage classes (CSCs), coder.dataAlignment supports only
ExportedGlobal. You can specify alignment information for any imported CSCs.

* The code generator ignores coder.dataAlignment for non-ERT or non-ERT derived system
target files.

* Global variables tagged using the coder.dataAlignment directive from within a MATLAB
function block are ignored. Set the alignment value on the corresponding Data Store Memory.

* The coder.dataAlignment function generates an error if a code replacement library is not
specified.

Tips

* To prevent inlining a function containing an aligned variable in the generated code, a best practice
is to call coder.inline('never') in your code.

Version History
Introduced in R2017a

See Also
codegen

Topics

“Data Alignment for Code Replacement”

“Define Code Replacement Library Optimizations”
“What Is Code Replacement Customization?”
“What Is Code Replacement?”
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coder.descriptor.DataTransferElement class

Package: coder.descriptor

Return information about data transfer signal

Description

An object of the coder.descriptor.DataTransferElement class represents the data transfer
signal that connects communicating functions. You can configure the mapping of a data transfer
signal on the Data Transfers tab in the Code Mappings editor or the code mappings programming
interface.

Properties

Name — Signal name
character vector | string scalar

Data transfer signal name, specified as a character vector or string scalar.

Attributes:
GetAccess public
SetAccess public

InitialCondition — Initial value
character vector | string scalar

Initial value of the signal, specified as a character vector or string scalar.

Attributes:
GetAccess public
SetAccess public

DataCommunicationMethod — Data communication method
OQutsideExecution |DuringExecution |DirectAccess

Data communication method for the data transfer signal, specified as OutsideExecution,
DuringExecution, or DirectAccess. You can set this value in the Embedded Coder Dictionary
when you define the interface.

Attributes:
GetAccess public
SetAccess public

Functions — Data transfer functions
array of coder.descriptor.DataTransferFunction objects

Data transfer functions that the data transfer signal interacts with, specified as an array of
coder.descriptor.DataTransferFunction objects.
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Attributes:

GetAccess

Version History
Introduced in R2022b

See Also
coder.descriptor.DataTransferFunction |
coder.descriptor.DataTransferServiceInterface

Topics
“Get Metadata About Service Interface”
“Data Transfer Service Interfaces”

public
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coder.descriptor.DataTransferFunction class

Package: coder.descriptor
Superclasses: coder.descriptor.FunctionInterface

Return information about function prototypes for data transfer service interfaces

Description

An object of the coder.descriptor.DataTransferFunction class represents the data transfer
function interface in the generated code.

Properties

Prototype — Description of function prototype
coder.descriptor.Prototype object

Description of the function prototype, including the function return value, name, arguments, header,
and source file, specified as a coder.descriptor.Prototype object.

Attributes:
GetAccess public
SetAccess public

ActualReturn — Return arguments from function
coder.descriptor.Datalnterface object

Return arguments from the function, specified as a coder.descriptor.DataInterface object.
When the function returns no data, this field is empty.

Attributes:
GetAccess public
SetAccess public

VariantInfo — Variant conditions in model
coder.descriptor.VariantInfo object

Variant conditions in the model that interact with the function interface, specified as a
coder.descriptor.VariantInfo object.

Attributes:
GetAccess public
SetAccess public

FunctionOwner — Function owner
coder.descriptor.TypedRegion object

Function owner of the class that the function belongs to, specified as a
coder.descriptor.TypedRegion object. For C code generation, this property is empty.
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Attributes:
GetAccess public
SetAccess public

Timing — Function access rate in target environment
coder.descriptor.TimingInterface object

Function access rate in the target environment, specified as a
coder.descriptor.TimingInterface object.

Attributes:
GetAccess public
SetAccess public

ActualArgs — Input arguments to the function
coder.descriptor.DatalInterfacelist object

Input arguments to the function, specified as a coder.descriptor.DataInterfacelList object.
When there is no data passed as an argument to the function, this property is empty.

Attributes:

GetAccess public

FunctionType — Function type
Set | Get

Type of access function, specified as an enumerated value of Set or Get.

Attributes:
GetAccess public
SetAccess public

Version History
Introduced in R2022b

See Also
coder.descriptor.DataTransferElement |
coder.descriptor.DataTransferServicelnterface

Topics
“Get Metadata About Service Interface”
“Data Transfer Service Interfaces”
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coder.descriptor.DataTransferServicelnterface
class

Package: coder.descriptor

Return information about data transfer service interface

Description

An object of the coder.descriptor.DataTransferServiceInterface class represents the data
transfer service interface configuration.

Creation

serviceInterfaceTypeObj = getServiceInterface(serviceObj,
servicelnterfaceType) creates a data transfer service interface configuration for the service
interface serviceObj of the type serviceInterfaceType.

Input Arguments

serviceObj — Service interface
coder.descriptor.Servicelnterface object

Service interface, also referred to as the code configuration object, for which you want to retrieve the
information about generated code, specified as a coder.descriptor.ServiceInterface object.

serviceIlnterfaceType — Service interface type
coder.descriptor.Services.DataTransfer

Data transfer service interface type specified in the Embedded Coder Dictionary, specified as an
enumerated value of coder.descriptor.Services.DataTransfer.

Properties

DataTransferElements — Data transfer signal
array of coder.descriptor.DataTransferElement objects

Data transfer signal that connects the communicating functions, specified as an array of
coder.descriptor.DataTransferElement objects.

Attributes:

GetAccess public

Version History
Introduced in R2022b
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See Also
coder.descriptor.DataTransferElement | coder.descriptor.DataTransferFunction

Topics

“Get Metadata About Service Interface”
“Data Transfer Service Interfaces”
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coder.descriptor.SenderReceiverServicelnterface
class

Package: coder.descriptor

Return information about sender and receiver service interfaces

Description

An object of the coder.descriptor.SenderReceiverServicelInterface class represents the
sender and receiver service interface configurations defined in the Embedded Coder Dictionary.

Creation

servicelnterfaceTypeObj = getServicelnterface(serviceObj,
servicelnterfaceType) creates a coder.descriptor.SenderReceiverServiceInterface
object that represents the sender and receiver service interface configurations.

Input Arguments

serviceObj — Service interface
coder.descriptor.Servicelnterface object

Service interface, also referred to as the code configuration object, for which you want to retrieve the
information about generated code, specified as a coder.descriptor.ServicelInterface object.

serviceInterfaceType — Service interface type
enumerated value of coder.descriptor.Services.SenderReceiver

Sender and receiver service interface type specified in the Embedded Coder Dictionary, specified
as an enumerated value of coder.descriptor.Services.SenderReceiver.

Methods

Public Methods
getReceiverInterfaces Return information about receiver service interfaces
getSenderInterfaces Return information about sender service interfaces

Version History
Introduced in R2022b

See Also

coder.descriptor.Servicelnterface | getServicelInterface
Topics

“Get Metadata About Service Interface”
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coder.descriptor.ServiceFunctions class

Package: coder.descriptor

Return list of service functions that entry-point function calls

Description

An object of the coder.descriptor.ServiceFunctions class represents the list of service
functions that a generated entry-point function calls.

Creation

serviceFunctions = getCalledServiceFunctions(serviceObj,
entryPointFunctionName) creates a ServiceFunction object that returns a list of service
functions that the entry-point function, entryPointFunctionName, calls. For more information, see
getCalledServiceFunctions.

Input Arguments

serviceObj — Service interface
coder.descriptor.Servicelnterface object

Service interface, also referred to as the code configuration object, for which you want to retrieve the
information about generated entry-point function, specified as a
coder.descriptor.Servicelnterface object.

entryPointFunctionName — Entry-point function
character vector | string scalar

Entry-point function for which you want to retrieve service function calls, specified as a character
vector or string scalar.

Properties

ReceiverFunctions — Receiver service function
set of string

Receiver service function that is produced in the generated code, specified as a string.
Attributes:
GetAccess public

SenderFunctions — Sender service function
set of string

Sender service function that is produced in the generated code, specified as a string.



coder.descriptor.ServiceFunctions class

Attributes:
GetAccess public

DataTransferFunctions — Data transfer service function
set of string

Data transfer service function that is produced in the generated code, specified as a string.
Attributes:

GetAccess public

TimerFunctions — Timer service function
set of string

Timer service function that is produced in the generated code, specified as a string.
Attributes:

GetAccess public

Version History
Introduced in R2022b

See Also

coder.descriptor.ServiceInterface | coder.descriptor.DataTransferFunction |
coder.descriptor.TimerFunction

Topics

“Get Metadata About Service Interface”
“Service Interfaces”
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coder.descriptor.Servicelnterface class

Package: coder.descriptor

Return service interface information required to generate service functions

Description

An object of the coder.descriptor.ServiceInterface class represents the service interface
configuration that you define in the Embedded Coder Dictionary. Use ServiceInterface objects
to retrieve metadata about a specified service function interface.

Creation

serviceObj = getServices(codeDescObj) creates a ServiceInterface object, from the
coder.codedescriptor.CodeDescriptor object, codeDescObj.

Input Arguments

codeDescObj — Code descriptor
coder.codedescriptor.CodeDescriptor object

Code descriptor for which you want to retrieve the information about generated code, specified as a
coder.codedescriptor.CodeDescriptor object.

Methods

Public Methods
getCallableFunctionsThatCallServiceFunction Return entry-point functions that call service

function

getCalledServiceFunctions Returns service functions called from entry-point
function

getServiceDataCommMethod Return data communication method for service
function

getServicelnterface Return service interface object for service interface
type

getServicesHeaderFileName Return name of header file that contains service

function declarations

Version History
Introduced in R2022b

See Also
coder.codedescriptor.CodeDescriptor |
coder.descriptor.SenderReceiverServicelnterface

Topics
“Get Metadata About Service Interface”



coder.descriptor.Servicelnterface class

“Create a Service Interface Configuration”
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coder.descriptor.TimerFunction class

Package: coder.descriptor

Retrieve information about function prototypes for timer services

Description

An object of the coder.descriptor.TimerFunction class represents a timer function in the
generated code.

Properties

Prototype — Description of function prototype
coder.descriptor.Prototype object

Description of the function prototype, including the function return value, name, arguments, header,
and source file, specified as a coder.descriptor.Prototype object.

Attributes:
GetAccess public
SetAccess public

DataCommunicationMethod — Data communication method
DirectAccess | DuringExecution | OutsideExecution

Data communication method for the service function as configured in Embedded Coder Dictionary,
specified as DirectAccess , DuringExecution, or OutsideExecution.

Attributes:
GetAccess public
SetAccess public

Timing — Function access rate in target environment
coder.descriptor.TimingInterface object

Function access rate in the target environment, specified as a
coder.descriptor.TimingInterface object.

Attributes:

GetAccess public

Version History
Introduced in R2022b

See Also
coder.descriptor.TimerServicelInterface | getServiceDataCommMethod
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Topics
“Get Metadata About Service Interface”
“Timer Service Interfaces”
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coder.descriptor.TimerServicelnterface class

Package: coder.descriptor

Return information about timer service interface

Description

An object of the coder.descriptor.TimerServiceInterface class represents the timer service
interface configuration.

Creation

serviceInterfaceTypeObj = getServicelInterface(serviceObj,
serviceInterfaceType) represents timer service interface configuration for the service interface
serviceObj of type servicelnterfaceType.

Input Arguments

serviceObj — Service interface
coder.descriptor.ServiceInterface object

Service interface, also referred to as the code configuration object, for which you want to retrieve the
information about generated code, specified as a coder.descriptor.ServicelInterface object.

serviceInterfaceType — Service interface type
coder.descriptor.Services.Timer

Timer service interface type defined in Embedded Coder Dictionary, specified as an enumerated
value of coder.descriptor.Services.Timer.

Properties

TimerFunctions — Function prototype of timer services
array of coder.descriptor.TimerFunction objects

Function prototype for calling timer service, specified as an array of
coder.descriptor.TimerFunction objects.

Attributes:
GetAccess public
SetAccess public

Version History
Introduced in R2022b

See Also
getSenderInterfaces | coder.descriptor.TimerFunction
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Topics
“Get Metadata About Service Interface”
“Timer Service Interfaces”
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getServiceFunctionDeclaration

Class: coder.codedescriptor.CodeDescriptor
Package: coder.codedescriptor

Return declaration of service function interface in generated code

Syntax

serviceFunctionDeclaration = getServiceFunctionDeclaration(codeDescObj,
serviceFunctionPrototype)

Description

serviceFunctionDeclaration = getServiceFunctionDeclaration(codeDescObj,
serviceFunctionPrototype) returns the function declaration of the service interface prototype
serviceFunctionPrototype as produced by the generated code in the code descriptor object
codeDescObj.

Input Arguments

codeDescObj — Code descriptor
coder.codedescriptor.CodeDescriptor object

Code descriptor for which you want to retrieve the information about generated code, specified as a
coder.codedescriptor.CodeDescriptor object.

serviceFunctionPrototype — Service function prototype
coder.descriptor.types.Prototype object

Service function prototype, specified as coder.descriptor.types.Prototype object. Use the
getServiceFunctionPrototype method to retrieve the Prototype object for the service
function.

Output Arguments

serviceFunctionDeclaration — Service function declaration
character vector | string scalar

Service function declaration produced in the generated code, returned as a character vector or string
scalar.

Version History
Introduced in R2022b

See Also
getServiceFunctionPrototype | getServices
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Topics
“Get Metadata About Service Interface”

1-67



1 Embedded Coder Functions

1-68

getServiceFunctionPrototype

Class: coder.codedescriptor.CodeDescriptor
Package: coder.codedescriptor

Return prototype of generated service function interface

Syntax

serviceFunctionPrototype = getServiceFunctionPrototype(codeDescObj,
serviceFunctionName)

Description

serviceFunctionPrototype = getServiceFunctionPrototype(codeDescObj,
serviceFunctionName) returns the prototype of the service function serviceFunctionName for
the code descriptor codeDescObj. The returned coder.descriptor.types.Prototype object
contains properties such as the name of the service function, information about arguments, and
header and source file.

Input Arguments

codeDescObj — Code descriptor
coder.codedescriptor.CodeDescriptor object

Code descriptor for which you want to retrieve the information about generated code, specified as a
coder.codedescriptor.CodeDescriptor object.

serviceFunctionName — Service function name
character vector | string scalar

Service function name, specified as character vector or string scalar.

Output Arguments

serviceFunctionPrototype — Service function prototype
coder.descriptor.types.Prototype object

Service function prototype for the service function, returned as a
coder.descriptor.types.Prototype object. This object is empty if the serviceFunctionName
input argument is invalid or does not exist in the generated code.

Version History
Introduced in R2022b

See Also
getServiceFunctionDeclaration | getServices
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Topics
“Get Metadata About Service Interface”
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getServices

Class: coder.codedescriptor.CodeDescriptor
Package: coder.codedescriptor

Return service interface object

Syntax

serviceObj = getServices(codeDescObj)

Description
serviceObj = getServices(codeDescObj) returns the service interface specified as a
coder.descriptor.ServiceInterface object. Use the

coder.descriptor.ServiceInterface object to call associated methods that retrieve metadata
about a specified service function.

Input Arguments

codeDescObj — Code descriptor
coder.codedescriptor.CodeDescriptor object

Code descriptor for which you want to retrieve the information about generated code, specified as a
coder.codedescriptor.CodeDescriptor object.

Output Arguments

serviceObj — Service interface
coder.descriptor.ServiceInterface object

Service interface, also referred to as the code configuration object, for which you want to retrieve the
information about generated code, specified as a coder.descriptor.ServiceInterface object.

Version History
Introduced in R2022b

See Also
getServiceFunctionPrototype | getServiceFunctionDeclaration

Topics
“Get Metadata About Service Interface”
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getReceiverinterfaces

Class: coder.descriptor.SenderReceiverServiceInterface
Package: coder.descriptor

Return information about receiver service interfaces

Syntax

receiverInterfaces = getReceiverInterfaces(receiverInterfaceObj)

Description

receiverInterfaces = getReceiverInterfaces(receiverInterfaceObj) returns the
coder.descriptor.DataInterface object that represents the receiver service interface
configuration.

Input Arguments

receiverInterfaceObj — Receiver service interface object
coder.descriptor.SenderReceiverServicelnterface object

Receiver service interface object, specified as a
coder.descriptor.SenderReceiverServiceInterface object. You can create this object by
using the getServiceInterface method.

Output Arguments

receiverInterfaces — Receiver service interface
coder.descriptor.DatalInterface object | array of coder.descriptor.Datalnterface
objects

Receiver service interface, returned as a coder.descriptor.DataInterface object or an array of
coder.descriptor.DataInterface objects. The coder.descriptor.DataInterface object
describes information about the specified data interface, such as the type of data, Simulink identifier,
graphical name, timing, implementation, and variant information.

Version History
Introduced in R2022b

See Also
coder.descriptor.SenderReceiverServiceInterface | getSenderInterfaces

Topics
“Get Metadata About Service Interface”
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getSenderinterfaces

Class: coder.descriptor.SenderReceiverServiceInterface
Package: coder.descriptor

Return information about sender service interfaces

Syntax

senderInterfaces = getSenderInterfaces(senderInterfaceObj)

Description

senderInterfaces = getSenderInterfaces(senderInterfaceObj) returns the
coder.descriptor.DataInterface object that represents the sender service interface
configuration.

Input Arguments

senderInterfaceObj — Sender service interface object
coder.descriptor.SenderReceiverServicelnterface object

Sender service interface object, specified as a
coder.descriptor.SenderReceiverServiceInterface object. You can create this object by
using the getServiceInterface method.

Output Arguments

senderInterfaces — Sender service interface
coder.descriptor.DataInterface object | array of coder.descriptor.Datalnterface
objects

Sender service interface, returned as a coder.descriptor.Datalnterface object or an array of
coder.descriptor.DataInterface objects. The coder.descriptor.DataInterface object
describes information about the specified data interface, such as the type of data, Simulink identifier,
graphical name, timing, implementation, and variant information.

Version History
Introduced in R2022b

See Also
coder.descriptor.SenderReceiverServiceInterface | getReceiverInterfaces

Topics
“Get Metadata About Service Interface”
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getCallableFunctionsThatCallServiceFunction

Class: coder.descriptor.Servicelnterface
Package: coder.descriptor

Return entry-point functions that call service function

Syntax

entryPointFunctions = getCallableFunctionsThatCallServiceFunction(serviceObj,
serviceFunctionName)

Description
entryPointFunctions = getCallableFunctionsThatCallServiceFunction(serviceObj,

serviceFunctionName) returns the names of the entry-point functions that call the specified
service function.

Input Arguments

serviceObj — Service interface
coder.descriptor.ServiceInterface object

Service interface, also referred to as the code configuration object, for which you want to retrieve the
information about generated code, specified as a coder.descriptor.ServiceInterface object.

serviceFunctionName — Service function name
character vector | string scalar

Service function name, specified as character vector or string scalar.

Output Arguments

entryPointFunctions — List of entry-point functions
character vector

List of entry-point functions that call the specified service function, returned as a character vector.

Version History
Introduced in R2022b

See Also
coder.descriptor.Servicelnterface | getCalledServiceFunctions |
getServiceDataCommMethod

Topics
“Get Metadata About Service Interface”
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getCalledServiceFunctions

Class: coder.descriptor.Servicelnterface
Package: coder.descriptor

Returns service functions called from entry-point function

Syntax

serviceFunctions = getCalledServiceFunctions(serviceObj,
entryPointFunctionName)

Description

serviceFunctions = getCalledServiceFunctions(serviceObj,
entryPointFunctionName) returns a list of service functions that the specified entry-point
function, entryPointFunctionName, calls. The method returns the results as an array of strings
that represent the coder.descriptor.ServiceFunctions object.

Input Arguments

serviceObj — Service interface
coder.descriptor.Servicelnterface object

Service interface, also referred to as the code configuration object, for which you want to retrieve the
information about generated code, specified as a coder.descriptor.ServiceInterface object.

entryPointFunctionName — Entry-point function
character vector | string scalar

Entry-point function for which you want to retrieve service function calls, specified as a character
vector or string scalar.

Output Arguments

serviceFunctions — List of called service functions
coder.descriptor.ServiceFunctions object

List of called service functions from the specified entry-point function, entryPointFunctionName,
returned as a coder.descriptor.ServiceFunctions object that contains properties that
represent these types of service functions:

* ReceiverFunctions

* SenderFunctions

 DataTransferFunctions

e TimerFunctions



getCalledServiceFunctions

Version History
Introduced in R2022b

See Also

coder.descriptor.ServiceInterface | getCallableFunctionsThatCallServiceFunction
| getServiceDataCommMethod

Topics
“Get Metadata About Service Interface”
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getServiceDataCommMethod

Class: coder.descriptor.Servicelnterface
Package: coder.descriptor

Return data communication method for service function

Syntax

dataCommMethod = getServiceDataCommMethod(serviceObj,serviceFunctionName)

Description

dataCommMethod = getServiceDataCommMethod(serviceObj,serviceFunctionName)
returns the data communication method for the service function as configured in the Embedded
Coder Dictionary. The result is an enumerated value of type DataCommunicationMethodEnum.

Input Arguments

serviceObj — Service interface
coder.descriptor.ServiceInterface object

Service interface, also referred to as the code configuration object, for which you want to retrieve the
information about generated code, specified as a coder.descriptor.ServicelInterface object.

serviceFunctionName — Service function name
character vector | string scalar

Service function name, specified as character vector or string scalar.

Output Arguments

dataCommMethod — Data communication method
DirectAccess |DuringExecution |QutsideExecution

Data communication method for the service function as configured in Embedded Coder Dictionary,
returned as an enumerated value of type DataCommunicationMethodEnum.

Version History
Introduced in R2022b

See Also
coder.descriptor.Servicelnterface |getCallableFunctionsThatCallServiceFunction
| getCalledServiceFunctions

Topics
“Get Metadata About Service Interface”



getServiceDataCommMethod

“Create a Service Interface Configuration”
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getServicelnterface

Class: coder.descriptor.Servicelnterface
Package: coder.descriptor

Return service interface object for service interface type

Syntax

serviceInterfaceTypeObj = getServicelInterface(serviceObj,
serviceInterfaceType)

Description

serviceInterfaceTypeObj = getServiceInterface(serviceObj,
serviceInterfaceType) returns the type of coder.descriptor.ServiceInterface object
associated with the service interface type specified in serviceInterfaceType.

Input Arguments

serviceObj — Service interface
coder.descriptor.ServiceInterface object

Service interface, also referred to as the code configuration object, for which you want to retrieve the
information about generated code, specified as a coder.descriptor.ServiceInterface object.

serviceInterfaceType — Service interface type
coder.descriptor.Services.SenderReceiver |
coder.descriptor.Services.DataTransfer | coder.descriptor.Services.Timer

Service interface type defined in Embedded Coder Dictionary, specified as an enumerated value of
coder.descriptor.Services.SenderReceiver,
coder.descriptor.Services.DataTransfer, or coder.descriptor.Services.Timer.

Output Arguments

serviceInterfaceTypeObj — Service interface object associated with service interface
type

coder.descriptor.SenderReceiverServiceInterface object |
coder.descriptor.DataTransferServiceInterface object |
coder.descriptor.TimerServicelInterface object

Service interface object associated with the type of service interface with corresponding properties,
returned as:

Input argument: serviceInterfaceTypeObj [Output argument: servicelInterfaceType

coder.descriptor.SenderReceiverService|coder.descriptor.Services.SenderReceiv

Interface er




getServicelnterface

Input argument: serviceInterfaceTypeObj [Output argument: servicelInterfaceType

coder.descriptor.DataTransferServicelIn|coder.descriptor.Services.DataTransfer
terface

coder.descriptor.TimerServicelnterface|coder.descriptor.Services.Timer

Version History
Introduced in R2022b

See Also
Embedded Coder Dictionary | coder.descriptor.ServiceInterface

Topics
“Get Metadata About Service Interface”
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getServicesHeaderFileName

Class: coder.descriptor.Servicelnterface
Package: coder.descriptor

Return name of header file that contains service function declarations

Syntax

serviceHeaderFile = getServicesHeaderFileName(serviceObj)

Description

serviceHeaderFile = getServicesHeaderFileName(serviceObj) returns the file name that
is used by the code generator to write service function declarations for the service interface
serviceObj.

Input Arguments

serviceObj — Service interface
coder.descriptor.ServiceInterface object

Service interface, also referred to as the code configuration object, for which you want to retrieve the
information about generated code, specified as a coder.descriptor.ServicelInterface object.

Output Arguments

serviceHeaderFile — Service header file name
character vector | string scalar

Service header file name that contains the service function declarations, returned as character vector
or string scalar.

Version History
Introduced in R2022b

See Also
coder.descriptor.ServiceInterface | getServices

Topics
“Get Metadata About Service Interface”
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coder.Dictionary class

Package: coder

Configure Embedded Coder Dictionary

Description

An object of the coder.Dictionary class represents an Embedded Coder Dictionary. Use the object
to perform operations on the Embedded Coder Dictionary, such as load packages of definitions and
gain access to sections of the dictionary.

A coder.Dictionary object contains three coder.dictionary.Section objects, which represent
the sections of an Embedded Coder Dictionary: Storage Classes, Memory Sections, and Function
Customization Templates. A coder.dictionary.Section object contains
coder.dictionary.Entry objects, which represent the definitions stored in that section of the
Embedded Coder Dictionary. The name of the section identifies the type of code definitions that the
section contains. To access the sections of an Embedded Coder Dictionary, use a coder.Dictionary
object. To access the dictionary entries within the section, use a coder.dictionary.Section
object.

Creation

The functions coder.dictionary.create and coder.dictionary.open create a
coder.Dictionary object.

Methods

Public Methods

getSection Return coder.dictionary.Section object that represents Embedded Coder Dictionary
section

getSections Return coder.dictionary.Section objects of an Embedded Coder Dictionary

loadPackage Load package of code definitions into Embedded Coder Dictionary
unloadPackage Unload package of code definitions from Embedded Coder Dictionary
refreshPackage Refresh package definitions in Embedded Coder Dictionary
resetToDefault  Restore Embedded Coder Dictionary to default state

valid Determine whether coder.Dictionary object represents a valid Embedded Coder
Dictionary

empty Determine whether Embedded Coder Dictionary is empty

Examples

Create Embedded Coder Dictionary in Simulink Data Dictionary

Create a data dictionary to contain an Embedded Coder Dictionary.

dataDictionary = Simulink.data.dictionary.create('DataDictionary.sldd"');
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Create an Embedded Coder Dictionary in the data dictionary and use a coder.Dictionary object to
represent the Embedded Coder Dictionary.

coderDictionary = coder.dictionary.create(dataDictionary)

coderDictionary
Dictionary with Sections:

StorageClasses: [1x1 coder.dictionary.Section]

MemorySections: [1x1 coder.dictionary.Section]

FunctionCustomizationTemplates: [1x1 coder.dictionary.Section]

The Embedded Coder Dictionary contains three coder.dictionary.Section objects, each of
which represents a section of the dictionary.

Version History
Introduced in R2019b

See Also
coder.dictionary.Section | coder.dictionary.Entry | Embedded Coder Dictionary
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coder.dictionary.copy

Package: coder.dictionary

Copy code generation definitions between models and data dictionaries

Syntax

copy (sourceName,destinationName)

Description

copy(sourceName,destinationName) copies code generation definitions, such as storage classes,
from the Embedded Coder Dictionary in sourceName to the Embedded Coder Dictionary in
destinationName.

If a code generation definition in sourceName has the same name as a definition in
destinationName, copy copies the source entry into the destination, and then renames the copy.

To share code definitions between models, use a Simulink data dictionary, as described in “Share
Code Interface Configuration Between Models”. To copy individual code definitions, use the
Embedded Coder Dictionary dialog box or copyEntry. For general information about Embedded
Coder Dictionaries and code generation definitions, see “Define Service Interfaces, Storage Classes,
Memory Sections, and Function Templates for Software Architecture”.

Examples

Copy Code Definitions from Model to Model

In the Embedded Coder Dictionary of the example model rtwdemo roll, create a storage class.
Then, copy the storage class to the Embedded Coder Dictionary in rtwdemo rtwecintro.

Open the model rtwdemo_roll and represent the Embedded Coder Dictionary by using a
coder.Dictionary object. Use this object to access the Storage Classes section of the dictionary
and represent the section by using a coder.dictionary.Section object.

rtwdemo roll

coderDictionary = coder.dictionary.open('rtwdemo roll');
storageClassesSect = getSection(coderDictionary, 'StorageClasses');

Add a storage class definition named MyStorageClass to the Storage Classes section. The storage
class definition uses the default property settings.

newEntry = addEntry(storageClassesSect, 'MyStorageClass"')

newkEntry =
Entry with properties:

Name: 'MyStorageClass'
DataSource: 'rtwdemo roll'
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Save a copy of rtwdemo_roll in your current folder. Saving the model saves the storage class in the
Embedded Coder Dictionary.

Open the other model, rtwdemo_rtwecintro.
rtwdemo rtwecintro

Copy the contents of the Embedded Coder Dictionary in rtwdemo roll to the Embedded Coder
Dictionary in rtwdemo rtwecintro.

coder.dictionary.copy('rtwdemo roll', 'rtwdemo rtwecintro')
Open the Embedded Coder Dictionary for rtwdemo rtwecintro.

In the Embedded Coder Dictionary window, on the Storage Classes tab, the storage class
MyStorageClass appears.

Input Arguments

sourceName — Source model file or data dictionary
character vector | string scalar

Source model file or data dictionary, specified as a character vector or string scalar.
* A model must be loaded (for example, by using Load system) or open.

You do not need to specify the . s1x file extension.
* A dictionary must be open in the Model Explorer, in the current folder, or on the MATLAB path.

You must specify the . sldd file extension.

Example: 'myLoadedModel’
Example: 'myDictionary.sldd’

Data Types: char

destinationName — Destination model file or data dictionary
character vector | string scalar

Destination model file or data dictionary, specified as a character vector or string scalar.
* A model must be loaded (for example, by using load system) or open.

You do not need to specify the . sx file extension.
* A dictionary must be open in the Model Explorer, in the current folder, or on the MATLAB path.

You must specify the . sldd file extension.

Example: 'myLoadedModel’
Example: 'myDictionary.sldd"’

Data Types: char
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Version History
Introduced in R2018a

See Also
Embedded Coder Dictionary | coder.dictionary.Entry | copyEntry

Topics

“Define Service Interfaces, Storage Classes, Memory Sections, and Function Templates for Software
Architecture”

“Configure Default C Code Generation for Categories of Data Elements and Functions”
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coder.dictionary.create

Package: coder.dictionary

Create Embedded Coder Dictionary and coder.Dictionary object

Syntax

coderDictionary0Obj = coder.dictionary.create(sourceName)

Description

coderDictionary0Obj = coder.dictionary.create(sourceName) creates an Embedded
Coder Dictionary in the model or Simulink data dictionary identified by sourceName. The function
returns a coder.Dictionary object that represents the new Embedded Coder Dictionary.

When the source model or data dictionary already has an Embedded Coder Dictionary, use
coder.dictionary.open to access the coder.Dictionary object. An Embedded Coder
Dictionary is created when you open a model in the Embedded Coder app or when you open the
Embedded Coder Dictionary dialog box for a model or a data dictionary.

Examples

Create Embedded Coder Dictionary in Simulink Data Dictionary
Create a data dictionary.
dataDictionary = Simulink.data.dictionary.create('DataDictionary.sldd');

Create an Embedded Coder Dictionary in the data dictionary.

coderDictionary

coder.dictionary.create(dataDictionary);

coderDictionary
Dictionary with Sections:
StorageClasses: [1x1 coder.dictionary.Section]

MemorySections: [1x1 coder.dictionary.Section]
FunctionCustomizationTemplates: [1x1 coder.dictionary.Section]

Input Arguments

sourceName — Target model file or data dictionary
character vector | string scalar | Simulink.data.Dictionary object

Name of target model file or data dictionary, specified as a character vector, string scalar, or
Simulink.data.Dictionary object.

* A model must be loaded (for example, by using load system) or open.
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You do not need to specify the . s1x file extension.
* A dictionary must be open in the Model Explorer, in the current folder, or on the MATLAB path.

You must specify the . sldd file extension.

Example: 'myLoadedModel’
Example: 'myDictionary.sldd"’

Data Types: char

Output Arguments

coderDictionaryObj — New Embedded Coder Dictionary
coder.Dictionary object

Newly created Embedded Coder Dictionary, returned as a coder.Dictionary object.

Version History
Introduced in R2019b

See Also
coder.Dictionary | Embedded Coder Dictionary

Topics
“Create Data Interface Configuration Programmatically”
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coder.dictionary.exist

Package: coder.dictionary

Determine whether Embedded Coder Dictionary exists in model or data dictionary

Syntax

tf = coder.dictionary.exist(sourceName)

Description

tf = coder.dictionary.exist(sourceName) returns true if a model or Simulink data
dictionary sourceName contains an Embedded Coder Dictionary.

An Embedded Coder Dictionary is created when you open a model in the Embedded Coder app or
when you open the Embedded Coder Dictionary dialog box for a model or a data dictionary.

Examples

Create an Embedded Coder Dictionary in a Data Dictionary

Create a Simulink data dictionary. Then, determine if the data dictionary contains an Embedded
Coder Dictionary. Use the result to create an Embedded Coder Dictionary or to open the existing
dictionary.

Create a Simulink data dictionary.
dataDictionary = Simulink.data.dictionary.create('DataDictionary.sldd"');

Determine whether the data dictionary contains an Embedded Coder Dictionary. Open the existing
Embedded Coder Dictionary or create and open an Embedded Coder Dictionary in the data
dictionary.

if coder.dictionary.exist('DataDictionary.sldd")

myCoderDict = coder.dictionary.open('DataDictionary.sldd"');
else

myCoderDict = coder.dictionary.create('DataDictionary.sldd");
end

Because the data dictionary did not contain an Embedded Coder Dictionary, the code creates a coder
dictionary in the data dictionary.

Input Arguments

sourceName — Name of model or Simulink data dictionary
character vector | string scalar
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Name of the model or Simulink data dictionary, specified as a character vector or string scalar.

Example: 'rtwdemo roll'

Output Arguments

tf — True or false result
1| 0| logical array

True or false result, returned as 1 or 0 of data type logical.

Version History
Introduced in R2020b

See Also

coder.Dictionary | coder.dictionary.create | coder.dictionary.open |
coder.dictionary.remove

Topics
“Create Data Interface Configuration Programmatically”
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coder.dictionary.move

Package: coder.dictionary

Migrate code generation definitions between models and data dictionaries

Syntax

coder.dictionary.move(sourceName,destinationName)

Description

coder.dictionary.move(sourceName,destinationName) moves code generation definitions,
such as storage classes, from the Embedded Coder Dictionary in sourceName to the Embedded
Coder Dictionary in destinationName. The definitions are removed from sourceName. To copy
code definitions from one Embedded Coder Dictionary to another, use coder.dictionary.copy.

If a code generation definition in sourceName has the same name as a definition in
destinationName, move moves the source entry into the destination, and then renames the entry in
the destination.

Use this function to:

* Move code generation definitions from a model to a Simulink data dictionary. For more
information, see “Share Code Interface Configuration Between Models”.

* In a hierarchy of referenced Simulink data dictionaries, move the Embedded Coder Dictionary
from one data dictionary to another. In a hierarchy of referenced dictionaries, only one dictionary
can store an Embedded Coder Dictionary.

For general information about Embedded Coder Dictionaries and code generation definitions, see
“Define Service Interfaces, Storage Classes, Memory Sections, and Function Templates for Software
Architecture”.

Examples

Move Code Definitions from Model to Model

Create a storage class in the Embedded Coder Dictionary of the example model rtwdemo_roll.
Then, move the storage class to the Embedded Coder Dictionary in rtwdemo rtwecintro.

Open the model rtwdemo_roll and represent the Embedded Coder Dictionary by using a
coder.Dictionary object. Use this object to access the Storage Classes section of the dictionary
and represent the section by using a coder.dictionary.Section object.

rtwdemo roll
coderDictionary = coder.dictionary.open('rtwdemo roll');
storageClassesSect = getSection(coderDictionary, 'StorageClasses');

Add a storage class definition named MyStorageClass to the Storage Classes section. The storage
class definition uses the default property settings.
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newEntry = addEntry(storageClassesSect, 'MyStorageClass"')

newEntry
Entry with properties:

Name: 'MyStorageClass'
DataSource: 'rtwdemo_roll'

Save a copy of rtwdemo_roll in your current folder. Saving the model saves the storage class in the
Embedded Coder Dictionary.

Open the other model, rtwdemo rtwecintro.
rtwdemo_rtwecintro

Move the contents of the Embedded Coder Dictionary in rtwdemo roll to the Embedded Coder
Dictionary in rtwdemo_rtwecintro.

coder.dictionary.move('rtwdemo roll','rtwdemo rtwecintro')
Open the Embedded Coder Dictionary for rtwdemo rtwecintro.

In the Embedded Coder Dictionary window, on the Storage Classes tab, the storage class
MyStorageClass appears. The storage class no longer exists in rtwdemo roll.

Input Arguments

sourceName — Source model file or data dictionary
character vector | string scalar

Source model file or data dictionary, specified as a character vector or string scalar.
* A model must be loaded (for example, by using load system) or open.

You do not need to specify the . sx file extension.
* A dictionary must be open in the Model Explorer, in the current folder, or on the MATLAB path.

You must specify the . sldd file extension.

Example: 'myLoadedModel’
Example: 'myDictionary.sldd’

Data Types: char

destinationName — Destination model file or data dictionary
character vector | string scalar

Destination model file or data dictionary, specified as a character vector or string scalar.
* A model must be loaded (for example, by using load system) or open.

You do not need to specify the . s1x file extension.
* A dictionary must be open in the Model Explorer, in the current folder, or on the MATLAB path.

You must specify the . sldd file extension.
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Example: 'myLoadedModel’
Example: 'myDictionary.sldd'’

Data Types: char

Version History
Introduced in R2018a

See Also
Embedded Coder Dictionary

Topics

“Migrate Data Interface Configuration from Model File to Shared Data Dictionary”

“Define Service Interfaces, Storage Classes, Memory Sections, and Function Templates for Software
Architecture”

“Configure Default C Code Generation for Categories of Data Elements and Functions”
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coder.dictionary.open

Package: coder.dictionary

Open Embedded Coder Dictionary object

Syntax

coderDictionary0Obj = coder.dictionary.open(sourceName)

Description

coderDictionary0Obj = coder.dictionary.open(sourceName) opens the Embedded Coder
Dictionary in the model or Simulink data dictionary identified by sourceName. The function returns a
coder.Dictionary object representing the Embedded Coder Dictionary.

Examples

Open Existing Embedded Coder Dictionary

Open the model rtwdemo_rol1l, which has an Embedded Coder Dictionary.

rtwdemo roll

Open the Embedded Coder Dictionary and represent it with a coder.Dictionary object.

coderDictionaryObj = coder.dictionary.open('rtwdemo roll")

coderDictionaryObj
Dictionary with Sections:
StorageClasses: [1x1 coder.dictionary.Section]

MemorySections: [1x1 coder.dictionary.Section]
FunctionCustomizationTemplates: [1x1 coder.dictionary.Section]

Input Arguments

sourceName — Target model file or data dictionary
character vector | string scalar | Simulink.data.Dictionary object

Name of the model file or data dictionary that contains the Embedded Coder Dictionary, specified as a
character vector.

* A model must be loaded (for example, by using load system) or open.

You do not need to specify the . s1x file extension.
* A dictionary must be open in the Model Explorer, in the current folder, or on the MATLAB path.

You must specify the . sldd file extension.
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Example: 'myLoadedModel’
Example: 'myDictionary.sldd'’

Data Types: char

Output Arguments

coderDictionaryObj — Embedded Coder Dictionary
coder.Dictionary object

Embedded Coder Dictionary, returned as a coder.Dictionary object.

Version History
Introduced in R2019b

See Also
coder.Dictionary | Embedded Coder Dictionary
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coder.dictionary.remove

Package: coder.dictionary

Remove Embedded Coder Dictionary from model or Simulink data dictionary

Syntax

remove(sourceName)

Description

remove (sourceName) removes Embedded Coder Dictionary definitions from your model or Simulink
data dictionary identified by sourceName. When you remove the Embedded Coder Dictionary from a
model, you remove custom definitions and definitions from packages that you have loaded. The model
still contains the local dictionary with definitions from the SimulinkBuiltIn package. When you
remove the Embedded Coder Dictionary from a model that is not linked to a Simulink data dictionary
with definitions, the remaining local dictionary contains definitions from the Simulink package.
When you remove the Embedded Coder Dictionary from a Simulink data dictionary, you remove the
entire Embedded Coder Dictionary, including its packages and definitions.

Use this function to:

* Remove Embedded Coder Dictionary definitions from a model.

* In a hierarchy of referenced Simulink data dictionaries, remove the Embedded Coder Dictionary
from a data dictionary. In a hierarchy of referenced dictionaries, only one dictionary can store an
Embedded Coder Dictionary.

To migrate code generation definitions from one source to another (for example, from a model file to
a Simulink data dictionary), consider using coder.dictionary.move.

Examples

Remove Embedded Coder Dictionary from Model File

When you open the Embedded Coder Dictionary window for a model (see “Open the Embedded Coder
Dictionary” on page 23-0 ) or open the Code perspective for a model, Simulink creates an
Embedded Coder Dictionary in the model file. In this example, create a code generation definition (a
storage class) in the Embedded Coder Dictionary of the example model rtwdemo roll, then remove
the Embedded Coder Dictionary from the model.

Open the model rtwdemo_roll and represent the Embedded Coder Dictionary by using a
coder.Dictionary object. Use this object to access the Storage Classes section of the dictionary
and represent the section by using a coder.dictionary.Section object.

rtwdemo roll

coderDictionary = coder.dictionary.open('rtwdemo roll');
storageClassesSect = getSection(coderDictionary, 'StorageClasses');
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Add a storage class definition named MyStorageClass to the Storage Classes section. The storage
class definition uses the default property settings.

newEntry = addEntry(storageClassesSect, 'MyStorageClass')

newEntry =
Entry with properties:

Name: 'MyStorageClass'
DataSource: 'rtwdemo_roll'

At the command prompt, remove the Embedded Coder Dictionary from the model.
coder.dictionary.remove('rtwdemo roll')

Now, the model file contains an Embedded Coder Dictionary with only the code generation definitions
from the Simulink and SimulinkBuiltIn packages.

Input Arguments

sourceName — Target model file or data dictionary
character vector | string scalar

Target model file or data dictionary, specified as a character vector or string scalar.
* A model must be loaded (for example, by using load system) or open.

You do not need to specify the . s1x file extension.
* A dictionary must be open in the Model Explorer, in the current folder, or on the MATLAB path.

You must specify the . sldd file extension.

Example: 'myLoadedModel’
Example: 'myDictionary.sldd"’

Data Types: char
Tip

To use coder.dictionary.remove on a data dictionary that references other data dictionaries, you
must:

1 Temporarily remove references to dictionaries that also contain code generation definitions.
2 Usecoder.dictionary.remove on the target dictionary.
3 Restore the dictionary references that you removed.

Version History
Introduced in R2018a

For models, local Embedded Coder Dictionary is not removed
Behavior changed in R2019a
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When you use the function coder.dictionary.remove on a model, the function removes only the
local definitions from packages that you have loaded and local custom definitions. The model still
contains the local dictionary with definitions from the SimulinkBuiltIn package.

See Also
Embedded Coder Dictionary

Topics

“Define Service Interfaces, Storage Classes, Memory Sections, and Function Templates for Software
Architecture”

“Configure Default C Code Generation for Categories of Data Elements and Functions”
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copyEntry

Class: coder.dictionary.Section
Package: coder.dictionary

Copy Embedded Coder Dictionary entry

Syntax

newEntry = copyEntry(sectionObj,defName)

newkEntry = copyEntry(sectionObj,defName,targetCoderDict)
Description

newEntry = copyEntry(sectionObj,defName) copies the definition named defName in the
Embedded Coder dictionary section represented by section0bj. The copyEntry syntax returns a
coder.dictionary.Entry object that represents the new definition.

newEntry = copyEntry(sectionObj,defName,targetCoderDict) creates a copy of the
definition in the target Embedded Coder Dictionary represented by targetCoderDict.

Input Arguments

sectionObj — Source Embedded Coder Dictionary section
coder.dictionary.Section object

Source Embedded Coder Dictionary section that contains the code definition, specified as a
coder.dictionary.Section object. The section name identifies the type of code definition that
addEntry creates.

defName — Name of Embedded Coder Dictionary definition
character vector | string scalar

Name of Embedded Coder Dictionary definition that you want to copy, specified as a string.

Example: 'StorageClass?2’

targetCoderDict — Target Embedded Coder Dictionary
coder.Dictionary object

Target Embedded Coder Dictionary, specified as a coder.Dictionary object.

Output Arguments

newEntry — Embedded Coder Dictionary entry
coder.dictionary.Entry object

New Embedded Coder Dictionary entry, returned as a coder.dictionary.Entry object. The new
entry represents a copy of the code definition in the target section of the Embedded Coder Dictionary.
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Examples

Copy Storage Class in Embedded Coder Dictionary

Open the model rtwdemo_roll and represent the Embedded Coder Dictionary by using a
coder.Dictionary object. The dictionary contains an example storage class definition named
SignalStruct.

rtwdemo roll
coderDictionary = coder.dictionary.open('rtwdemo roll');

Create a coder.dictionary.Section object that represents the Storage Classes section of the
Embedded Coder Dictionary.

storageClassesSect = getSection(coderDictionary, 'StorageClasses');

Copy the storage class definition SignalStruct. The new storage class has the name
SignalStruct copy.

newEntry = copyEntry(storageClassesSect, 'SignalStruct')

newEntry
Entry with properties:

Name: 'SignalStruct copy'
DataSource: 'rtwdemo roll'

Copy Storage Class to Different Embedded Coder Dictionary

Open the model rtwdemo_roll and represent the Embedded Coder Dictionary with a
coder.Dictionary object. The dictionary contains an example storage class definition named
SignalStruct.

rtwdemo_roll
coderDictionary = coder.dictionary.open('rtwdemo roll');

Create a coder.dictionary.Section object that represents the Storage Classes section of the
Embedded Coder Dictionary.

storageClassesSect = getSection(coderDictionary, 'StorageClasses');

Create a data dictionary that contains an Embedded Coder Dictionary to store the copy of
SignalStruct.

newSLDD = Simulink.data.dictionary.create('newSLDD.sldd"');
slddCoderDictionary = coder.dictionary.create('newSLDD.sldd");

Copy the storage class definition SignalStruct from the model's Embedded Coder Dictionary to the
data dictionary. The new storage class has the name SignalStruct.

newEntry = copyEntry(storageClassesSect, 'SignalStruct',slddCoderDictionary)

newkEntry =
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Entry with properties:

Name: 'SignalStruct’
DataSource: 'X:\newSLDD.sldd'

Version History
Introduced in R2019b

See Also
coder.dictionary.Entry | coder.Dictionary
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empty

Class: coder.Dictionary
Package: coder

Determine whether Embedded Coder Dictionary is empty

Syntax

tf = empty(coderDictionaryObj)

Description

tf = empty(coderDictionaryObj) returns true if the coder.Dictionary object
coderDictionary0bj is empty. When you remove the Embedded Coder Dictionary from a model or
a data dictionary by using coder.dictionary.remove, the Embedded Coder Dictionary becomes
empty.

Input Arguments

coderDictionaryObj — Embedded Coder Dictionary object
coder.Dictionary object

Embedded Coder Dictionary, specified as a coder.Dictionary object.

Output Arguments

tf — True or false result
1| 0 | logical array

True or false result, returned as a 1 or 0 of data type logical.

Examples

Check If Embedded Coder Dictionary Object Is Empty

Create a data dictionary named 'dataDict.sldd' in the base workspace, and then create an
Embedded Coder Dictionary in the data dictionary. In the base workspace, represent the Embedded
Coder Dictionary by using the coder.Dictionary object myCoderDictObj.

Simulink.data.dictionary.create('dataDict.sldd');
myCoderDictObj = coder.dictionary.create('dataDict.sldd"');

Check if the Embedded Coder Dictionary is empty. When you created the Embedded Coder
Dictionary, definitions from the Simulink package were loaded into it, so the dictionary is initially
not empty.

empty(myCoderDictObj)
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ans =
logical
0

Remove the Embedded Coder Dictionary from the data dictionary and again check to see if it is
empty.

coder.dictionary.remove('dataDict.sldd"');
empty(myCoderDict0bj)

ans =
logical

1

Version History
Introduced in R2019b

See Also
coder.Dictionary

1-102



getSection

getSection

Class: coder.Dictionary
Package: coder

Return coder.dictionary.Section object that represents Embedded Coder Dictionary section

Syntax

sectionObj = getSection(coderDictionaryObj,sectionName)

Description

sectionObj = getSection(coderDictionaryObj,sectionName) returns a
coder.dictionary.Section object that represents one section, sectionName, of an Embedded
Coder Dictionary, which coderDictionaryObj represents. Use the section to access the code
definitions of the type identified by the section name.

Input Arguments

coderDictionaryObj — Embedded Coder Dictionary containing section
coder.Dictionary object

Embedded Coder Dictionary containing section that you want to access, specified as a
coder.Dictionary object. Before you use this function, represent the dictionary with a
coder.Dictionary object by using, for example, the coder.dictionary. create function or the
coder.dictionary.open function.

sectionName — Name of section
'StorageClasses' | 'MemorySections' | 'FunctionCustomizationTemplates'

Name of section that you want to access in the Embedded Coder Dictionary, specified as a string. The
section name identifies the type of code definitions that the section contains.

Example: 'StorageClasses'

Output Arguments

sectionObj — Embedded Coder Dictionary section
coder.dictionary.Section object

Section in the Embedded Coder Dictionary, returned as a coder.dictionary.Section object. The
section contains coder.dictionary.Entry objects that represent code definitions of the type
identified by sectionName.

Examples
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Access Storage Classes in Embedded Coder Dictionary

Open the model rtwdemo_roll and represent the Embedded Coder Dictionary by using a
coder.Dictionary object. Assign the coder.Dictionary object to the variable coderDictObj.

rtwdemo roll
coderDictObj

coder.dictionary.open('rtwdemo roll")

coderDictObj
Dictionary with Sections:

StorageClasses: [1x1 coder.dictionary.Section]

MemorySections: [1x1 coder.dictionary.Section]

FunctionCustomizationTemplates: [1x1 coder.dictionary.Section]

Represent the Storage Classes section of the Embedded Coder Dictionary by using a
coder.dictionary.Section object named SCSectObj.

SCSectObj = getSection(coderDictObj, 'StorageClasses')

SCSectObj
Section with properties:

Name: 'StorageClasses'

Version History
Introduced in R2019b

See Also
coder.Dictionary | coder.dictionary.Section
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getSections

Class: coder.Dictionary
Package: coder

Return coder.dictionary.Section objects of an Embedded Coder Dictionary

Syntax

sections = getSections(coderDictionaryObj)

Description

sections = getSections(coderDictionaryObj) returns the coder.dictionary.Section
objects contained in the Embedded Coder Dictionary that coderDictionary0Obj represents. Use the
section ohjects to access code definitions of different types identified by the section names.

Input Arguments

coderDictionaryObj — Embedded Coder Dictionary
coder.Dictionary object

Embedded Coder Dictionary, specified as a coder.Dictionary object. Before you use this function,
represent the dictionary with a coder.Dictionary object by using, for example, the
coder.dictionary.create function or the coder.dictionary.open function.

Output Arguments

sections — Sections of Embedded Coder Dictionary
array of coder.dictionary.Section objects

Sections of the Embedded Coder Dictionary, returned as an array of coder.dictionary.Section
objects.

Examples

Access Sections in Embedded Coder Dictionary

Open the model rtwdemo_roll and represent the Embedded Coder Dictionary by using a
coder.Dictionary object. Assign the coder.Dictionary object to the variable coderDictObj.

rtwdemo roll
coderDictObj = coder.dictionary.open('rtwdemo roll")

coderDictObj
Dictionary with Sections:

StorageClasses: [1x1 coder.dictionary.Section]
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MemorySections: [1x1 coder.dictionary.Section]
FunctionCustomizationTemplates: [1x1 coder.dictionary.Section]

Access the sections of the dictionary by using an array of the corresponding
coder.dictionary.Section objects.

sectionsArray = getSections(coderDictObj)
sectionsArray =
1x3 Section array with properties:
Name

Use each coder.dictionary.Section object to access the entries in that section of the dictionary.
The first section contains entries that represent function customization template definitions.

sectObj = sectionsArray(1)
sectObj =
Section with properties:

Name: 'FunctionCustomizationTemplates

Version History
Introduced in R2019b

See Also
coder.Dictionary | coder.dictionary.Section | coder.dictionary.Entry
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loadPackage

Class: coder.Dictionary
Package: coder

Load package of code definitions into Embedded Coder Dictionary

Syntax

loadPackage(coderDictionaryObj,pkgName)

Description

loadPackage(coderDictionary0Obj, pkgName) loads the code definitions in the package
pkgName into the Embedded Coder Dictionary that coderDictionaryObj represents.

Input Arguments

coderDictionaryObj — Embedded Coder Dictionary object
coder.Dictionary object

Embedded Coder Dictionary, specified as a coder.Dictionary object.

pkgName — package
character vector | string scalar

Package of code definitions to load into the Embedded Coder Dictionary.

Example: 'Simulink

Examples

Load Package Definitions into Embedded Coder Dictionary

Open the model rtwdemo_roll and represent the Embedded Coder Dictionary by using a
coder.Dictionary object. Assign the coder.Dictionary object to the variable coderDictObj.

rtwdemo_roll
coderDictObj = coder.dictionary.open('rtwdemo roll');

Load the package mpt into the Embedded Coder Dictionary. You can configure the model to use
definitions from the package.

loadPackage(coderDictObj, 'mpt"')

Version History
Introduced in R2019b
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See Also
coder.Dictionary

Topics
“Refer to Code Generation Definitions in a Package” on page 23-7
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refreshPackage

Class: coder.Dictionary
Package: coder

Refresh package definitions in Embedded Coder Dictionary

Syntax

refreshPackage(coderDictionary0Obj)

Description

refreshPackage(coderDictionaryObj) refreshes code definitions stored in packages, which you
create and modify by using the Custom Storage Class Designer. You do not need to refresh code
definitions that you create in the Embedded Coder Dictionary. The refreshPackage function
unloads and reloads the packages that the Embedded Coder Dictionary represented by
coderDictionary0Obj refers to. When you change the code definitions in a package, use
refreshPackage to reload the package in each Embedded Coder Dictionary that refers to the
package.

Input Arguments

coderDictionaryObj — Embedded Coder Dictionary object
coder.Dictionary object

Embedded Coder Dictionary, specified as a coder.Dictionary object.

Examples

Refresh Package Definitions in Embedded Coder Dictionary

Open the model rtwdemo roll and represent the Embedded Coder Dictionary by using a
coder.Dictionary object. Assign the coder.Dictionary object to the variable coderDictObj.

rtwdemo roll
coderDictObj = coder.dictionary.open('rtwdemo roll');

Refresh the packages in the Embedded Coder Dictionary. If you changed definitions in the packages,
the changes now appear in the Embedded Coder Dictionary.

refreshPackage(coderDictObj)

Version History
Introduced in R2019b

See Also
coder.Dictionary
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resetToDefault

Class: coder.Dictionary
Package: coder

Restore Embedded Coder Dictionary to default state

Syntax

resetToDefault(coderDictionaryObj)

Description

resetToDefault(coderDictionaryObj) restores the Embedded Coder Dictionary represented by
coderDictionaryO0bj to its default state. The default Embedded Coder Dictionary includes
definitions only from the Simulink and SimulinkBuiltIn packages. resetToDefault removes
custom definitions from the dictionary.

Input Arguments

coderDictionaryObj — Embedded Coder Dictionary object
coder.Dictionary object

Embedded Coder Dictionary specified as a coder.Dictionary object.

Examples

Reset Embedded Coder Dictionary

Open the model rtwdemo roll and represent the Embedded Coder Dictionary with a
coder.Dictionary object. Assign the coder.Dictionary object to the variable coderDictObj.
The Embedded Coder Dictionary for rtwdemo roll contains two example storage classes and the
default storage classes.

rtwdemo_roll
coderDictObj = coder.dictionary.open('rtwdemo roll');

Reset the Embedded Coder Dictionary. Resetting the dictionary removes the example storage classes
and leaves only the definitions in the Simulink and SimulinkBuiltIn packages.

resetToDefault(coderDictObj)

Version History
Introduced in R2019b

See Also
coder.Dictionary
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unloadPackage

Class: coder.Dictionary
Package: coder

Unload package of code definitions from Embedded Coder Dictionary

Syntax

unloadPackage(coderDictionaryObj, pkgName)

Description

unloadPackage(coderDictionary0Obj, pkgName) unloads the code definitions in the package
pkgName from the Embedded Coder Dictionary that coderDictionaryObj represents.
Input Arguments

coderDictionaryObj — Embedded Coder Dictionary object
coder.Dictionary object

Embedded Coder Dictionary, specified as a coder.Dictionary object.

pkgName — package
character vector | string scalar

Package of code definitions to unload from the Embedded Coder Dictionary.
Example: 'Simulink’

Example: 'mpt'

Examples

Unload Package Definitions from Embedded Coder Dictionary

Open the model rtwdemo_roll and represent the Embedded Coder Dictionary by using a
coder.Dictionary object. Assign the coder.Dictionary object to the variable coderDictObj.

rtwdemo roll
coderDictObj = coder.dictionary.open('rtwdemo roll');

Unload the package Simulink from the dictionary. The definitions are not available for configuring
model elements.

unloadPackage(coderDictObj, 'Simulink")

Version History
Introduced in R2019b
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See Also
loadPackage
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valid

Class: coder.Dictionary
Package: coder

Determine whether coder.Dictionary object represents a valid Embedded Coder Dictionary

Syntax

tf = valid(coderDictionaryObj)

Description

tf = valid(coderDictionaryObj) returns true if the coder.Dictionary object
coderDictionary0bj is valid. A coder.Dictionary object is valid if it represents an existing
Embedded Coder Dictionary. When you remove the Embedded Coder Dictionary, the
coder.Dictionary object is not valid.

Input Arguments

coderDictionaryObj — Embedded Coder Dictionary object
coder.Dictionary object

Embedded Coder Dictionary, specified as a coder.Dictionary object.

Output Arguments

tf — True or false result
1|0 | logical array

True or false result, returned as a 1 or 0 of data type logical.

Examples

Check If Embedded Coder Dictionary Object Is Valid

Create a data dictionary named 'dataDict.sldd' in the base workspace and create an Embedded
Coder Dictionary in the data dictionary. Represent the Embedded Coder Dictionary by using the
coder.Dictionary object myCoderDictObj in the base workspace.

Simulink.data.dictionary.create('dataDict.sldd");
myCoderDictObj = coder.dictionary.create('dataDict.sldd');

Check whether the coder.Dictionary object in the base workspace represents a valid Embedded
Coder Dictionary.

valid(myCoderDictObj)

ans =



valid

logical
1

Remove the Embedded Coder Dictionary from the data dictionary and check the coder.Dictionary
object again. When you remove the Embedded Coder Dictionary, the coder.Dictionary object is
not valid.

coder.dictionary.remove('dataDict.sldd"');
valid(myCoderDict0bj)

ans =
logical

0

Version History
Introduced in R2019b

See Also
coder.Dictionary
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coder.dictionary.Entry class

Package: coder.dictionary

Configure Embedded Coder Dictionary definition

Description

An object of the coder.dictionary.Entry class represents one definition of an Embedded Coder
Dictionary. In this API, the object is called an entry. The information that the object represents is a
definition. In this documentation, definition refers to the definition of the entry object.

A coder.Dictionary object contains three coder.dictionary.Section objects, which represent
the sections of an Embedded Coder Dictionary: Storage Classes, Memory Sections, and Function
Customization Templates. A coder.dictionary.Section object contains
coder.dictionary.Entry objects, which represent the definitions stored in that section of the
Embedded Coder Dictionary. The name of the section identifies the type of code definitions that the
section contains. To access the sections of an Embedded Coder Dictionary, use a coder.Dictionary
object. To access the dictionary entries within the section, use a coder.dictionary.Section
object.

Creation

The functions addEntry, getEntry, copyEntry, and find create coder.dictionary.Entry
objects.

Code Definition Properties
A coder.dictionary.Entry object has these properties.

Name — Name of code definition
character vector

Name of the coder dictionary definition that the entry represents. The name must be unique among
the definitions in the section of the dictionary.

DataSource — Location of code definition
character vector

The location of the code definition. This property is read-only.

* Built-in — Provided by Simulink.

* Model name — Defined in a Simulink model.

* Dictionary name — Defined in a Simulink data dictionary.

* Package name — Defined in the Simulink package or in a custom package.

To access the properties of the code definition that an entry represents, use the
getAvailableProperties, get, and set methods. Each type of code definition has available
properties listed.
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Storage Classes

Name — Name of storage class
StorageClassl (default) | character vector | string scalar

Name of the storage class. The name must be unique among the storage classes in the dictionary.

For lists of built-in and example storage classes that Simulink provides, see “Choose Storage Class for
Controlling Data Representation in Generated Code”.

Description — Purpose and functionality of storage class
character vector | string scalar

Custom text that you can use to describe the purpose and functionality of the storage class.

DataSource — Location of code definition
character vector

The location of the code definition. This property is read-only.

* Built-in — Provided by Simulink.

* Model name — Defined in a Simulink model.

* Dictionary name — Defined in a Simulink data dictionary.

* Package name — Defined in the Simulink package or in a custom package.

DataAccess — Specification to access the data
Direct (default) | Function

Specification to access data associated with the model. Access the data directly (Direct), through
customizable get and set functions (Function), or by using a pointer (Pointer). For more
information, see “Access Data Through Functions by Using Storage Classes in Embedded Coder
Dictionary”.

Dependencies
* Setting this property to Function or Pointer:

* Sets DataScope to Imported.

* Means that you cannot specify multi-instance properties.

* Sets the PreserveDimensions property to false. To preserve dimensions of
multidimensional arrays in the generated code, set DataAccess to Direct.

In addition, setting this property to Function enables these properties:

* AccessMode

* AllowedAccess

* GetFunctionName
¢ SetFunctionName

DataScope — Specification to generate data definition
Exported (default) | Imported
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Specification that the generated code defines the data (Exported) or import (Imported) the data
definition from external code. Built-in storage classes and storage classes in packages such as
Simulink can use other scope options, such as File.

Dependencies
* Setting this property to Imported:

* Disables DefinitionFile. To include your external source code file in the build process, use
model configuration parameters. For an example, see “Configure Data Interface”.

* Means that you cannot set HeaderFile to $N. h, though you can use the $N token.
» To set this property to Exported, you must use one of the tokens $N or $R in the value of
HeaderFile.

Header File — Name of header file that declares data
$N. h (default) | character vector | string scalar

Name of the header file that declares the data, specified as a name or naming rule. A naming rule
includes a combination of text and tokens. Valid tokens are listed in this table.

Token Description

$R Name of root model

$N Name of associated data element

$G Name of storage class

$u User token text, which you specify for a model as
described in “Identifier Format Control”

Dependencies

+ Ifyou set DataScope to Exported, you must use one of the tokens $R or $N in the value of this
property.

* Ifyou set DataScope to Imported, you cannot set the value of this property to $N. h, but you can
use the $N token.

Definition File — Name of source file that defines data
$N. c (default) | character vector | string scalar

Name of the source file that defines the data, specified as a name or naming rule. A naming rule
includes a combination of text and tokens. Valid tokens are listed in this table.

Token Description

$R Name of root model

$N Name of associated data element

$G Name of storage class

$u User token text, which you specify for a model as described in
“Identifier Format Control”
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Dependencies

Setting DataScope to Imported disables DefinitionFile. To include your external source code
file in the build process, use model configuration parameters. For an example, see “Configure Data
Interface”.

AccessMode — Specification to access data through functions
Value (default) | Pointer

Specification for the storage class to access data associated with the model through functions by
using Value or Pointer. For more information, see “Access Data Through Functions by Using
Storage Classes in Embedded Coder Dictionary”.

Dependencies
This property is enabled only when you set DataAccess to Function.

AllowedAccess — Specification to allow access to data through functions
ReadWrite (default) | ReadOnly | WriteOnly

Specification for the storage class to allow read and write (ReadWrite), read-only (ReadOnly), or
write-only (WriteOnly) access to the data.

Dependencies
This property is enabled only when you set DataAccess to Function.

GetFunctionName — Name of the get function that fetches the associated data
get $N$M (default) | character vector | string scalar

Name of the get function that fetches the associated data, specified as a name or naming rule. A
naming rule includes a combination of text and tokens. Valid tokens are listed in this table.

Token Description

$N Name of associated data element (required)

$R Name of root model

$M Mangle text that ensures uniqueness

$uU User token text. See “Identifier Format Control”.

Dependencies

This property is enabled only when you set DataAccess to Function and AllowedAccess to
ReadWrite or ReadOnly.

SetFunctionName — Name of the set function that modifies the associated data
set $N$M (default) | character vector | string scalar

Name of the set function that fetches the modified data, specified as a name or naming rule. A
naming rule includes a combination of text and tokens. Valid tokens are listed in this table.

Token Description
$N Name of associated data element (required)
$R Name of root model
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Token Description
$M Mangle text that ensures uniqueness
$uU User token text. See “Identifier Format Control”.

Dependencies

This property is enabled only when you set DataAccess to Function and AllowedAccess to
ReadWrite or WriteOnly.

DifferentInstanceDataSettings — Specification to assign separate storage settings for
single-instance data and multi-instance data
false (default) | true

Specification for the storage class to use either the storage settings that you specify for single-
instance data or the settings that you specify for multi-instance data. When you apply the storage
class to a data item, the Embedded Coder Dictionary determines if it is a single-instance storage class

or a multi-instance storage class by the type of data and by the context of the model within the model
reference hierarchy.

Dependencies

Selecting this property enables the properties SingleInstanceStorageType,
MultiInstanceStorageType, and MultiInstanceStructureTypeName,
MultiInstanceStructureInstanceName.

StorageType — Specification to aggregate data into a structure
Unstructured (default) | Structured

Specification to aggregate the data that uses the storage class into a structure in the generated code.
Each data element appears in the code as a field of the structure. To create a structure, use
Structured.

Dependencies
Setting this property to Structured enables StructureTypeName and StructureInstanceName.

StructureTypeName — Name of structure type
$RSN$GSM (default) | character vector | string scalar

Name of the structure type in the generated code, specified as a name or a naming rule. A naming
rule includes a combination of text and tokens. Valid tokens are listed in this table.

Token Description

$R Name of root model

$N Base name of associated function, such as step

$G Name of storage class

$u User token text, which you specify for a model as described in
“Identifier Format Control”

$M Name-mangling text inserted, if necessary, to avoid name collisions

Dependencies

Setting StorageType to Structured enables this property.
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StructureInstanceName — Name of structure variable
$G$NSM (default) | character vector | string scalar

Name of the structure variable in the generated code, specified as a name or a naming rule. A naming
rule includes a combination of text and tokens. Valid tokens are listed in this table.

Token Description

$R Name of root model

$N Base name of associated function, such as step

$G Name of storage class

$u User token text, which you specify for a model as described in
“Identifier Format Control”

$M Name-mangling text inserted, if necessary, to avoid name collisions

Dependencies
Setting StorageType to Structured enables this property.

SingleInstanceStorageType — Specification to aggregate single-instance data into a
structure

Structured (default) | Unstructured

Specification to aggregate the single-instance data that uses the storage class into a structure in the
generated code. Each data element appears in the code as a field of the structure. To create a
structure, use Structured.

Dependencies

* Setting the property UseDifferentPropSettingsForInstanceData to true enables this
property.

» Setting this property to Structured enables the properties
SingleInstanceStructureTypeName and SingleInstanceStructureInstanceName.

SingleInstanceStructureTypeName — Name of structure type for single-instance data
$RSN$GSM (default) | character vector | string scalar

Name of the structure type in the generated code, specified as a name or a naming rule. A naming
rule includes a combination of text and tokens. Valid tokens are listed in this table.

Token Description

$R Name of root model

$N Base name of associated function, such as step

$G Name of storage class

$u User token text, which you specify for a model as described in
“Identifier Format Control”

$M Name-mangling text inserted, if necessary, to avoid name collisions

Dependencies

Setting SingleInstanceStorageType to Structured enables this property.
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SingleInstanceStructureInstanceName — Name of structure variable for single-instance
data

$G$NS$M (default) | character vector | string scalar

Name of the structure variable in the generated code, specified as a name or a naming rule. A naming
rule includes a combination of text and tokens. Valid tokens are listed in this table.

Token Description

$R Name of root model

$N Base name of associated function, such as step

$G Name of storage class

$u User token text, which you specify for a model as described in
“Identifier Format Control”

$M Name-mangling text inserted, if necessary, to avoid name collisions

Dependencies
Setting SingleInstanceStorageType to Structured enables this property.

MultiInstanceStorageType — Specification to aggregate multi-instance data into a
structure

Structured (default)

Specification to aggregate the single-instance data that uses the storage class into a structure in the

generated code. Each data element appears in the code as a field of the structure. You cannot change
the value of this property.

Dependencies

Setting the property UseDifferentPropSettingsForInstanceData to true enables this
property.

MultiInstanceStructureTypeName — Name of structure type for multi-instance data
$RSN$GSM (default) | character vector | string scalar

Name of the structure type in the generated code, specified as a name or a naming rule. A naming
rule includes a combination of text and tokens. Valid tokens are listed in this table.

Token Description

$R Name of root model

$N Base name of associated function, such as step

$G Name of storage class

$u User token text, which you specify for a model as described in
“Identifier Format Control”

$M Name-mangling text inserted, if necessary, to avoid name collisions

Dependencies

» Setting the property UseDifferentPropSettingsForInstanceData to true enables this
property.
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» If you set the property DataAccess to Function, you cannot set this property.

MultiInstanceStructureInstanceName — Name of structure variable for multi-instance
data
$G$NS$M (default) | character vector | string scalar

Name of the structure variable in the generated code, specified as a name or a naming rule. A naming
rule includes a combination of text and tokens. Valid tokens are listed in this table.

Token Description

$R Name of root model

$N Base name of associated function, such as step

$G Name of storage class

$u User token text, which you specify for a model as described in
“Identifier Format Control”

$M Name-mangling text inserted, if necessary, to avoid name collisions

Dependencies

* Setting the property UseDifferentPropSettingsForInstanceData to true enables this
property.

* Ifyou set the property DataAccess to Function, you cannot set this property.

DataInit — How to initialize data
Dynamic (default) | Static | None

Specification that the generated codes initialize the data.
* Dynamic — The generated code initializes the data as part of the model initialization entry-point

function.

* Static — The generated code initializes the data in the same statement that defines and
allocates memory for the data. The assignment statement appears at the top ofa .c or .cpp
source file, outside of a function.

* None — The generated code does not initialize the data.

Dependencies

* Ifyouset Const to true, you cannot set this property to Dynamic.
» Setting this property to Dynamic sets the property Const to false.

MemorySection — Location in memory to allocate data
None (default) | coder.dictionary.Entry object

Location in memory to allocate data, specified as a coder.dictionary.Entry object that
represents a memory section that exists in the Embedded Coder Dictionary. For information about
memory sections, see “Control Data and Function Placement in Memory by Inserting Pragmas”.

PreserveDimensions — Specification to preserve dimensions of multidimensional arrays
false (default) | true
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Specification for the storage class to preserve dimensions of multidimensional arrays in the
generated code. For more information, see “Preserve Dimensions of Multidimensional Arrays in
Generated Code”.

Const — Specification to apply const qualifier
false (default) | true

Specification to apply the const qualifier to the data.
Dependencies

» If you select this property, you cannot set DataInit to Dynamic.
* Setting DataInit to Dynamic \sets this property to false.

Volatile — Specification to apply volatile qualifier
false (default) | true

Specification to apply the volatile qualifier to the data.

OtherQualifier — Specification to apply a custom qualifier
character vector | string scalar

Specification to apply a custom qualifier to the data. For example, some memory architectures
support qualifiers far and huge.

Do not use this property to apply the keyword static. Instead, use the built-in storage class
FileScope, which you cannot apply with the Code Mappings editor. See “Choose Storage Class for
Controlling Data Representation in Generated Code”.

AccessibleByParameters — Whether to allow usage with model parameters
false (default) | true

Specification indicating whether to allow usage of the storage class with model parameters.
Dependencies
* Setting DataInit to Static sets this property to true.

* Setting DataInit to Dynamic sets this property to false.
* To set the value of this property, set DataInit to None.

AccessibleBySignals — Whether to allow usage with model signals
true (default) | false

Specification indicating whether to allow usage of the storage class with model signals.
Dependencies

* Setting DataInit to Dynamic sets this property to true.
* Setting Datalnit to Static sets this property to false.
* To set the value of this property, set DataInit to None.

Function Customization Templates

Name — Name of function template
FunctionTemplatel (default) | character vector | string scalar
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Name of the template. The name must be unique among the function templates in the dictionary.
Embedded Coder provides the built-in templates listed in this table.

Template Description

ModelFunction In the Code Mappings editor, use for entry-point functions for
initialization, execution, termination, and reset (see “Configure
Default Code Generation for Functions”)

UtilityFunction In the Code Mappings editor, use for shared utility functions (see
“Configure Default Code Generation for Functions”)

Description — Purpose and functionality of function template
character vector | string scalar

Custom text that you can use to describe the purpose and functionality of the function template.

FunctionName — Names of generated functions
$RS$N (default) | character vector | string scalar

Names of the functions in the generated code, specified as a naming rule. A naming rule includes a
combination of text and tokens. Valid tokens are listed in this table.

Token Description

$R Name of root model

$N Base name of associated function, such as step

$u User token text, which you specify for a model as described in
“Identifier Format Control”

$C For shared utility functions, a checksum inserted to avoid name
collisions

$M Name-mangling text inserted, if necessary, to avoid name collisions

MemorySection — Location in memory to allocate function
None (default) | coder.dictionary.Entry object

Location in memory to allocate function, specified as a coder.dictionary.Entry object that
represents a memory section that exists in the Embedded Coder Dictionary. For information about
memory sections, see “Control Data and Function Placement in Memory by Inserting Pragmas”.

Memory Sections

Name — Name of memory section
character vector | string scalar

Name of the memory section. The name must be unique among the memory sections in the dictionary.
Embedded Coder provides the built-in memory sections listed in this table.

Memory Section Description

MemConst Apply the storage type qualifier const to the data.

MemVolatile Apply the storage type qualifier volatile to the data.
MemConstVolatile Apply the storage type qualifiers const and volatile to the data.
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Description — Purpose and functionality of memory section
character vector | string scalar

Custom text that you can use to describe the purpose and functionality of the memory section.

Comment — Comment to insert in the generated code
character vector | string scalar

Code comment that the code generator includes with the pragmas or other decorations that you
specify with PreStatement and PostStatement.

PreStatement — Code to insert before data or function code
character vector | string scalar

Code, such as pragmas, to insert before the definitions and declarations of the data or functions that
are in the memory section.

You can use the token $R to represent the name of the model that uses the memory section.

When you set StatementsSurround to EachVariable, you can use the token $N to represent the
name of each variable or function that uses the memory section.

PostStatement — Code to insert after data or function code
character vector | string scalar

Code, such as pragmas, to insert after the definitions and declarations of the data or functions that
are in the memory section.

You can use the token $R to represent the name of the model that uses the memory section.

When you set StatementsSurround to EachVariable, you can use the token $N to represent the
name of each variable or function that uses the memory section.

StatementsSurround — Specification to wrap data and functions separately or in a group
EachVariable (default) | AllVariables

Specification to insert code statements (PreStatement and PostStatement):

* Around each variable and function that uses the memory section. Select EachVariable.

* Once, around the entire memory section. The generated code aggregates the variable and
function definitions into a contiguous code block and surrounds the block with the statements.
Select Al1lVariables.

Methods

Public Methods

get Get value of code definition property

set Set value of code definition property

getAvailableProperties Return properties for code definition

deleteEntry Delete Embedded Coder Dictionary entry

valid Determine if coder.dictionary.Entry object represents a valid code definition
Examples
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Create Definition in Embedded Coder Dictionary

Open the model rtwdemo_roll and represent the Embedded Coder Dictionary by using the
coder.Dictionary object coderDictionary. Use this object to access the Storage Classes section
of the dictionary, which contains the storage class definitions.

rtwdemo roll
coderDictionary = coder.dictionary.open('rtwdemo roll');

Create a coder.dictionary.Section object that represents the Storage Classes section of the
Embedded Coder Dictionary.

storageClassesSect = getSection(coderDictionary, 'StorageClasses');

Add a definition named MyStorageClass to the Storage Classes section. The storage class definition
uses the default property settings. You can change these settings by using the set function.

newEntry = addEntry(storageClassesSect, 'MyStorageClass')

newkEntry =
Entry with properties:

Name: 'MyStorageClass'
DataSource: 'rtwdemo roll'

Version History
Introduced in R2019b

See Also
coder.Dictionary | coder.dictionary.Section | Embedded Coder Dictionary
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deleteEntry

Class: coder.dictionary.Entry
Package: coder.dictionary

Delete Embedded Coder Dictionary entry

Syntax

deleteEntry(entryObj)

Description

deleteEntry(entryObj) deletes an Embedded Coder Dictionary definition that the entry
entryObj represents.

Input Arguments

entryObj — Embedded Coder Dictionary entry
coder.dictionary.Entry object

Embedded Coder Dictionary entry, specified as a coder.dictionary.Entry object.

Examples

Delete Storage Class from Embedded Coder Dictionary

Open the model rtwdemo_roll and represent the Embedded Coder Dictionary by using a
coder.Dictionary object. Use this object to access the Storage Classes section of the dictionary
and represent the section by using a coder.dictionary.Section object.

rtwdemo_roll

coderDictionary = coder.dictionary.open('rtwdemo roll');

storageClassesSect = getSection(coderDictionary, 'StorageClasses');

Represent the example storage class ParamStruct by using a coder.dictionary.Entry object.
entryObj = getEntry(storageClassesSect, 'ParamStruct');

Delete the ParamStruct storage class.

deleteEntry(entry0bj)

Version History
Introduced in R2019b
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See Also
coder.dictionary.Entry | coder.Dictionary | coder.dictionary.Section
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get

Class: coder.dictionary.Entry
Package: coder.dictionary

Get value of code definition property

Syntax

propValue = get(entry0Obj,propName)

Description

propValue = get(entryObj,propName) returns the value of the property propName for the code
definition that entry0bj represents.

Input Arguments

entryObj — Embedded Coder Dictionary entry
coder.dictionary.Entry object

Embedded Coder Dictionary entry that represents the code definition, specified as a
coder.dictionary.Entry object. Before you use this function, represent the code definition by
using a coder.dictionary.Entry object. Use, for example, the addEntry function.

propName — property name
character vector | string scalar

Property of code definition, specified as a character vector or string scalar.

Output Arguments

propValue — property value
string | coder.dictionary.Entry object

Value of the property propName for the code definition that entry0bj represents, returned as a
string or a coder.dictionary.Entry object. For storage classes and function customization
templates, the MemorySection property can have a value that is a coder.dictionary.Entry
object representing a memory section definition.

Examples

Return Property Value of Storage Class Definition

Open the model rtwdemo_roll and represent the Embedded Coder Dictionary by using a
coder.Dictionary object. Use this object to access the Storage Classes section of the dictionary
and represent the section with a coder.dictionary.Section object.
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rtwdemo roll

coderDictionary = coder.dictionary.open('rtwdemo roll');

storageClassesSect = getSection(coderDictionary, 'StorageClasses');

Represent the example storage class ParamStruct by using a coder.dictionary.Entry object.
entryObj = getEntry(storageClassesSect, 'ParamStruct');

Return the value of the DataInit property of the storage class definition. This storage class uses
static data initialization.

dataInitVal

get(entryObj, 'DataInit')

dataInitVal

'Static'

Version History
Introduced in R2019b

See Also
coder.dictionary.Entry | coder.Dictionary | coder.dictionary.Section
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getAvailableProperties

Class: coder.dictionary.Entry
Package: coder.dictionary

Return properties for code definition

Syntax

properties = getAvailableProperties(entryObj)

Description

properties = getAvailableProperties(entryObj) returns a cell array of the properties of
the code definition that entry0bj represents.

Input Arguments

entryObj — Embedded Coder Dictionary entry
coder.dictionary.Entry object

Embedded Coder Dictionary entry, specified as a coder.dictionary.Entry object.

Output Arguments

properties — code definition properties
cell array of property names

Code definition properties available for the definition that entryObj represents, returned as a cell
array of character vectors. For a list of properties available for each type of code definition, see
Embedded Coder Dictionary.

Examples

Get Properties of Storage Class Definition

Open the model rtwdemo_roll and represent the Embedded Coder Dictionary by using a
coder.Dictionary object. Use this object to access the Storage Classes section of the dictionary
and represent the section by using a coder.dictionary.Section object.

rtwdemo roll

coderDictionary = coder.dictionary.open('rtwdemo roll');

storageClassesSect = getSection(coderDictionary, 'StorageClasses');

Represent the example storage class ParamStruct by using a coder.dictionary.Entry object.
entryObj = getEntry(storageClassesSect, 'ParamStruct');

Get a list of the properties of the ParamStruc storage class. To get and set the values of these
properties, use the get and set methods.



getAvailableProperties

properties = getAvailableProperties(entryObj)

Version History
Introduced in R2019b

See Also
coder.dictionary.Entry | coder.Dictionary | coder.dictionary.Section
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set

Class: coder.dictionary.Entry
Package: coder.dictionary

Set value of code definition property

Syntax

set(entry0Obj,Namel,Valuel, ..., NameN,ValueN)

Description

set(entry0Obj,Namel,Valuel, ..., NameN,ValueN) sets the properties to the specified values

for the Embedded Coder Dictionary definition that entryObj represents.

Input Arguments

entryObj — Embedded Coder Dictionary entry
coder.dictionary.Entry object

Embedded Coder Dictionary entry that represents the code definition, specified as a
coder.dictionary.Entry object. Before you use this function, represent the code definition by
using a coder.dictionary.Entry object. Use, for example, the addEntry function.

Namel,Valuel, ...,NameN, ValueN — Property specifications
name-value pairs representing properties and values

Property specifications for the definition, specified as one or more name-value pairs representing
names and values of properties of the code definition. For a list of the properties of an Embedded
Coder Dictionary definition, see coder.dictionary.Entry.

Example: 'MemorySection', 'memSectl’

Example: 'DataScope', 'Exported’

Examples

Set Property Value of Storage Class Definition

Open the model rtwdemo_roll and represent the Embedded Coder Dictionary by using a
coder.Dictionary object. Use this object to access the Storage Classes section of the dictionary
and represent the section by using a coder.dictionary.Section object.

rtwdemo _roll
coderDictionary = coder.dictionary.open('rtwdemo roll');
storageClassesSect = getSection(coderDictionary, 'StorageClasses');

Represent the example storage class ParamStruct by using a coder.dictionary.Entry object.

entryObj = getEntry(storageClassesSect, 'ParamStruct');



set

Change the value of the HeaderFile property of the storage class definition from $N. h to
$N_params.h.

set(entryObj, 'HeaderFile', '$N params.h')

Version History
Introduced in R2019b

See Also
coder.dictionary.Entry | coder.Dictionary | coder.dictionary.Section
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valid

Class: coder.dictionary.Entry
Package: coder.dictionary

Determine if coder.dictionary.Entry object represents a valid code definition

Syntax

tf = valid(entryObj)

Description

tf = valid(entryObj) returns true if the coder.dictionary.Entry object entryObj is valid.
A coder.dictionary.Entry object is valid if it represents an existing code definition. When you
remove the code definition that the entry represents, the coder.dictionary.Entry object is not
valid.

Input Arguments

entryObj — Embedded Coder Dictionary entry
coder.dictionary.Entry object

Embedded Coder Dictionary entry, specified as a coder.dictionary.Entry object.

Output Arguments

tf — True or false result
1| 0| logical array

True or false result, returned as a 1 or 0 of data type logical.

Examples

Check if Entry Object Is Valid

Open the model rtwdemo_roll and represent the Embedded Coder Dictionary by using a
coder.Dictionary object. Use this object to access the Storage Classes section of the dictionary
and represent the section by using a coder.dictionary.Section object.

rtwdemo roll
coderDictionary = coder.dictionary.open('rtwdemo roll');
storageClassesSect = getSection(coderDictionary, 'StorageClasses');

Represent the example storage class ParamStruct by using a coder.dictionary.Entry object.
entryObj = getEntry(storageClassesSect, 'ParamStruct');

Check if the coder.dictionary.Entry object in the base workspace represents a valid code
definition.



valid

valid(entryObj)
ans =
logical
1

Remove the code definition from the Embedded Coder Dictionary and check the
coder.dictionary.Entry object again. When you remove the code definition, the
coder.dictionary.Entry object is not valid.

deleteEntry(storageClassesSect, 'ParamStruct');
valid(entryObj)

ans =
logical

0

Version History
Introduced in R2019b

See Also
coder.dictionary.Entry | coder.Dictionary | coder.dictionary.Section

1-137



1 Embedded Coder Functions

1-138

addEntry

Class: coder.dictionary.Section
Package: coder.dictionary

Add a new entry to Embedded Coder Dictionary section

Syntax

addEntry(sectionObj,defName)
entryObj = addEntry(sectionObj,entryName)

Description

addEntry(sectionObj,defName) adds a definition named defName to the Embedded Coder
Dictionary section section0Obj, a coder.dictionary.Section object.

entryObj = addEntry(sectionObj,entryName) returns a coder.dictionary.Entry object
that represents the new Embedded Coder Dictionary definition.

Input Arguments

sectionObj — Embedded Coder Dictionary section
coder.dictionary.Section object

Section in the Embedded Coder Dictionary, specified as a coder.dictionary.Section object. The
section name identifies the type of code definition that addEntry creates.

defName — Name of Embedded Coder Dictionary definition
character vector | string scalar

Name of newly created Embedded Coder Dictionary definition, specified as a character vector or
string scalar.

Example: 'StorageClass?2’

Output Arguments

entryObj — Embedded Coder Dictionary entry
coder.dictionary.Entry object

New Embedded Coder Dictionary entry, returned as a coder.dictionary.Entry object. The new
entry represents the new code definition in the section of the Embedded Coder Dictionary.

Examples



addEntry

Add Storage Class to Embedded Coder Dictionary

Open the model rtwdemo_roll and represent the Embedded Coder Dictionary by using a
coder.Dictionary object. Use this object to access the Storage Classes section of the dictionary,
which contains the storage class definitions.

rtwdemo roll
coderDictionary = coder.dictionary.open('rtwdemo roll');

Create a coder.dictionary.Section object that represents the Storage Classes section of the
Embedded Coder Dictionary.

storageClassesSect = getSection(coderDictionary, 'StorageClasses');

Add a storage class definition named MyStorageClass to the Storage Classes section. The storage
class definition uses the default property settings. You can change these settings by using the set
function.

newEntry

addEntry(storageClassesSect, 'MyStorageClass"')

newkEntry =
Entry with properties:

Name: 'MyStorageClass'
DataSource: 'rtwdemo roll'

Version History
Introduced in R2019b

See Also
coder.Dictionary | coder.dictionary.Section | coder.dictionary.Entry
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deleteEntry

Class: coder.dictionary.Section
Package: coder.dictionary

Delete Embedded Coder Dictionary entry

Syntax

deleteEntry(section0Obj,defName)

Description

deleteEntry(section0bj,defName) deletes an Embedded Coder Dictionary definition that has
the name defName from the section section0bj, a coder.dictionary.Section object.

Input Arguments

sectionObj — Embedded Coder Dictionary section
coder.dictionary.Section object

Section in the Embedded Coder Dictionary that contains its definition, specified as a
coder.dictionary.Section object.

defName — Name of Embedded Coder Dictionary definition
character vector | string scalar

Name of Embedded Coder Dictionary definition, specified as a character vector or string scalar. To
get a list of definitions in a section, use the methods find and get.

Example: 'StorageClass?2’

Examples

Delete Storage Class from Embedded Coder Dictionary

Open the model rtwdemo_roll and represent the Embedded Coder Dictionary by using a
coder.Dictionary object. Use this object to access the Storage Classes section of the dictionary,
which contains the storage class definitions.

rtwdemo _roll
coderDictionary = coder.dictionary.open('rtwdemo roll');

Create a coder.dictionary.Section object that represents the Storage Classes section of the
Embedded Coder Dictionary.

storageClassesSect = getSection(coderDictionary, 'StorageClasses')

storageClassesSect =

Section with properties:
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Name: 'StorageClasses'

Get a list of the storage class definitions in the section. Use the find method to get the
coder.dictionary.Entry objects in the section. Then, use the get method to list the names of the
definitions that the entries represent.

entryObjects = find(coderDictionary, 'StorageClasses');
get(entryObjects, 'Name")

ans =

1x19 cell array
Columns 1 through 4

{'ExportedGlobal'} {'ImportedExtern'} {'ImportedExternP.."} {'BitField'}
Columns 5 through 9

{'Const'} {'Volatile'} {'ConstVolatile'} {'Define'} {'ImportedDefine'}
Columns 10 through 13

{'ExportToFile'} {'ImportFromFile'} {'FileScope'} {'Localizable'}
Columns 14 through 18

{'Struct'} {'GetSet'} {'CompilerFlag'} {'Reusable'} {'SignalStruct'}
Column 19

{'ParamStruct'}
Remove the example storage class ParamStruct from the dictionary.

deleteEntry(storageClassesSect, 'ParamStruct');

Version History
Introduced in R2019b

See Also
coder.Dictionary | coder.dictionary.Section | coder.dictionary.Entry
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exist

Class: coder.dictionary.Section
Package: coder.dictionary

Determine if code definition exists in Embedded Coder Dictionary section

Syntax

tf = exist(sectionObj,defName)

Description

tf = exist(sectionObj,defName) returns true if the Embedded Coder Dictionary section
represented by sectionObj contains a definition with the name defName.

Input Arguments

sectionObj — Embedded Coder Dictionary section
coder.dictionary.Section object

Section in the Embedded Coder Dictionary, specified as a coder.dictionary.Section object.

defName — Name of Embedded Coder Dictionary definition
character vector | string scalar

Name of Embedded Coder Dictionary definition, specified as a character vector or string scalar.

Example: 'StorageClass?2’

Output Arguments

tf — True or false result
1| 0| logical array

True or false result, returned as a 1 or 0 of data type logical.

Examples

Check If Storage Class Exists

Open the model rtwdemo_roll and represent the Embedded Coder Dictionary by using a
coder.Dictionary object. Use this object to access the Storage Classes section of the dictionary,
which contains the storage class definitions.

rtwdemo_roll
coderDictionary = coder.dictionary.open('rtwdemo roll');

Create a coder.dictionary.Section object that represents the Storage Classes section of the
Embedded Coder Dictionary.
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storageClassesSect = getSection(coderDictionary, 'StorageClasses');
Check if the Storage Classes section contains the example storage class SignalStruct.
exist(storageClassesSect, 'SignalStruct')
ans =
logical
1
Remove the storage class, and then see whether the definition still exists.

deleteEntry(storageClassesSect, 'SignalStruct');
exist(storageClassesSect, 'SignalStruct')

ans =
logical

0

Version History
Introduced in R2019b

See Also
coder.Dictionary | coder.dictionary.Section | coder.dictionary.Entry
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find
Class: coder.dictionary.Section

Package: coder.dictionary

Search in Embedded Coder Dictionary section

Syntax

foundEntries = find(sectionObj,Namel,Valuel, ..., NameN,ValueN)
Description

foundEntries = find(sectionObj,Namel,Valuel,...,NameN,ValueN) searches the

Embedded Coder Dictionary section section0Obj by using search criteria Namel, Valuel,
..,NameN, ValueN, and returns an array of matching entries that were found in that section.

Input Arguments

sectionObj — Embedded Coder Dictionary section
coder.dictionary.Section object

Section to search in the Embedded Coder Dictionary, specified as a coder.dictionary.Section
object.

Namel,Valuel, ...,NameN, ValueN — Search criteria
name-value pairs representing properties

Search criteria, specified as one or more name-value pairs representing names and values of
properties of the definitions in the Embedded Coder Dictionary section. For a list of the properties of
an Embedded Coder Dictionary entry, see coder.dictionary.Entry.

Example: 'MemorySection', 'memSectl'’

Example: 'DataScope’, 'Exported’

Output Arguments

foundEntries — Embedded Coder Dictionary entries matching search criteria
array of coder.dictionary.Entry objects

Embedded Coder Dictionary entries that match the specified search criteria, returned as an array of
coder.dictionary.Entry objects.

Examples

Search Embedded Coder Dictionary for Exported Storage Classes

Open the model rtwdemo_roll and create an Embedded Coder Dictionary in the model. Represent
the Embedded Coder Dictionary by using the coder.Dictionary object coderDictionary. Use



find

this object to access the Storage Classes section of the dictionary, which contains the storage class
definitions.

rtwdemo_roll
coderDictionary = coder.dictionary.open('rtwdemo roll');

Create a coder.dictionary.Section object that represents the Storage Classes section of the
Embedded Coder Dictionary.

storageClassesSect = getSection(coderDictionary, 'StorageClasses');

Find the storage classes that have DataScope set to Exported.

exportedSCs = find(storageClassesSect, 'DataScope', 'Exported"')

exportedSCs
1x2 Entry array with properties:

Name
DataSource

Version History
Introduced in R2019b

See Also
coder.Dictionary | coder.dictionary.Section | coder.dictionary.Entry
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Class: coder.dictionary.Section
Package: coder.dictionary

Return coder.dictionary.Entry object that represents an Embedded Coder Dictionary definition

Syntax

entryObj = getEntry(sectionObj,defName)

Description

entryObj = getEntry(sectionObj,defName) returns a coder.dictionary.Entry object
representing the Embedded Coder Dictionary definition that has the name defName found in the
section sectionObj, a coder.dictionary.Section object.

Input Arguments

sectionObj — Embedded Coder Dictionary section
coder.dictionary.Section object

Embedded Coder Dictionary section containing the code definition, specified as a
coder.dictionary.Section object. The section name identifies the type of code definition.

defName — Name of Embedded Coder Dictionary definition
character vector | string scalar

Name of Embedded Coder Dictionary definition, specified as a character vector or string scalar.

Example: 'StorageClass?2'’

Output Arguments

entryObj — Embedded Coder Dictionary entry
coder.dictionary.Entry object

Embedded Coder Dictionary entry, returned as a coder.dictionary.Entry object. The entry
represents the code definition in the Embedded Coder Dictionary section.

Examples

Get Storage Class from Embedded Coder Dictionary

Open the model rtwdemo_roll and represent the Embedded Coder Dictionary by using a
coder.Dictionary object. Use this object to access the Storage Classes section of the dictionary,
which contains the storage class definitions.

rtwdemo roll
coderDictionary = coder.dictionary.open('rtwdemo roll');
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Create a coder.dictionary.Section object that represents the Storage Classes section of the
Embedded Coder Dictionary.

storageClassesSect = getSection(coderDictionary, 'StorageClasses');

Represent the example storage class ParamStruct by using a coder.dictionary.Entry object.
entryObj = getEntry(storageClassesSect, 'ParamStruct')

Entry with properties:

Name: 'ParamStruct’
DataSource: 'rtwdemo roll'

Version History
Introduced in R2019b

See Also
coder.Dictionary | coder.dictionary.Section | coder.dictionary.Entry
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coder.dictionary.Section class

Package: coder.dictionary

Configure Embedded Coder Dictionary section

Description

An object of the coder.dictionary.Section class represents one section of an Embedded Coder
Dictionary, such as Storage Classes or Memory Sections. The object enables you to perform
operations on the section such as adding or deleting entries.

A coder.Dictionary object contains three coder.dictionary.Section objects, which represent
the sections of an Embedded Coder Dictionary: Storage Classes, Memory Sections, and Function
Customization Templates. A coder.dictionary.Section object contains
coder.dictionary.Entry objects, which represent the definitions stored in that section of the
Embedded Coder Dictionary. The name of the section identifies the type of code definitions that the
section contains. To access the sections of an Embedded Coder Dictionary, use a coder.Dictionary
object. To access the dictionary entries within the section, use a coder.dictionary.Section
object.

Creation

The function getSection creates a coder.dictionary.Section object.

Properties

Name — Name of Embedded Coder Dictionary Section
‘StorageClasses' | 'MemorySections' | 'FunctionCustomizationTemplates'

Name of Embedded Coder Dictionary Section, returned as a character vector. This property is read-
only.

Example: 'StorageClasses'

Methods

Public Methods

addEntry Add a new entry to Embedded Coder Dictionary section

getEntry Return coder.dictionary. Entry object that represents an Embedded Coder Dictionary
definition

copyEntry  Copy Embedded Coder Dictionary entry

deleteEntry Delete Embedded Coder Dictionary entry

exist Determine if code definition exists in Embedded Coder Dictionary section
find Search in Embedded Coder Dictionary section
Examples
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Create Embedded Coder Dictionary Section Object

Open the model rtwdemo_roll and represent the Embedded Coder Dictionary by using the
coder.Dictionary object coderDictionary.

rtwdemo roll
coderDictionary = coder.dictionary.open('rtwdemo roll');

Create a coder.dictionary.Section object that represents the Memory Sections section of the
Embedded Coder Dictionary.

memorySectionsSect getSection(coderDictionary, 'MemorySections')

memorySectionsSect =
Section with properties:
Name: 'MemorySections'

The section contains coder.dictionary.Entry objects, each of which represents a built-in
memory section definition.

Version History
Introduced in R2019b

See Also
coder.Dictionary | coder.dictionary.Entry | Embedded Coder Dictionary
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coder.replace

Replace current MATLAB function implementation with code replacement library function in
generated code

Syntax

coder.replace(ifNoReplacement)

Description

coder.replace(ifNoReplacement) replaces the current function implementation with a code
replacement library function.

During code generation, when you call coder. replace in a MATLAB function, the code generator
performs a code replacement library lookup for the function signature:

[yl type, y2 type,..., yn typel=fcn(x1l _type, x2_type,...,xn_type)
The input data types are x1_type, x2 type,...,xn_type and the output types, derived from the
implementation, are y1 type, y2 type,..., yn type. If a match for the MATLAB function is

found in a registered code replacement library, the contents of the MATLAB function are discarded
and replaced with a call to the code replacement library function. If a match is not found, the code
generates without replacement.

coder.replace only affects code generation and does not alter MATLAB code or MEX function
generation. coder. replace is intended to replace a MATLAB function that has behavior equivalent
to its replacement function implementation. If the MATLAB function body is empty or not equivalent
to the replacement function implementation, it may be eliminated from the generated code. The
MATLAB function prior to replacement is used for simulation. You are responsible for verifying the
numeric result of simulation and code generation after replacement.

Examples

Replace a MATLAB Function with Custom Code

Replace a MATLAB function with a custom implementation that is registered in the code replacement
library.

Write a MATLAB function, calculate, that you want to replace with a custom implementation,
replacement calculate impl.c, in the generated code.

function y = calculate(x)
% Search in the code replacement library for replacement
% and use replacement function if available
% Error if not found
coder.replace('-errorifnoreplacement');
y = sqrt(x);
end

Write a MATLAB function, top_function, that calls calculate.



coder.replace

function out = top function(in)
p = calculate(in);
out = exp(p);

end

Create a file named crl_table calculate.m that describes the function entries for a code
replacement table. The replacement function replacement calculate impl.c and header file
replacement calculate impl.h must be on the path.

function hLib = crl _table calculate()
hLib = RTW.TflTable;

%---------- entry: calculate -----------
hEnt = RTW.TflCFunctionEntry;
setTflCFunctionEntryParameters (hEnt,
'Key', 'calculate',
'Priority', 100,
'"ArrayLayout’, 'COLUMN MAJOR',
'"ImplementationName’,
'replacement calculate impl',
'ImplementationHeaderFile',
'replacement calculate impl.h',
"ImplementationSourceFile’,
'replacement calculate impl.c')
% Conceptual Args

arg = getTflArgFromString(hEnt, 'yl', 'double');
arg.I0Type = 'RTW I0 OUTPUT';
addConceptualArg(hEnt, arg);

arg = getTflArgFromString(hEnt, ‘'ul', 'double');
addConceptualArg(hEnt, arg);

% Implementation Args

arg = getTflArgFromString(hEnt, 'yl', ‘'double');
arg.I0Type = 'RTW I0 OUTPUT';
hEnt.Implementation.setReturn(arg);

arg = getTflArgFromString(hEnt, 'ul', 'double');
hEnt.Implementation.addArgument(arg);

addEntry(hLib, hEnt);

end

Create an rtwTargetInfo file:

function rtwTargetInfo(tr)

rtwTargetInfo function to register a code

replacement library (CRL)
for use with codegen

o° o o°

% Register the CRL defined in local function locCrlRegFcn
tr.registerTargetInfo(@locCrlRegFcn);

end % End of RTWTARGETINFO
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function thisCrl = locCrlRegFcn

% Instantiate a CRL registry entry
thisCrl = RTW.TflRegistry;

% Define the CRL properties

thisCrl.Name = 'My calculate Example';

thisCrl.Description = 'Demonstration of function replacement’;
thisCrl.TableList = {'crl table calculate'};

thisCrl.BaseTfl = 'C89/C90 (ANSI)';

thisCrl.TargetHWDeviceType = {'*'};

end % End of LOCCRLREGFCN

Refresh registration information. At the MATLAB command line, enter:

RTW.TargetRegistry.getInstance('reset');

Because the data type of x and y is double, coder. replace searches for double =
calculate(double) in the Code Replacement Library. If it finds a match, codegen generates the
following code:

real T top function(real T in)

{
real T p;
p = replacement calculate impl(in);
return exp(p);

}

In the generated code, the replacement function replacement calculate impl replaces the
MATLAB function calculate.

Input Arguments

ifNoReplacement — Selects whether the code generator produces a warning or error when
no match is found
'-errorifnoreplacement' | '-warnifnoreplacement’

The ifNoReplacement argument selects whether the code generator issues an error or warning
when no match is found. If this argument is omitted, the code generator does not issue an error or
warning.

coder.replace('-errorifnoreplacement') replaces the current function implementation with
a code replacement library function. If a match is not found, code generation stops. An error message
describing the code replacement library lookup failure is generated.

coder.replace('-warnifnoreplacement') replaces the current function implementation with a
code replacement library function. If match is not found, code is generated for the current function. A
warning describing the code replacement library lookup failure is generated during code generation.

Example: coder.replace()



coder.replace

Tips
* coder.replace requires an Embedded Coder license.

* coder.replace is a code generation function and does not alter MATLAB code or MEX function
generation.

* coder.replace is not intended to be called multiple times within a function.
* coder.replace is not intended to be used within conditional expressions and loops.

* coder.replace does not support saturation and rounding modes during code replacement
library lookups.

* coder.replace does not support varargout.
* coder.replace does not support function replacement that requires data alignment.

* coder.replace does not support function replacement of MATLAB functions with variable-size
inputs.

Version History
Introduced in R2012b

See Also
codegen

Topics

“Replace MATLAB Functions with Custom Code by Using the coder.replace Function”
“Define Code Replacement Library Optimizations”

“What Is Code Replacement Customization?”

“What Is Code Replacement?”
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coder.report.generateCodeMetrics

Generate static code metrics report

Syntax

coder.report.generateCodeMetrics(model)
coder.report.generateCodeMetrics(subsystem)
coder.report.generateCodeMetrics(  ,Name,Value)

Description

coder.report.generateCodeMetrics(model) generates a static code metrics report for the
code generated from model without generating a full code generation report. The default file name of
the static code metrics report is metrics.html.

You can also generate a static code metrics report in a code generation report by using the function
coder.report.generate or by selecting Generate Static Code Metrics for Model in the
Configuration Parameters dialog box.

coder.report.generateCodeMetrics(subsystem) generates the static code metrics report for
the subsystem. The build folder for the subsystem must be present in the current working folder.

coder.report.generateCodeMetrics(  ,Name,Value) specifies options by using one or
more Name, Value pair arguments.

Examples

Generate Static Code Metrics for Model

Generate code for a model, and then generate the static code metrics.
Open the model rtwdemo_counter.

open rtwdemo counter

Turn off code generation report generation.

set _param('rtwdemo counter', 'GenerateReport','off');

Build the model.

slbuild('rtwdemo counter');

Generate a static code metrics report for the model.
coder.report.generateCodeMetrics('rtwdemo counter');

Open the static code metrics report.



coder.report.generateCodeMetrics

web('metrics.html');

Generate Static Code Metrics for Subsystem

Generate code and static code metrics for a subsystem.
Open the model rtwdemo counter.

open rtwdemo counter

Turn off code generation report generation.

set param('rtwdemo counter', 'GenerateReport', 'off');
Build the subsystem.

slbuild('rtwdemo counter/Amplifier');

Generate a static code metrics report for the subsystem.
coder.report.generateCodeMetrics('rtwdemo counter/Amplifier"');
Open the static code metrics report.

web('metrics.html');

Specify Code Metrics Report File Name

Generate code metrics in a report that uses a custom file name.
Open the model rtwdemo_counter.

open rtwdemo counter

Turn off code generation report generation.

set _param('rtwdemo counter', 'GenerateReport', 'off');
Build the model.

slbuild('rtwdemo counter');

Generate a static code metrics report for the model. Name the generated code metrics report
code metrics.html.

coder.report.generateCodeMetrics('rtwdemo counter','FileName', 'code metrics.html');
Open the static code metrics report.

web('code metrics.html');

Input Arguments

model — Model name
character vector | string scalar
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Model name, specified as a character vector or string scalar.
Example: 'rtwdemo counter'

Data Types: char

subsystem — Subsystem name
character vector | string scalar

Subsystem name, specified as a character vector or sting scalar.
Example: 'rtwdemo counter/Amplifier’

Data Types: char
Name-Value Pair Arguments

Specify optional pairs of arguments as Namel=Valuel, .. .,NameN=ValueN, where Name is the
argument name and Value is the corresponding value. Name-value arguments must appear after
other arguments, but the order of the pairs does not matter.

Before R2021a, use commas to separate each name and value, and enclose Name in quotes.

Example: 'FileName', 'X:\code metrics.html' creates a static code metrics report named
code metrics.html.

BuildDir — Build folder
character vector | string scalar

Build folder that contains the generated code, specified as a character vector or string scalar.

Example: 'BuildDir', 'X:\rtwdemo comments ert rtw'

FileName — Name of report file
character vector | string scalar

Name of the generated static code metrics HTML file, specified as a character vector or string scalar.

Example: 'FileName', 'X:\code metrics.html'

Version History
Introduced in R2020b

See Also
coder.report.generate
Topics

“Static Code Metrics”
“Generate Static Code Metrics Report for Simulink Model”
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coder.setupMISRAConfig

Configure parameters to improve generated code compliance with MISRA C and C++ guidelines

Syntax

coder.setupMISRAConfig(cfg)

Description
coder.setupMISRAConfig(cfg) sets up an Embedded Coder code generation configuration object

with properties selected to improve the generated code compliance with MISRA® C:2012 and MISRA
C++:2008 guidelines.

Examples

Configure Code Generation Configuration Object for Improved MISRA Compliance
Create an Embedded Coder code generation configuration object.

cfg = coder.config('lib', 'ecoder', true);

Set properties that might impact MISRA compliance.

coder.setupMISRAConfig(cfg);

The function coder.setupMISRAConfig sets property values according to the values shown in the
table.

Property Value for Improved MISRA Compliance
CastingMode 'Standards'

CppNamespace Valid namespace name for C++
DataTypeReplacement 'CoderTypedefs'
DynamicMemoryAllocation 'Off'

EnableRuntimeRecursion false

EnableSignedLeftShifts false

EnableSignedRightShifts false

GenerateDefaultInSwitch true

ParenthesesLevel '"Maximum'

RuntimeChecks false

TargetLangStandard 'C99 (ISO)' forC, 'C++03 (ISO)' for C++
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If the CppNamespace property is unset, and the TargetLang property is 'C++', then
coder.setupMISRAConfig sets the CppNamespace property to a default character vector,
'Codegen'. Modify this value to a namespace name that is particular to your project.

Input Arguments

cfg — Embedded Coder code generation configuration object
coder.EmbeddedCodeConfig object

Embedded Coder configuration object for generating C/C++ code from MATLAB code. Create the
object by using coder.config.

Example: cfg = coder.config('lib’, '‘ecoder’,true)

Version History
Introduced in R2017b
See Also

Topics
“Generate C/C++ Code with Improved MISRA Compliance”

External Websites
www.misra.org.uk
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coder.storageClass

Assign storage class to global variable

Syntax

coder.storageClass(global name, storage class)

Description

coder.storageClass(global name, storage class) assigns the storage class
storage class to the global variable global name.

Assign the storage class to a global variable in a function that declares the global variable. You do not
have to assign the storage class in more than one function.

You must have an Embedded Coder license to use coder.storageClass. Only when you use an
Embedded Coder project or configuration object for generation of C/C++ libraries or executables
does the code generation software recognize coder.storageClass calls.

Examples

Export Global Variables

In the function addglobals_ex, assign the 'ExportedGlobal' storage class to the global variable
myglobalone and the 'ExportedDefine’ storage class to the global variable myglobaltwo.

function y = addglobals ex(x) S%#codegen
% Define the global variables.

global myglobalone;

global myglobaltwo;

% Assign the storage classes.
coder.storageClass('myglobalone’', 'ExportedGlobal');
coder.storageClass('myglobaltwo', 'ExportedDefine');
y = myglobalone + myglobaltwo + Xx;

end

Create a code configuration object for a library or executable.

cfg = coder.config('dll', 'ecoder', true);

Generate code. This example uses the -globals argument to specify the types and initial values of
myglobalone and myglobaltwo. Alternatively, you can define global variables in the MATLAB
global workspace. To specify the type of the input argument x, use the -args option.

codegen -config cfg -globals {'myglobalone', 1, 'myglobaltwo', 2} -args {1} addglobals_ex -report

From the initial values of 1 and 2, codegen determines that myglobalone and myglobaltwo have
the type double. codegen defines and declares the exported variables myglobalone and
myglobaltwo. It generates code that initializes myglobalone to 1.0 and myglobaltwo to 2.0.
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To view the generated code for myglobaltwo and myglobalone, click the View report link.
* myglobaltwo is defined in the Exported data define section in addglobals ex.h.

/* Exported data define */

/* Definition for custom storage class: ExportedDefine */
#define myglobaltwo 2.0

* myglobalone is defined in the Variable Definitions section in addglobals ex.c.

/* Variable Definitions */
/* Definition for custom storage class: ExportedGlobal */
double myglobalone;

* myglobalone is declared as extern in the Variable Declarations section in
addglobals_ex.h.

/* Variable Declarations */
/* Declaration for custom storage class: ExportedGlobal */
extern double myglobalone;

* myglobalone is initialized in addglobals ex initialize.c.
/* Include Files */
#include "addglobals ex initialize.h"

#include "addglobals ex.h"
#include "addglobals ex data.h"

/* Function Definitions */

/*
* Arguments : void
* Return Type : void
*/

void addglobals ex initialize(void)
myglobalone = 1.0;
isInitialized addglobals ex = true;

}

Import Global Variable

In the function addglobal im, assign the 'ImportedExtern' storage class to the global variable
myglobal.

function y = addglobal im(x)

% Define the global variable.

global myglobal;

% Assign the storage classes.
coder.storageClass('myglobal', 'ImportedExtern');
y = myglobal + x;

end

Create a file c:\myfiles\myfile. c that defines and initializes the imported variable myglobal.
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#include <stdio.h>

/* Variable definitions for imported variables */
double myglobal = 1.0;

Create a code configuration object. Configure the code generation parameters to include myfile.c.
For output type ' Lib', or if you generate source code only, you can generate code without providing
this file. Otherwise, you must provide this file.

cfg = coder.config('dll', 'ecoder', true);
cfg.CustomSource = 'myfile.c';
cfg.CustomInclude = 'c:\myfiles';

Generate the code. This example uses the -globals argument to specify the type and initial value of
myglobal. Alternatively, you can define global variables in the MATLAB global workspace. For
imported global variables, the code generation software uses the initial values to determine only the

type.
codegen -config cfg -globals {'myglobal', 1} -args {1} addglobal im -report

From the initial value 1, codegen determines that myglobal has type double. codegen declares
the imported global variable myglobal. It does not define myglobal or generate code that initializes
myglobal. myfile. c provides the code that defines and initializes myglobal.

To view the generated code for myglobal, click the View report link.

myglobal is declared as extern in the Variable Declarations section in
addglobal im data.h.

/* Variable Declarations */

/* Declaration for custom storage class: ImportedExtern */
extern double myglobal;

Import External Pointer

In the function addglobal imptr, assign the 'ImportedExternPointer' storage class to the
global variable myglobal.

function y = addglobal imptr(x)

% Define the global variable.

global myglobal;

% Assign the storage classes.
coder.storageClass('myglobal', 'ImportedExternPointer');
y = myglobal + x;

end

Create a file c:\myfiles\myfile. c that defines and initializes the imported global variable
myglobal.

#include <stdio.h>
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/* Variable definitions for imported variables */
double v = 1.0;
double *myglobal = &v;

Create a code configuration object. Configure the code generation parameters to include myfile.c.
For output type ' Lib', or if you generate source code only, you can generate code without providing
this file. Otherwise, you must provide this file.

cfg = coder.config('dll', 'ecoder', true);
cfg.CustomSource = 'myfile.c';
cfg.CustomInclude = 'c:\myfiles';

Generate the code. This example uses the -globals argument to specify the type and initial value of
the global variable myglobal. Alternatively, you can define global variables in the MATLAB global
workspace. For imported global variables, the code generation software uses the initial values to
determine only the type.

codegen -config cfg -globals {'myglobal', 1} -args {1} addglobal imptr -report

From the initial value 1, codegen determines that myglobal has type double. codegen declares
the imported global variable myglobal. It does not define myglobal or generate code that initializes
myglobal. myfile. c provides the code that defines and initializes myglobal.

To view the generated code for myglobal, click the View report link.

myglobal is declared as extern in the Variable Declarations section in
addglobal imptr data.h.

/* Variable Declarations */
/* Declaration for custom storage class: ImportedExternPointer */
extern double *myglobal;

Input Arguments

global_name — Name of global variable
character vector

global name is the name of a global variable, specified as a character vector. global name must
be a compile-time constant.

Example: 'myglobal’
Data Types: char

storage_class — Name of storage class
"ExportedGlobal' | 'ExportedDefine' | 'ImportedExtern' | 'ImportedExternPointer'

Storage class to assign to global var. storage class can have one of the following values.
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Storage Class Description

"ExportedGlobal’ * Defines the variable in the Variable
Definitions section of the C file
entry point name.c.

* Declares the variable as an extern in the
Variable Declarations section of the
header file entry point name.h

» Initializes the variable in the function
entry point name initialize.h.

'"ExportedDefine’ Declares the variable with a #define directive in
the Exported data define section of the
header file entry point name.h.

'"ImportedExtern’ Declares the variable as an extern in the
Variable Declarations section of the header
file entry point name data.h. The external
code must supply the variable definition.

'ImportedExternPointer’ Declares the variable as an extern pointer in the
Variable Declarations section of the header
file entry point name data.h. The external
code must define a valid pointer variable.

» Ifyou do not assign a storage class to a global variable, except for the declaration location, the
variable behaves like it has an 'ExportedGlobal' storage class. For an 'ExportedGlobal'’
storage class, the global variable is declared in the file entry point name.h. When the global
variable does not have a storage class, the variable is declared in the file
entry point name data.h.

Data Types: char

Limitations

» After you assign a storage class to a global variable, you cannot assign a different storage class to
that global variable.

* You cannot assign a storage class to a constant global variable.

Version History
Introduced in R2015b

See Also
codegen
Topics

“Control Declarations and Definitions of Global Variables in Code Generated from MATLAB Code”
“Storage Classes for Code Generation from MATLAB Code”
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compare

Compare signal data

Syntax

[matchNames, matchFigures, mismatchNames, mismatchFigures]
data _setl, data set2)

[matchNames, matchFigures, mismatchNames, mismatchFigures]
data setl, data set2, 'Plot', param value)

[matchNames, matchFigures, mismatchNames, mismatchFigures] = cgv.CGV.compare(
data setl, data set2, 'Plot', 'none', 'Signals', signal list,
'ToleranceFile', file name)

cgv.CGV.compare(

cgv.CGV.compare(

Description

[matchNames, matchFigures, mismatchNames, mismatchFigures] = cgv.CGV.compare(
data setl, data set2) compares data from two data sets which have common signal names
between both executions. Possible outputs of the cgv.CGV.compare function are matched signal
names, figure handles to the matched signal names, mismatched signal names, and figure handles to
the mismatched signal names. By default, cgv.CGV. compare looks at the signals which have a
common name between both executions.

[matchNames, matchFigures, mismatchNames, mismatchFigures] = cgv.CGV.compare(
data setl, data set2, 'Plot', param value) compares the signals and plots the signals
according to param_value

[matchNames, matchFigures, mismatchNames, mismatchFigures] = cgv.CGV.compare(
data setl, data set2, 'Plot', 'none', 'Signals', signal list,
'ToleranceFile', file name) compares only the given signals and does not produce plots.
Input Arguments

data_setl, data_set2

Output data from a model. After running the model, use the getOutputData function to get the data.
The cgv.CGV.getOutputData function returns a cell array of the output signal names.

varargin

Variable number of parameter name and value pairs.

varargin Parameters

You can specify the following argument properties for the cgv.CGV.compare function using
parameter name and value argument pairs. These parameters are optional.
Plot(optional)

Designates which comparison data to plot. The value of this parameter must be one of the
following:
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* 'match': plot the comparison of the matched signals from the two data sets
* 'mismatch’(default): plot the comparison of the mismatched signals from the two datasets
* 'none': do not produce a plot

Signals(optional)

A cell array of character vectors, where each vector is a signal name in the output data. Use
getSavedSignals to view the list of available signal names in the output data. signal list
can contain an individual signal or multiple signals. The syntax for an individual signal name is:

signal list = {'log data.subsystem name.Data(:,1)'}
The syntax for multiple signal names is:
signal list = {'log data.block name.Data(:,1)"',...
'log data.block name.Data(:,2)',...
'log data.block name.Data(:,3)', ...
‘log_data.block _name.Data(:,4)'};

If a model component contains a space or newline character, MATLAB adds parentheses and a
single quote to the name of the component. For example, if a section of the signal has a space,
'block name', MATLAB displays the signal name as:

log_data.('block name').Data(:,1)

To use the signal name as input to a CGV function, 'block name' must have two single quotes.
For example:

signal list = {'log data.(''block name'').Data(:,1)"'}

If Signals is not present, the signals are compared.
Tolerancefile(optional)

Name for the file created by the createToleranceFile function. The file contains the signal
names and the associated tolerance parameter name and value pair for comparing the data.

Output Arguments

Depending on the data and the parameters, the following output arguments might be empty.
match_names

Cell array of matching signal names.

match_figures

Array of figure handles for matching signals

mismatch_names

Cell array of mismatching signal names

mismatch_figures

Array of figure handles for mismatching signals
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See Also

Topics
“Verify Numerical Equivalence with CGV”
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configModel

Determine and change configuration parameter values

Syntax

cfgObj.configModel()

Description
cfgObj.configModel () determines the recommended values for the configuration parameters in

the model. cfg0Obj is a handle to a cgv.Config object. The ReportOnly property of the object
determines whether configModel changes the configuration parameter values.

See Also
Topics

“Manage Configuration Sets for a Model”
“Programmatic Code Generation Verification”
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coder.MATLABCodeTemplate class

Package: coder

Represent code generation template for MATLAB Coder

Description

Create a coder.MATLABCodeTemplate object from a code generation template (CGT) file. You can
use this file to customize the code generation output for MATLAB Coder™. If a CGT file is not
provided, the coder.MATLABCodeTemplate object is created from the default template file
matlabroot/toolbox/coder/matlabcoder/templates/
matlabcoder default template.cgt.

The coder.MATLABCodeTemplate class is a handle class.

Creation

Description

newObj = coder.MATLABCodeTemplate() creates a coder.MATLABCodeTemplate object from
the default code generation template (CGT) file matlabroot/toolbox/coder/matlabcoder/
templates/matlabcoder default template.cgt.

newObj = coder.MATLABCodeTemplate(CGTFile) creates a coder.MATLABCodeTemplate
object from the code generation template file CGTFile. If the file is not on the MATLAB path, specify
a full path to the file.

Input Arguments

CGTFile — Code generation template
character vector

Name of code generation template file, specified as a character vector.

Methods

Public Methods

coder MATLABCodeTemplate.emitSection Emit comments for template section

coder MATLABCodeTemplate.getcurrenttokens Get current tokens

coder MATLABCodeTemplate.getTokenValue Get value of token

coder MATLABCodeTemplate.setTokenValue Set value of token for code generation template

Examples
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Create coder.MATLABCodeTemplate Object from Default CGT File

This example show how to create a coder.MATLABCodeTemplate object from the default code
generation template (CGT) file matlabroot/toolbox/coder/matlabcoder/templates/
matlabcoder default template.cgt

newObj = coder.MATLABCodeTemplate()
newObj =
MATLABCodeTemplate with properties:

CGTFile: 'matlabcoder_default template.cgt'

Create coder.MATLABCodeTemplate Object from Custom CGT File

This example show how to create a coder.MATLABCodeTemplate object from a code generation
template (CGT) file that you specify. If the file is not on the MATLAB path, you must specify a full path
to the file.

newObj = coder.MATLABCodeTemplate('custom matlabcoder template.cgt')

newObj =
MATLABCodeTemplate with properties:

CGTFile: 'custom matlabcoder template.cgt'

Version History
Introduced in R2014a

See Also
coder.MATLABCodeTemplate.setTokenValue | coder.MATLABCodeTemplate.getTokenValue
| coder .MATLABCodeTemplate.getcurrenttokens |
coder.MATLABCodeTemplate.emitSection

Topics

“Generate Custom File and Function Banners for C/C++ Code”
“Code Generation Template Files for MATLAB Code”
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copySetup

Create copy of cgv.CGV object

Syntax

cgv0Obj2 = cgvObjl.copySetup()

Description

cgv0Obj2 = cgv0bjl.copySetup() creates a copy of a cgv.CGV on page 1-43 object, cgv0Obj1.
The copied object, cgv0Obj2, has the same configuration as cgv0bj 1, but does not copy results of the
execution.

Examples

Make a copy of a cgv.CGV object, set it to run in a different mode, then run and compare the objects
in a cgv.Batch object.

cgvModel = 'rtwdemo cgv';

cgvObjl = cgv.CGV(cgvModel, 'connectivity', 'sim');
cgvObjl.run();

cgv0Obj2 = cgv0Objl.copySetup()
cgv0Obj2.setMode('sil');

cgv0Obj2.run();

Tips

* You can use this method to make a copy of a cgv.CGV object and then modify the object to run in
a different mode by calling setMode.

+ Ifyou have a cgv.CGV object, which reported errors or failed at execution, you can use this
method to copy the object and rerun it. The copied object has the same configuration as the
original object, therefore you might want to modify the location of the output files by calling
setOutputDir. Otherwise, during execution, the copied cgv.CGV object overwrites the output
files.

See Also
run

Topics
“Verify Numerical Equivalence with CGV”
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copyConceptualArgsToimplementation

Copy conceptual argument specifications to implementation specifications of an entry for code
replacement table entry

Syntax

copyConceptualArgsToImplementation(hEntry)

Description

copyConceptualArgsToImplementation(hEntry) provides a quick way to perform a shallow
copy of conceptual arguments to matching implementation arguments.

The conceptual arguments and implementation arguments refer to the same argument instance. If
you update an implementation argument, the corresponding conceptual argument is also updated.

Use this function when the conceptual arguments and the implementation arguments are the same
for a code replacement table entry.

For arguments with an unsized type, such as integer, the code generator determines the size of the
argument values based on hardware implementation configuration settings of the MATLAB code or
model.

Examples

Copy Conceptual Argument to Implementation Arguments

This example shows how to use the copyConceptualArgsToImplementation function to copy
conceptual argument specifications to matching implementation arguments for an addition operation.

hLib = RTW.TflTable;

% Create an entry for addition of built-in uint8 data type
op_entry = RTW.TflCOperationEntry;
op_entry.setTflCOperationEntryParameters (

'Key"', '"RTW_OP_ADD',

'"Priority"', 90, ...

'SaturationMode’, '"RTW_SATURATE_ON_OVERFLOW',
'RoundingModes", {'RTW_ROUND UNSPECIFIED'},
'ImplementationName’, 'u8 add u8 u8',
'"ImplementationHeaderFile', 'u8 add u8 u8.h',
"ImplementationSourceFile', 'u8 add u8 u8.c' );

arg = hLib.getTflArgFromString('yl', 'uint8');
arg.I0Type = 'RTW IO OUTPUT';
op_entry.addConceptualArg(arg);

arg = hLib.getTflArgFromString('ul', 'uint8');
op_entry.addConceptualArg(arg);
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arg = hLib.getTflArgFromString('u2', 'uint8');
op_entry.addConceptualArg(arg);

op_entry.copyConceptualArgsToImplementation();

addEntry(hLib, op_entry);

Input Arguments

hEntry — Handle to a code replacement table entry
handle

The hEntry is a handle to a code replacement table entry previously returned by instantiating a code
replacement table entry class, such as hEntry = RTW.TflCFunctionEntry or hEntry =
RTW.TflCOperationEntry.

Example: op_entry

Version History
Introduced in R2007b

See Also

Topics

“Define Code Replacement Library Optimizations”
“Code You Can Replace from MATLAB Code”
“Code You Can Replace From Simulink Models”
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createAndAddConceptualArg

Create conceptual argument from specified properties and add to conceptual arguments for code
replacement table entry

Syntax

arg = createAndAddConceptualArg(hEntry,argType, varargin)

Description

arg = createAndAddConceptualArg(hEntry,argType, varargin) creates a conceptual
argument from specified properties and adds the argument to the conceptual arguments for a code
replacement table entry.

Examples

Specify Conceptual Output and Input Arguments

This example shows how to use thecreateAndAddConceptualArg function to specify conceptual
output and input arguments for a code replacement operator entry.

For examples of fixed-point arguments that use relative scaling or relative slope/bias values, see “Net
Slope Scaling Code Replacement” and “Equal Slope and Zero Net Bias Code Replacement”.

op_entry = RTW.TflCOperationEntry;

Q

o o of

createAndAddConceptualArg(op_entry, 'RTW.TflArgNumeric',

"Name', 'yl', ...
'I0Type', 'RTW_IO OUTPUT',
'IsSigned’, true,

'WordLength', 32,
'FractionLength', 0);

createAndAddConceptualArg(op_entry, 'RTW.TflArgNumeric',...

"Name', ‘ul', ..
'I0Type', 'RTW_IO INPUT',...
'IsSigned’, true, ...

'WordLength', 32,
'FractionLength', 0 );

createAndAddConceptualArg(op_entry, 'RTW.TflArgNumeric',...

"Name', 'u2', ..
'I0Type', 'RTW_IO INPUT',...
'IsSigned’, true, ...

'WordLength', 32,
'FractionLength', 0 );
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Specify Types for Conceptual Argument

These examples show some common type specifications using createAndAddConceptualArg.

hEntry = RTW.TflCOperationEntry;

o° o° o o°

uint8:

createAndAddConceptualArg(hEntry, 'RTW.TflArgNumeric',
"Name', ‘ul', ...
'I0Type', 'RTW_IO INPUT',
'IsSigned’, false,
'WordLength', 8, ..
'"FractionLength', 0 );
% single:
createAndAddConceptualArg(hEntry, 'RTW.TflArgNumeric',
'Name ', ‘ul', ...
'I0Type', 'RTW_IO INPUT',
'DataTypeMode', 'single' );
% double:
createAndAddConceptualArg(hEntry, 'RTW.TflArgNumeric',
'Name', 'yl1', ...
'I0Type', 'RTW_IO OUTPUT',

'DataTypeMode', 'double’ );

% boolean:

createAndAddConceptualArg(hEntry, 'RTW.TflArgNumeric',
"Name ', ‘ul', ...
'I0Type', 'RTW_IO INPUT',
'DataTypeMode', 'boolean' );

% Fixed-point using binary-point-only scaling:
createAndAddConceptualArg(hEntry, 'RTW.TflArgNumeric',

'Name', 'yl1', ...

'I0Type', 'RTW_IO OUTPUT',

'CheckSlope’, true,

'CheckBias', true,

'‘DataTypeMode’, 'Fixed-point: binary point scaling',
'IsSigned’', true,

'WordLength', 32,

'"FractionLength', 28);

% Fixed-point using [slope bias] scaling:
createAndAddConceptualArg(hEntry, 'RTW.TflArgNumeric',

'Name', 'yl1', ...

'I0Type', 'RTW_IO OUTPUT',

'CheckSlope', true,

'CheckBias"', true,

'DataTypeMode’, 'Fixed-point: slope and bias scaling',
'IsSigned’', true,

'WordLength', 16,

'Slope’, 15,

'Bias', 2);
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Specify a Matrix Argument of a Specific Size

This example shows how to create an input argument that is a two-dimensional matrix of size 2-by-1
or larger.

hEntry = RTW.TflCOperationEntry;

o° o o°

createAndAddConceptualArg(hEntry, 'RTW.TflArgMatrix',

"Name', 'mat_inl',
'I0Type', 'RTW_IO INPUT',
'DimRange’, [2 1; Inf Inf]);

Input Arguments

hEntry — Handle to a code replacement table entry
handle

The hEntry is a handle to a code replacement table entry previously returned by instantiating a code
replacement table entry class, such as hEntry = RTW.TflCFunctionEntry or hEntry =
RTW.TflCOperationEntry.

Example: op _entry

argType — Specifies the argument type to create
character vector | string scalar

Argument type to create, specified as a character vector or string scalar. Specify one of these types of
arguments.

* 'RTW.TflArgNumeric' — numeric argument
* 'RTW.TflArgMatrix' — matrix argument

* 'RTW.TflArgComplex' — complex argument
* 'RTW.TflArgChar' — character argument

* 'RTW.TflArgVoid' — void argument

varargin — Name-value pair arguments that specify the conceptual argument
name-value pair

Example: 'Name', 'y1'
Name-Value Pair Arguments

Specify optional pairs of arguments as Namel=Valuel, ..., NameN=ValueN, where Name is the
argument name and Value is the corresponding value. Name-value arguments must appear after
other arguments, but the order of the pairs does not matter.

Before R2021a, use commas to separate each name and value, and enclose Name in quotes.

Example: 'Name', 'y1'

Name — Specifies the argument name
character vector | string scalar
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Example: 'Name', 'y1'

I0Type — Specifies the 1/0 type of the argument
'RTW _I0 INPUT' (default) | 'RTW IO OUTPUT'

Use value 'RTW_IO0 INPUT' for input or value 'RTW IO OUTPUT'.
Example: 'I0Type', 'RTW IO INPUT'

IsSigned — Indicates whether the argument is signed
true (default) | false

Boolean value that, when set to true, indicates that the argument is signed.

Example: 'IsSigned’', true

WordLength — Specifies the word length, in bits, of the argument

16 (default) | integer

Integer specifying the word length, in bits, of the argument. The default is 16.

Example: 'WordLength', 16

CheckSlope — Selects whether to check that the slope value of the argument exactly

matches the call-site slope value
true (default) | false

Boolean flag that, when set to true for a fixed-point argument, causes code replacement request
processing to check that the slope value of the argument exactly matches the call-site slope value.

Specify true if you are matching a specific [slope bias] scaling combination or a specific binary-point-
only scaling combination on fixed-point operator inputs and output. Specify false if you are
matching relative scaling or relative slope and bias values across fixed-point operator inputs and
output.

Example: 'CheckSlope', true

CheckBias — Selects whether to check that the bias value of the argument exactly matches
the call-site bias value
true (default) | false

Boolean flag that, when set to true for a fixed-point argument, causes code replacement request
processing to check that the bias value of the argument exactly matches the call-site bias value.

Specify true if you are matching a specific [slope bias] scaling combination or a specific binary-point-
only scaling combination on fixed-point operator inputs and output. Specify false if you are
matching relative scaling or relative slope and bias values across fixed-point operator inputs and
output.

Example: 'CheckBias', true

DataTypeMode — Specifies the data type mode of the argument

'Fixed-point: binary point scaling' (default) | 'Fixed-point: slope and bias
scaling' | 'boolean’' | 'double’ | 'single’

You can specify either DataType (with Scaling) or DataTypeMode, but do not specify both.

Example: 'DataTypeMode', 'Fixed-point: binary point scaling'
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DataType — Specifies the data type of the argument
'Fixed' (default) | 'boolean' | 'double’ | 'single'’

Example: 'DataType', 'Fixed'

Scaling — Specifies the data type scaling of the argument
'BinaryPoint' (default) | 'SlopeBias'

Specify the data type scaling of the argument as 'BinaryPoint' for binary-point scaling or
'SlopeBias' for slope and bias scaling.
Example: 'Scaling', 'BinaryPoint'

Slope — Specifies the slope of the argument
1 (default) | floating-point value

If you are matching a specific [slope bias] scaling combination on fixed-point operator inputs and
output, specify either this parameter or a combination of the SlopeAdjustmentFactor and
FixedExponent parameters.

Example: 'Slope', 1.0
SlopeAdjustmentFactor — Specifies the slope adjustment factor (F) part of the slope, F2£,

of the argument
1.0 (default) | floating-point value

If you are matching a specific [slope bias] scaling combination on fixed-point operator inputs and
output, specify either the Slope parameter or a combination of this parameter and the
FixedExponent parameter.

Example: 'SlopeAdjustmentFactor',1.0

FixedExponent — Specifies the fixed exponent (E) part of the slope, F2f, of the argument
-15 (default) | integer value

If you are matching a specific [slope bias] scaling combination on fixed-point operator inputs and
output, specify either the Slope parameter or a combination of this parameter and the
SlopeAdjustmentFactor parameter.

Example: 'FixedExponent', -15

Bias — Specifies the bias of the argument
0.0 (default) | floating-point value

Specify this parameter if you are matching a specific [slope bias] scaling combination on fixed-point
operator inputs and output.
Example: 'Bias',2.0

FractionLength — Specifies the fraction length for the argument
15 (default) | integer value

Specify this parameter if you are matching a specific binary-point-only scaling combination on fixed-
point operator inputs and output.

Example: 'FractionLength', 15
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BaseType — Specifies the base data type for which a matrix argument is valid
character vector | string scalar

Example: 'BaseType', 'double’

DimRange — Specifies the dimensions for which a matrix argument is valid
matrix dimensions

You can also specify a range of dimensions specified in the format [Dim1Min Dim2Min ...
DimNMin; DimlMax Dim2Max ... DimNMax]. For example, [2 2; inf inf] means a two-
dimensional matrix of size 2x2 or larger.

Example: 'DimRange’', [2 2]

Output Arguments

arg — Handle to the created conceptual argument
handle

The arg is a handle to the created conceptual argument. Specifying the return argument in the
createAndAddConceptualArg function call is optional.

Version History
Introduced in R2007b

See Also

Topics

“Define Code Replacement Library Optimizations”
“Code You Can Replace from MATLAB Code”
“Code You Can Replace From Simulink Models”
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createAndAddimplementationArg

Create implementation argument from specified properties and add to implementation arguments for
code replacement table entry

Syntax

arg = createAndAddImplementationArg(hEntry,argType,varargin)

Description

arg = createAndAddImplementationArg(hEntry,argType,varargin) creates an
implementation argument from specified properties and adds the argument to the implementation
arguments for a code replacement table entry.

Implementation arguments must describe fundamental numeric data types, such as double, single,
int32, int16, int8, uint32, uintl16, uint8, boolean, or 'logical' (not fixed-point data types).

Examples

Specify Implementation Output and Input Arguments

This example shows how to use thecreateAndAddImplementationArg function with the
createAndSetCImplementationReturn function to specify the output and input arguments for an
operator implementation.

op_entry = RTW.TflCOperationEntry;

o° o° o°

createAndSetCImplementationReturn(op_entry, 'RTW.TflArgNumeric',

"Name', 'yl1', ...
‘I0Type', 'RTW_I0 OUTPUT',
'IsSigned’, true,

'WordLength', 32, ..
'FractionLength', 0);

createAndAddImplementationArg(op _entry, 'RTW.TflArgNumeric',...

"Name', ‘ul', ...
'I0Type', 'RTW_IO INPUT',...
'IsSigned’, true, ...

'WordLength', 32, ..
'FractionLength', 0 );

createAndAddImplementationArg(op _entry, 'RTW.TflArgNumeric',...

"Name', ‘u2', ...
'I0Type', 'RTW_IO INPUT',...
'IsSigned’, true, ...

'WordLength', 32, ..
'FractionLength', 0 );
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Specify Types for Implementation Argument
These examples show some common type specifications using createAndAddImplementationArg.

hEntry = RTW.TflCOperationEntry;

o° o° o o°

uint8:

createAndAddImplementationArg(hEntry, 'RTW.TflArgNumeric',
‘Name', ‘ul', ..
'I0Type', 'RTW_IO INPUT',
'IsSigned’, false,
'WordLength', 8, ...
'FractionLength', 0 );
% single:
createAndAddImplementationArg(hEntry, 'RTW.TflArgNumeric',
‘Name', ‘ul', ..
'I0Type', 'RTW_IO INPUT',
'DataTypeMode', 'single' );
% double:
createAndAddImplementationArg(hEntry, 'RTW.TflArgNumeric',
‘Name', ‘ul', ..
'I0Type', 'RTW_IO INPUT',

'‘DataTypeMode', 'double' );

% boolean:

createAndAddImplementationArg(hEntry, 'RTW.TflArgNumeric',
‘Name', ‘ul', ..
'I0Type', 'RTW_IO INPUT',
'DataTypeMode', 'boolean' );

Specify a Numeric Constant Argument

This example shows how to add an input argument that is a numeric constant to the implementation
function. The actual value of the constant is set during code generation.

hEntry = RTW.TflCOperationEntry;

o° o° o°

createAndAddImplementationArg(hEntry, 'RTW.TflArgNumericConstant',

'Name', 'fl inl',
'I0Type', '"RTW IO INPUT',
'IsSigned’, false,

'WordLength', 32,
'FractionLength', 0O,
"Value', 0);

Specify a Matrix Argument of a Specific Size

This example shows how to create an input argument that is a two-dimensional matrix of size 2-by-1
or larger.
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hEntry = RTW.TflCOperationEntry;

o° o o°

createAndAddImplementationArg(hEntry, 'RTW.TflArgMatrix',

"Name', 'mat _inl', ...
'I0Type', 'RTW_IO INPUT',
'DimRange’, [2 1; Inf Inf]);

Input Arguments

hEntry — Handle to a code replacement table entry
handle

The hEntry is a handle to a code replacement table entry previously returned by instantiating a code
replacement entry class, such as hEntry = RTW.TflCFunctionEntry or hEntry =
RTW.TflCOperationEntry.

Example: op_entry

argType — Specifies the argument type to create
character vector | string scalar

Argument type to create, specified as a character vector or string scalar. Specify one of these types of
arguments.

* 'RTW.TflArgNumeric' — numeric argument

* 'RTW.TflArgNumericConstant' — numeric constant argument

* 'RTW.TflArgMatrix' — matrix argument

* 'RTW.TflArgComplex' — complex argument

* 'RTW.TflArgChar' — character argument

 'RTW.TflArgVoid' — void argument

varargin — Name-value pairs that specify the implementation argument
name-value pairs

Example: 'Name', 'ul
Name-Value Pair Arguments

Specify optional pairs of arguments as Namel=Valuel, ..., NameN=ValueN, where Name is the
argument name and Value is the corresponding value. Name-value arguments must appear after
other arguments, but the order of the pairs does not matter.

Before R2021a, use commas to separate each name and value, and enclose Name in quotes.

Example: 'Name', 'ul'’

Name — Specifies the argument name
character vector | string scalar

Example: 'Name', 'ul’

I0Type — Specifies the 1/0 type of the argument
'RTW IO INPUT' | character vector | string scalar
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Use 'RTW_IO INPUT' for input.
Example: 'I0Type', 'RTW IO INPUT'

IsSigned — Indicates whether the argument is signed
true (default) | false

Boolean value that, when set to true, indicates that the argument is signed.

Example: 'IsSigned’', true

WordLength — Specifies the word length, in bits, of the argument
16 (default) | integer value

Example: 'WordLength', 16

DataTypeMode — Specifies the data type mode of the argument

'Fixed-point: binary point scaling' (default) | 'Fixed-point: slope and bias
scaling' | 'boolean' | 'double' | 'single’

You can specify either DataType (with Scaling) or DataTypeMode, but do not specify both.

Example: 'DataTypeMode', 'Fixed-point: binary point scaling'

DataType — Specifies the data type of the argument
'"Fixed' (default) | 'boolean' | 'double' | 'single’

Example: 'DataType', 'Fixed'

Scaling — Specifies the data type scaling of the argument

'BinaryPoint' (default) | 'SlopeBias'

Use 'BinaryPoint' for binary-point scaling or 'SlopeBias' for slope and bias scaling.
Example: 'Scaling', 'BinaryPoint'

Slope — Specifies the slope of the argument
1.0 (default) | floating-point value

You can optionally specify either this parameter or a combination of the SlopeAdjustmentFactor
and FixedExponent parameters, but do not specify both.

Example: 'Slope', 1.0
SlopeAdjustmentFactor — Specifies the slope adjustment factor (F) part of the slope, F2f,

of the argument
1.0 (default) | floating-point value

You can optionally specify either the Slope parameter or a combination of this parameter and the
FixedExponent parameter, but do not specify both.
Example: 'SlopeAdjustmentFactor',1.0

FixedExponent — Specifies the fixed exponent (E) part of the slope, F2f, of the argument
-15 (default) | integer value

You can optionally specify either the Slope parameter or a combination of this parameter and the
SlopeAdjustmentFactor parameter, but do not specify both.
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Example: 'FixedExponent',0

Bias — Specifies the bias of the argument

0.0 (default) | floating-point value

Example: 'Bias',0.0

FractionLength — Specifies the fraction length of the argument
15 (default) | integer value

Example: 'FractionLength',0

Value — Specifies the initial value of the argument
0 (default) | constant value

Use this parameter only to set the value of injected constant input arguments, such as arguments that
pass fraction-length values or flag values, in an implementation function signature. Do not use it for
standard generated input arguments, such as ulu2. You can supply a constant input argument that
uses this parameter anywhere in the implementation function signature, except as the return
argument.

You can inject constant input arguments into the implementation signature for code replacement
table entries. If the argument values or the number of arguments required depends on compile-time
information, you can use custom matching. For more information, see “Customize Match and
Replacement Process”.

Example: 'Value',0

Output Arguments

arg — Handle to the created implementation argument
handle

Specifying the return argument in the createAndAddImplementationArg function call is optional.

Version History
Introduced in R2007b

See Also
createAndSetCImplementationReturn

Topics

“Define Code Replacement Library Optimizations”
“Code You Can Replace from MATLAB Code”
“Code You Can Replace From Simulink Models”

1-183



1 Embedded Coder Functions

1-184

createAndSetCimplementationReturn

Create implementation return argument from specified properties and add to implementation for
code replacement table entry

Syntax

arg = createAndSetCImplementationReturn(hEntry,argType,varargin)

Description

arg = createAndSetCImplementationReturn(hEntry,argType,varargin) creates an
implementation return argument from specified properties and adds the argument to the
implementation for a code replacement table.

Implementation return arguments must describe fundamental numeric data types, such as doub'le,
single, int32, int16, int8, uint32, uintl6, uint8, or boolean (not fixed-point data types).

Examples

Specify Operator Output and Input Arguments

This example shows how to use the createAndSetCImplementationReturn function with the
createAndAddImplementationArg function to specify the output and input arguments for an
operator implementation.

op_entry = RTW.TflCOperationEntry;

createAndSetCImplementationReturn(op_entry, 'RTW.TflArgNumeric',

"Name', 'yl1', ...
‘I0Type', 'RTW_I0 OUTPUT',
'IsSigned’, true,

'WordLength', 32, ..
'FractionLength', 0);

createAndAddImplementationArg(op _entry, 'RTW.TflArgNumeric',...

"Name', ‘ul', ...
'I0Type', 'RTW_IO INPUT',...
'IsSigned’, true, ...

'WordLength', 32, ..
'FractionLength', 0 );

createAndAddImplementationArg(op _entry, 'RTW.TflArgNumeric',...

"Name', ‘u2', ...
'I0Type', 'RTW_IO INPUT',...
'IsSigned’, true, ...

'WordLength', 32, ..
'FractionLength', 0 );
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Specify Types for Operator Implementation

These examples show some common type specifications using
createAndSetCImplementationReturn.

hEntry = RTW.TflCOperationEntry;

% uint8:

createAndSetCImplementationReturn(hEntry, 'RTW.TflArgNumeric',
‘Name', 'yl', ...
"I0Type', 'RTW_IO OUTPUT',
'IsSigned’', false,
'WordLength', 8, ...
'FractionLength', 0 );
% single:
createAndSetCImplementationReturn(hEntry, 'RTW.TflArgNumeric',
‘Name', 'yl', ...
"I0Type', 'RTW_IO OUTPUT',
'DataTypeMode', 'single' );
% double:
createAndSetCImplementationReturn(hEntry, 'RTW.TflArgNumeric',
‘Name', 'yl1', ...
"I0Type', 'RTW_IO OUTPUT',

'‘DataTypeMode', 'double' );

% boolean:

createAndSetCImplementationReturn(hEntry, 'RTW.TflArgNumeric',
‘Name', 'yl1', ...
'I0Type', 'RTW IO OUTPUT',
'DataTypeMode', 'boolean' );

Input Arguments

hEntry — Handle to a code replacement table entry
handle

The hEntry is a handle to a code replacement table entry previously returned by instantiating a code
replacement entry class, such as hEntry = RTW.TflCFunctionEntry or hEntry =
RTW.TflCOperationEntry.

Example: op_entry

argType — Specifies the argument type to create
'RTW.TfLArgNumeric' | character vector | string scalar

The argType is a character vector or string scalar that specifies the argument type to create. Use
'"RTW.TflArgNumeric' for numeric.

Example: 'RTW.TflLArgNumeric'

varargin — Name-value pairs that specify the implementation return argument
name-value pairs

Example: 'Name', 'y1'
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Name-Value Pair Arguments

Specify optional pairs of arguments as Namel=Valuel, .. .,NameN=ValueN, where Name is the
argument name and Value is the corresponding value. Name-value arguments must appear after
other arguments, but the order of the pairs does not matter.

Before R2021a, use commas to separate each name and value, and enclose Name in quotes.
Example: 'Name', 'y1'

Name — Specifies the argument name

character vector | string scalar

Example: 'Name', 'y1'

I0Type — Specifies the 1/0 type of the argument
'RTW IO OUTPUT' | character vector | string scalar

Use 'RTW_IO0 OUTPUT' for output.
Example: 'I0Type', 'RTW IO OUTPUT'

IsSigned — Indicates whether the argument is signed
true (default) | false

Boolean value that, when set to true, indicates that the argument is signed. The default is true.

Example: 'IsSigned', true

WordLength — Specifies the word length, in bits, of the argument
16 (default) | integer

Example: 'WordLength', 16

DataTypeMode — Specifies the data type mode of the argument

'Fixed-point: binary point scaling' (default) | 'Fixed-point: slope and bias
scaling' | 'boolean’' | 'double’ | 'single’

You can specify either DataType (with Scaling) or DataTypeMode, but do not specify both.

Example: 'DataTypeMode', 'Fixed-point: binary point scaling'

DataType — Specifies the data type of the argument
"Fixed' (default) | 'boolean' | 'double’ | 'single’

Example: 'DataType', 'Fixed'

Scaling — Specifies the data type scaling of the argument
'BinaryPoint' (default) | 'SlopeBias'

Use 'BinaryPoint' for binary-point scaling or 'SlopeBias' for slope and bias scaling.

Example: 'Scaling', 'BinaryPoint'

Slope — Specifies the slope for a fixed-point argument
1.0 (default) | floating-point value

You can optionally specify either this parameter or a combination of the SlopeAdjustmentFactor
and FixedExponent parameters, but do not specify both.
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Example: 'Slope’',1.0

SlopeAdjustmentFactor — Specifies the slope adjustment factor (F) part of the slope, F2E,
of the argument
1.0 (default) | floating-point value

You can optionally specify either the Slope parameter or a combination of this parameter and the
FixedExponent parameter, but do not specify both.

Example: 'SlopeAdjustmentFactor',1.0

FixedExponent — Specifies the fixed exponent (E) part of the slope, F2f, of the argument
-15 (default) | integer value

You can optionally specify either the Slope parameter or a combination of this parameter and the
SlopeAdjustmentFactor parameter, but do not specify both.

Example: 'FixedExponent',0

Bias — Specifies the bias of the argument
0.0 (default) | floating-point value

Example: 'Bias',0.0
FractionLength — Specifies the fraction length of the argument
15 (default) | integer value

Example: 'FractionLength',0

Output Arguments

arg — Handle to the created implementation return argument
handle

Specifying the return argument in the createAndSetCImplementationReturn function call is
optional.

Version History
Introduced in R2007b

See Also
createAndAddImplementationArg

Topics

“Define Code Replacement Library Optimizations”
“Code You Can Replace from MATLAB Code”
“Code You Can Replace From Simulink Models”
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Create code replacement table entry from conceptual and implementation argument string
specifications

Syntax

tableEntry = createCRLEntry(crTable, conceptualSpecification,
implementationSpecification)

Description

tableEntry = createCRLEntry(crTable, conceptualSpecification,
implementationSpecification) returns a code replacement table entry. The entry maps a
conceptual representation of a function or operator to an implementation representation. The
conceptualSpecification argument is a character vector or string scalar that defines the name
and conceptual arguments, familiar to the code generator, for the function or operator to replace. The
implementationSpecification argument is a character vector or string scalar that defines the
name and C/C++ implementation arguments for the replacement function.

This function does not support:

* C++ implementations

* Data alignment

* Operator replacement with net slope arguments

» Entry parameter specifications (for example, priority, algorithm, building information)

* Semaphore and mutex function replacements

In the syntax specifications, place a space before and after an operator symbol. For example, use
double ul + double u2 instead of double ul+double u2. Also, asterisk (*), tilde (~), and
semicolon (;) have the following meaning.

Symbol Meaning

8 * Following a supported data type, such as int32*, pass by reference (pointer). If the
conceptual arguments are not scalar, in the implementation specification, pass them
by reference.

* As part of a fixed-point data type definition, such as fixdt (1,32, *), wildcard.

~ Based on the position of the symbol, slopes or bias must be the same across data types.

g Separates dimension ranges. For example, [1 10; 1 100] specifies a vector with
length from 10 through 100.

The following table shows syntax for the conceptual and implementation specifications based on:

*  Whether you are creating an entry for a function or operator.

* The type or characterization of the code replacement.
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Type of Conceptual Syntax Implementation Syntax
Replacement
Function Code Replacement Syntax
Typical double yl = sin(double ul) double yl = mySin(double ul)
Derive double yl = sin(double ul) yl = mySin(ul)
implementation
argument data types
from conceptual
specification
Derive double yl = sin(double ul) mySin
implementation
arguments and data
types from
conceptual
specification
Change data type single yl = sin(single ul) double yl = mySin(double ul)
Reorder arguments |[double yl = atan2(double ul, yl = myAtan(u2, ul)
double u2)
Specify column double yl = sin(double ul[10]) double yl = mySin(double* ul)
vector arguments
Specify column double y1l[1l 100; 1 100] = mySin(double* ul, double* yl)

vector arguments sin(double ul[l 160; 1 100])
and dimension range

Remap return value |[double yl = sin(double ul) mySin(double ul, double* yl)
as output argument

Specify fixed-point |fixdt(1,16,3) yl = intl6 yl = mySin(intl16 ul)
data types sin(fixdt(1,16,3) ul)

Specify fixed-point  [fixdt(1,16,*) yl = intle yl = mySin(intl6 ul)
data types and set sin(fixdt(1,16,*) ul)

CheckSlope to

false, CheckBias
to true, and Bias to
0

Specify fixed-point  |fixdt(1,16,~) yl = intl6 yl
data types and set sin(fixdt(1,16,~) ul)
SlopesMustBeTheS
ame to true,
CheckSlope to
false, CheckBias
to true, and Bias to
0

mySin(intl1l6 ul)
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Type of Conceptual Syntax Implementation Syntax

Replacement

Specify fixed-point fixdt(1,16,~,~) yl = intle yl = mySin(intl6 ul)

data types and set sin(fixdt(1,16,~,~) ul)

SlopesMustBeTheS

ame to true,

BiasMustBeTheSam

e to true,

CheckSlope to

false, and

CheckBias to

false

Specify multiple [double y1 double y2] = double yl = myFoo(double ul,

output arguments foo(double ul, double u2) double u2, double* y2)

Operator Code Replacement Syntax

Typical intle yl = intl6 ul + intl6 u2 intle yl = myAdd(int16 ul, intl6
u2)

Specify fixed-point  |fixdt(1,16,3) yl = fixdt(1,16,3) |intl6 yl = myAdd(intl6 ul, intl6

data types ul + fixdt(1,16,3) u2 u2)

Specify fixed-point  |fixdt(1,16,*) yl = fixdt(1,16,*) |intl6 yl = myAdd(intl6 ul, intl6

data types and set ul + fixdt(1,16,*) u2 u2)

CheckSlope to

false, CheckBias

to true, and Bias to

0

Specify fixed-point  |fixdt(1,16,~,0) yl = intle yl = myAdd(intl6 ul, intl6

data types, wildcard, |fixdt(1,16,~,0) ul + u2)

slopes must be the fixdt(1,16,~,0) u2

same, and zero bias

Typecast intle yl = int8 ul intle yl = myCast(int8 ul)

Shift intle yl = intl6 ul << intl6 u2 intle yl = myShiftLeft(int16 ul,

intle yl = intl6 ul >> intl6 u2 intl6e u2)
intle yl = intl6e ul .>> intl6 u2 |intl6 yl =

myShiftRightArithmetic(intl6 ul,
intl6 u2)

intle yl =
myShiftRightLogical(int16 ul,
intl6 u2)

Specify relational
operator

bool yl = intl6 ul < intl6 u2

bool yl = myLessThan(int6 ul,
intl6 u2)

Specify
multiplication and
division

int32 y1 = int32 ul * in32 u2 /
in32 u3

int32 yl = myMultDiv(int32 ul,
int32 u2, int32 u3)

Specify matrix
multiplication

double y1[10]1[10] = double ul[10]
[10] * double u2[10][10]

myMult (double* ul, double* u2,
double* y1)
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Type of
Replacement

Conceptual Syntax

Implementation Syntax

Specify element-wise
matrix multiplication

double y1[10][10] = double ul[10]
[10] .* double u2[10][10]

myMult (double* ul, double* u2,
double* y1)

Specify matrix
multiplication with
transpose of an input
argument

double y1[10][10] = double ul[10]
[10]"' * double u2[10][10]

myMult (double* ul, double* u2,
double* y1)

Specify matrix
multiplication with
Hermitian of an
input argument

cdouble y1[10][10] = cdouble
ul[10][10]" * cdouble u2[10][10]
cdouble y1[10][10] = cdouble
ul[10][10] * cdouble u2[10][10]"

myMult (cdouble* ul, cdouble* u2,
cdouble* y1)

Specify left matrix  |double y1[10]1[10] = double ul[10] [myLeftDiv(double* ul, double* u2,
division [10] \ double u2[10][10] double* y1)
Specify right matrix |double y1[10][10] = double ul[10] |myRightDiv(double* ul, double*
division [10] / double u2[10][10] u2, double* y1)

Examples

Replacement Entry for a Function

Create a table definition file that contains a function definition.

function crTable = crl _table sinfcn()

Within the function body, create the code replacement table.

crTable = RTW.TflTable;

Create a table entry for the sin function.

tableEntry = createCRLEntry(crTable,

"double y1
"double y1

sin(double ul)', ...
mySin(double ul)');

Set entry parameters for the sin function. To generate the replacement code, specify that the code
generator use the header and source files mySin.h and mySin.c.

setTflCFunctionEntryParameters(tableEntry,

'ImplementationHeaderFile',
'ImplementationSourceFile',

'mySin.h',
'mySin.c');

Add the entry to the table.

addEntry(crTable, tableEntry);

Replacement Entry for an Operator

Create a table definition file that contains a function definition.

function crTable = crl table addfcn()
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Within the function body, create the code replacement table.

crTable = RTW.TflTable;

Create a table entry for the addition operator.

tableEntry = createCRLEntry(crTable,
'intl6 y1 intl6 ul + intl16 u2',
'intle yl = myAdd(intl6 ul, intl6 u2)');

Set entry parameters such that the entry specifies a cast-after-sum addition. To generate the
replacement code, specify that the code generator use the header and source files myAdd. h and
myAdd. c.

setTflCOperationEntryParameters(tableEntry,
"EntryInfoAlgorithm', 'RTW_CAST AFTER OP',

"ImplementationHeaderFile', 'myAdd.h',
'ImplementationSourceFile', 'myAdd.c'));

Add the entry to the table.

addEntry(crTable, tableEntry);

Replacement Entry for Fixed-Point Operator With Same Slope Across Types

Create a table definition file that contains a function definition.

function crTable = crl table intaddfcn()

Within the function body, create the code replacement table.

crTable = RTW.TflTable;

Create a table entry for a signed fixed-point addition operation requiring the same slope across types.

tableEntry = createCRLEntry(crTable,
'fixdt(1,16,~,0) yl1 = fixdt(1,16,~,0) ul + fixdt(1,16,~,0) u2',
'intl6 yl = myAdd(int16 ul, intl6 u2)');

Set entry parameters. Set algorithm parameters for a cast-after-sum addition and saturation and
rounding modes. To generate the replacement code, specify that the code generator use the header
and source files myIntAdd.h and myIntAdd.c.

setTflCOperationtionEntryParameters(tableEntry,
"EntryInfoAlgorithm', 'RTW CAST AFTER OP',
'SaturationMode', 'RTW_SATURATE ON OVERFLOW',
'RoundingMode’', 'RTW_ROUND SIMPLEST',
"ImplementationHeaderFile', 'myIntAdd.h',
'ImplementationSourceFile', 'myIntAdd.c');

Add the entry to the table.

addEntry(crTable, tableEntry);
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Replacement Entry That Assumes Implementation and Conceptual Argument Data Types
Are the Same

Create a table definition file that contains a function definition.

function crTable = crl _table sinfcn()

Within the function body, create the code replacement table.

crTable = RTW.TflTable;

Create a table entry for a sin function, where the implementation arguments are the same as the
conceptual arguments.

tableEntry = createCRLEntry(crTable,
'double yl1 = sin(double ul)',
'yl = mySin(ul)"');

Set entry parameters. To generate the replacement code, specify that the code generator use the
header and source files mySin.h and mySin.c.

setTflCFunctionEntryParameters(tableEntry,
‘"ImplementationHeaderFile', 'mySin.h',
'ImplementationSourceFile', 'mySin.c');

Add the entry to the table.

addEntry(crTable, tableEntry);

Input Arguments

crTable — Code replacement table
object

Table that stores one or more code replacement entries, each representing a potential replacement
for a function or operator. Each entry maps a conceptual representation of a function or operator to
an implementation representation and priority.

conceptualSpecification — Conceptual specification
character vector | string scalar

Representation of the name or symbol and conceptual input and output arguments for a function or
operator that the software replaces, specified as a character vector or string scalar. Conceptual
arguments observe naming conventions ('y1', 'ul’, 'u2', ...) and data types familiar to the code
generator. Use the syntax table in “Description” on page 1-188 to determine the syntax to use for
your conceptual argument specification.

Example: 'double yl = sin(double ul)'
Example: 'intl6 y1 = intl6 ul + intl6 u2'

implementationSpecification — Implementation specification
character vector | string scalar

Representation of the name and implementation input and output arguments for a C or C++
replacement function, specified as a character vector or string scalar. Implementation arguments
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observe C/C++ name and data type specifications. Use the syntax table in “Description” on page 1-
188 to determine the syntax for your implementation argument specification.

Example: 'double yl = my sin(double ul)'
Example: 'intl1l6 y1 = myAdd(intl6 ul, intl6 u2)'

Output Arguments

tableEntry — Code replacement table entry
object

Code replacement table entry that represents a potential code replacement for a function or operator,
returned as an object. Maps the conceptual representation of a function or operator,
conceptualSpecification, to the C/C++ implementation representation,
implementationSpecification.

Version History
Introduced in R2015a

See Also
addEntry | RTW.TflTable | setTflCFunctionEntryParameters

Topics

“Define Code Replacement Library Optimizations”
“Code You Can Replace from MATLAB Code”
“Code You Can Replace From Simulink Models”
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createToleranceFile

Create file correlating tolerance information with signal names

Syntax

cgv0Obj.createToleranceFile(file name , signal list, tolerance list)

Description

cgv0Obj.createToleranceFile(file name , signal list, tolerance list) createsa
MATLAB file, named file name, containing the tolerance specification for each output signal name
in signal list. Each signal name in the signal list corresponds to the same location of a
parameter name and value pair in the tolerance list.

Input Arguments
file name

Name for the file containing the tolerance specification for each signal. Use this file as input to
cgv.CGV.compare and cgv.Batch.addTest.

signal list

A cell array of character vectors, where each vector is a signal name for data from the model. Use
getSavedSignals to view the list of available signal names in the output data. signal list can
contain an individual signal or multiple signals. The syntax for an individual signal name is:

signal list = {'log_data.subsystem name.Data(:,1)'}
The syntax for multiple signal names is:

signal list = {'log data.block name.Data(:,1)',...
'log_data.block name.Data(:,2)',...
'log_data.block name.Data(:,3)',...
'log_data.block name.Data(:,4)'};

To specify a global tolerance for the signals, include the reserved signal name,

'global tolerance',in signal list. Assign a global tolerance value in the associated
tolerance list.If signal list contains other signals, their associated tolerance value overrides
the global tolerance value. In this example, the global tolerance is a relative tolerance of 0.02.

signal list = {'global tolerance',...
'log_data.block name.Data(:,1)',.
'log_data.block name.Data(:,2)'};

tolerance list = {{'relative', 0.02},...
{'relative', 0.015},{'absolute', 0.05}};
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Note If a model component contains a space or newline character, MATLAB adds parentheses and a
single quote to the name of the component. For example, if the signal name has a space, 'block
name', MATLAB displays the signal name as:

log data.('block name').Data(:,1)

To use the signal name as input to a CGV function, 'block name' must have two single quotes in
the signal list. For example:

signal list = {'log data.(''block name'').Data(:,1)'}

tolerance list

Cell array of cell arrays. Each element of the outer cell array is a cell array containing a parameter
name and value pair for the type of tolerance and its value. Possible parameter names are
'absolute' | 'relative' | 'function'. There is a one-to-one mapping between each parameter
name and value pair in the tolerance 1list and a signal name in the signal list. For example, a
tolerance list fora signal list containing four signals might look like the following:

tolerance list = {{'relative', 0.02},{'absolute', 0.06},...
{'relative', 0.015},{'absolute', 0.05}};

See Also

Topics
“Verify Numerical Equivalence with CGV”
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crossReleaselmport

Import generated model code from a previous release as SIL or PIL blocks

Syntax

blockHandle = crossReleaseImport(buildFolder,

configSetOrModel, 'SimulationMode’', mode)

blockHandle = crossReleaseImport(buildFolder,

configSetOrModel, 'SimulationMode’' ,mode, 'ConfigParams',
additionalParameterList)

blockHandle = crossReleaseImport(buildFolder,

configSetOrModel, 'SimulationMode’',mode, 'DataDictionary',dictionaryFile)
blockHandle = crossReleaseImport(buildFolder,

configSetOrModel, 'SimulationMode',mode, 'OriginalPaths’,
originalPaths, 'ReplacementPaths', replacementPaths)

blockHandle = crossReleaseImport(buildFolder,

configSetOrModel, 'SimulationMode',mode, 'SFunctionName', sFunctionName)

Description

blockHandle = crossReleaseImport(buildFolder,

configSetOrModel, 'SimulationMode',mode) imports previously generated model component
code into the current release. The function imports the code as a cross-release block and returns the
numeric handle of the block. The function displays the block in a new model window.

In an existing model, you can replace the model component with the cross-release block.

If you set 'SimulationMode' to, for example, 'SIL' or 'PIL"', the function imports the code as a
software-in-the-loop (SIL) or processor-in-the-loop (PIL) block. When you run a simulation or build the
model, the model component uses generated code from the previous release.

To build a SIL or PIL block, the function by default uses the following parameters of the Simulink
model specified by configSetOrModel:

* SystemTargetFile

* Toolchain or TemplateMakefile

* ExistingSharedCode

* PortableWordSizes

*+ TargetLang

* TargetlLangStandard

* TargetLibSuffix

* ModelReferenceNumInstancesAllowed

* Hardware Implementation pane parameters

If you set 'SimulationMode' to 'none’, the function creates a Cross-Release Code Integration
block, which:
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* Supports generation of code that calls the imported code.
* Does not support normal, accelerator, or rapid accelerator mode simulations.
* Does not compile the imported code.

You can use the Cross-Release Code Integration block, for example, in workflows where compilation
occurs on a different computer.

blockHandle = crossReleaseImport(buildFolder,

configSetOrModel, 'SimulationMode',mode, 'ConfigParams’,
additionalParameterList) uses additional configuration parameters for building the SIL or PIL
block.

blockHandle = crossReleaseImport(buildFolder,

configSetOrModel, 'SimulationMode',mode, 'DataDictionary',dictionaryFile) imports
generated code that uses data types specified by a data dictionary. If configSet0rModel is a model
associated with a data dictionary, you do not have to specify the name-value pair. By default, the
function identifies and uses the data dictionary when it imports the generated code. If you specify a
name-value pair, the data dictionary that you specify takes precedence over the default data
dictionary.

blockHandle = crossReleaseImport(buildFolder,

configSetOrModel, 'SimulationMode',mode, 'OriginalPaths’,

originalPaths, 'ReplacementPaths', replacementPaths) imports generated model code with
relocated custom code or modified include paths. The paths specified by replacementPaths
override the original custom code or include paths specified by originalPaths in a one-to-one
manner. You cannot use replacementPaths to specify additional custom code or include paths.

blockHandle = crossReleaseImport(buildFolder,

configSetOrModel, 'SimulationMode',mode, 'SFunctionName', sFunctionName) names the
generated SIL or PIL block sFunctionName sil or sFunctionName pil. Use the
sFunctionName argument if the default block name produces associated MATLAB identifiers that
are longer than 63 characters.

Examples

Import Generated Code from Previous Release
This example shows how to import generated model code from a previous release.

Specify the location of the build folder.
buildFolder = fullfile(pwd, 'R2015bWork"', 'folderPathForPl ert rtw');
Import code for the integration model Controller.

crossReleaseImport(buildFolder, 'Controller', 'SimulationMode', 'SIL");



crossReleaselmport

The function displays a SIL block in a new Simulink editor window.

Input Arguments

buildFolder — Build folder
character vector

“Code generation folder” that contains generated model component code from a previous release.

configSetOrModel — Configuration object or model
Simulink.ConfigSet|character vector

A configuration set or Simulink model on the MATLAB path.

mode — Block mode
'SIL' | 'PIL" |{'SIL','PIL"'}| 'none’

Simulation mode for block with imported code:

* 'SIL' — Create SIL block.

* 'PIL' — Create PIL block.

e {'SIL','PIL'} — Create SIL and PIL blocks.

* 'none' — Create Cross-Release Code Integration block.

additionalParameterList — Additional parameters
cell array of character vectors

Additional parameters for building the SIL or PIL block.

dictionaryFile — Dictionary file
character vector

Data dictionary that specifies data types used by the generated code.

originalPaths — Original custom code folders or include paths
character vector | cell array of character vectors | string array

Folder or include paths for original custom code. Must have a one-to-one correspondence with
replacementPaths.

replacementPaths — Replacement custom code folders or include paths
character vector | cell array of character vectors | string array

Folder or include paths for relocated custom code. Must have a one-to-one correspondence with
originalPaths.

sFunctionName — Name for SIL or PIL block
character vector | cell array of character vectors | string array

Specify name for SIL or PIL block that contains generated code from previous release. If the default

block name produces associated MATLAB identifiers that are longer than 63 characters, use this
argument to specify a shorter block name.
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Output Arguments

blockHandle — Numeric handle of a block
double|array of doubles

Numeric handle of a block. Returned as a double if mode is 'SIL' or 'PIL'. Returned as an array of
doubles if mode is {'SIL', 'PIL'}.

Version History
Introduced in R2016b

See Also
sharedCodeUpdate
Topics

“Cross-Release Shared Utility Code Reuse”
“Cross-Release Code Integration”
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display
Package: coder.profile

Generate message that describes how to open code execution profiling report

Syntax

myExecutionProfile.display

Description

myExecutionProfile.display generates a message that describes how you can open the code
execution profiling report.

Examples

Display Code Execution Profiling Report

To generate a message that describes how to open the code execution profiling report, use the display
function and the myExecutionProfile workspace variable.

myExecutionProfile.display

Input Arguments

myExecutionProfile — Variable specifies annotation
workspace variable

myExecutionProfile is a workspace variable, specified through the configuration parameter
CodeExecutionProfileVariable and generated by a simulation.

Example: myExecutionProfile

Version History
Introduced in R2011a

See Also
report

Topics

“Create Execution-Time Profile for Generated Code”
“View and Compare Code Execution Times”
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displayReport

Display results of comparing configuration parameter values

Syntax

cfgObj.displayReport()

Description
cfgObj.displayReport () displays the results at the MATLAB Command Window of comparing the

configuration parameter values for the model with the values that the object recommends. cfg0bj is
a handle to a cgv.Config object.

See Also

Topics
“Verify Numerical Equivalence Between Two Modes of Execution of a Model”
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coder.MATLABCodeTemplate.emitSection

Class: coder.MATLABCodeTemplate
Package: coder

Emit comments for template section

Syntax

sectionComments = emitSection(sectionName, isCPPComment)

Description

sectionComments = emitSection(sectionName,isCPPComment) emits comments for the code
template section that sectionName specifies. If isCPPComment is true, emitSection uses C++
style comments. If emitSection is false, it uses C style comments. Use emitSection to preview
banners before you generate code. Before invoking emitSection to emit the banner for a template
section, you must set the values for all tokens used in that section.

Input Arguments

sectionName — Name of templates section
character vector

Name of template section specified as one of the following values:

'"FileBanner' 'VariableDeclarationsBanner!
'"FunctionBanner' 'VariableDefinitionsBanner'
'SharedUtilityBanner' '"FunctionDeclarationsBanner'
'FileTrailer' "FunctionDefinitionsBanner'
'"IncludeFilesBanner! 'CustomSourceCodeBanner'
'TypeDefinitionsBanner' 'CustomHeaderCodeBanner'
"NamedConstantsBanner'

isCPPComment — C++ comment style flag
true | false

Specify true for C++ style comments. Specify false for C style comments.

Output Arguments

sectionComments — Comments for template section
character vector

Comments for the specified section, returned as a character vector.
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Examples

Emit File Banner from Default Template
This example shows how to set the FileName token value and emit the default file banner.

Create a coder.MATLABCodeTemplate object from the default template.

newObj = coder.MATLABCodeTemplate

Set the FileName token value.

fileN = 'myfilename.c';
newObj.setTokenValue('FileName', fileN)

Emit the file banner.
newObj.emitSection('FileBanner', false)
The emitSection method generates the file banner replacing the FileName token with the file

name that you specified. It replaces the MATLABCoderVersion token with the current MATLAB
Coder version number. It replaces the SourceGeneratedOn token with the time stamp.

/*
* File: myfilename.c
* MATLAB Coder version : 2.7
* C/C++ source code generated on : 07-Apr-2014 17:43:32
*/

Emit Include Files Banner from Custom Template

This example shows how to create and modify a custom code generation template (CGT) file. It shows
how to emit the include files section banner from the custom CGT file.

Create a local copy of the default CGT file for MATLAB Coder. Name it myCGTFile.cgt.

In your local copy of the CGT File, in the IncludeFilesBanner open tag, change the style to
n bOX n .

<IncludeFilesBanner style="box">

Include Files
</IncludeFilesBanner>

Create a MATLABCodeTemplate object from your custom CGT file.

CGTFile = 'myCGTFile.cgt';
newObj= coder.MATLABCodeTemplate(CGTFile);

Emit the include files section banner using C++ style comments.
newObj.emitSection('IncludeFilesBanner', true)

The emitSection method generates the include files section banner using the box style with C++
style comments.



coder.MATLABCodeTemplate.emitSection

[1171777717777777777777177777777777777777777777777777777777777777/77/777/771777/77/7777
// Include Files //

L1171777777777777777777777777777777777777717777777777777777777777777777777777777

See Also

coder.MATLABCodeTemplate.setTokenValue | coder.MATLABCodeTemplate.getTokenValue
| coder .MATLABCodeTemplate.getcurrenttokens

Topics

“Generate Custom File and Function Banners for C/C++ Code”
“Code Generation Template Files for MATLAB Code”
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enableCPP

Enable C++ support for function entry in code replacement table

Syntax

enableCPP(hEntry)

Description

enableCPP(hEntry) enables C++ support for a function entry in a code replacement table. This
support allows you to specify a C++ namespace for the implementation function defined in the entry
(see the setNameSpace function).

When you register a code replacement library containing C++ function entries, you must specify the
value {'C++"'} for the LanguageConstraint property of the code replacement registry entry. For
more information, see “Register Code Replacement Library”.

Examples

Enable C++ Support for Function Entry

This example shows how to use the enableCPP function to enable C++ support. Then, the example
calls the setNameSpace function to set the namespace for the sin implementation function to std.

fcn_entry = RTW.TflCFunctionEntry;
fcn_entry.setTflCFunctionEntryParameters( ...

'Key', 'sin',
'"Priority"', 100,
'ImplementationName', 'sin',
'ImplementationHeaderFile', 'cmath' );

fcn_entry.enableCPP();
fcn_entry.setNameSpace('std');

Input Arguments

hEntry — Handle to a code replacement function entry
handle

The hEntry is a handle to a code replacement function entry previously returned by hEntry =
RTW.TflCFunctionEntry or hEntry = MyCustomFunctionEntry. The
MyCustomFunctionEntry is a class derived from RTW. TfLCFunctionEntry.

Example: fcn_entry

Version History
Introduced in R2010a
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See Also
registerCPPFunctionEntry | setNameSpace

Topics

“Math Function Code Replacement”

“Define Code Replacement Library Optimizations”
“Code You Can Replace from MATLAB Code”
“Code You Can Replace From Simulink Models”
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Package: rtw.codegenObjectives

Exclude check from code generation objective

Syntax

excludeCheck(objective, checkID)

Description

excludeCheck(objective, checkID) excludes the specified check from the Code Generation
Advisor when you specify the objective. When you select multiple objectives, if you specify an
additional objective that includes this check as a higher priority objective, the Code Generation
Advisor includes this check.

Examples

Create an Objective Based On an Existing Objective
Create a custom objective based on the Traceability objective.

Create a file sl _customization.m to contain a callback function that creates the custom objective.

function sl customization(cm)
%SL CUSTOMIZATION objective customization callback

objCustomizer = cm.ObjectiveCustomizer;
index = objCustomizer.addCallbackObjFcn(@addObjectives);
objCustomizer.callbackFcn{index}();

end

Create and configure the objective in the addObjectives function. Set the name of the objective
and modify the list of checks, parameters, and values to verify. Then register the objective in the Code
Generation Advisor.

function addObjectives

% Create the custom objective

obj = rtw.codegenObjectives.Objective('ex trace', 'Traceability');

setObjectiveName(obj, 'Custom Traceability Example');

% Remove inherited parameters from the objective

removeInheritedParam(obj, 'MATLABFcnDesc');

removeInheritedParam(obj, 'MATLABSourceComments');

% Remove the inherited code instrumentation check
removeInheritedCheck(obj, 'mathworks.codegen.CodeInstrumentation');

% Modify the inherited parameter 'ConvertIfToSwitch' and set the value to 'on'
modifyInheritedParam(obj, 'ConvertIfToSwitch', 'on');

% Exclude the inherited check for the software environment
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excludeCheck(obj, 'mathworks.codegen.SWEnvironmentSpec');

%Register the objective
register(obj);

end

Input Arguments

objective — Code generation objective
rtw.codegenObjectives.0bjective object

Code generation objective, specified as a rtw.codegenObjectives.Objective object.

checkID — Identifier of check
character vector | string scalar

Identifier of check that you want to exclude, specified as a character vector or string scalar.

Example: 'mathworks.codegen.CodeInstrumentation’

Version History
Introduced in R2009a

See Also
Simulink.ModelAdvisor
Topics

“Create Custom Code Generation Objectives”
Simulink.ModelAdvisor
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Examine algorithm parameter settings for lookup table function code replacement table entry

Syntax

algParams = getAlgorithmParameters(tableEntry)

Description

algParams = getAlgorithmParameters(tableEntry) returns the algorithm parameter
settings for the lookup table function identified in the code replacement table entry tableEntry. If
you call getAlgorithmParameters before using setAlgorithmParameters,
getAlgorithmParameters lists the default parameter settings for the lookup table function.

Examples

Examine Default Parameter Settings for prelookup Table Entry

Create a code replacement table.

crTable = RTW.TflTable;

Create a table entry for a function.

tableEntry = RTW.TflCFunctionEntry;
Identify the table entry as an entry for the prelookup function.

setTflCFunctionEntryParameters(tableEntry,

'Key', 'prelookup',

'Priority', 100,

'ImplementationName', 'myPrelookup');
Get the algorithm parameter settings for the prelookup function table entry.
algParams = getAlgorithmParameters(tableEntry)
algParams =

Prelookup with properties:
ExtrapMethod: [1x1 coder.algorithm.parameter.ExtrapMethod]
RndMeth: [1x1 coder.algorithm.parameter.RndMeth]
IndexSearchMethod: [1x1 coder.algorithm.parameter.IndexSearchMethod]

UselLastBreakpoint: [1x1 coder.algorithm.parameter.UseLastBreakpoint]
RemoveProtectionInput: [1x1 coder.algorithm.parameter.RemoveProtectionInput]

Examine the information for parameter ExtrapMethod.
algParams.ExtrapMethod
ans =

ExtrapMethod with properties:

Name: 'ExtrapMethod'
Options: {'Linear' 'Clip'}
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Primary: 1
Value: {'Linear'}

Examine the information for parameter RndMeth.
algParams.RndMeth
ans =
RndMeth with properties:
Name: 'RndMeth'’
Options: élx7 cell}

Primary:
Value: {1x7 cell}

Examine the current Value setting.
algParams.RndMeth.Value
ans =
Columns 1 through 6
'Ceiling’ 'Convergent' 'Floor' 'Nearest' 'Round’ 'Simplest’
Column 7

'Zero'

Examine the information for parameter IndexSearchMethod.
algParams.IndexSearchMethod
ans =

IndexSearchMethod with properties:

Name: 'IndexSearchMethod'

Options: {'Linear search' 'Binary search' 'Evenly spaced points'}
Primary: 0
Value: {'Binary search' 'Evenly spaced points' 'Linear search'}

Examine the information for parameter UseLastBreakpoint.
algParams.UselLastBreakpoint
ans =
UselLastBreakpoint with properties:
Name: 'UselLastBreakpoint'
Options: {'off' ‘'on'}

Primary: 0
Value: {'off' ‘'on'}

Examine the information for parameter RemoveProtectionInput.
algParams.RemoveProtectionInput
ans =
RemoveProtectionInput with properties:
Name: 'RemoveProtectionInput’
Options: {'off' ‘'on'}

Primary: 0
Value: {'off' ‘'on'}

Examine Modified Parameter Setting for Lookup2D Table Entry

Create a code replacement table.

crTable = RTW.TflTable;
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Create a table entry for a function.

tableEntry = RTW.TflCFunctionEntry;

Identify the table entry as an entry for the Lookup2D function.
setTflCFunctionEntryParameters(tableEntry, ...
'Key', 'lookup2D', ...

'Priority', 100, ...
'ImplementationName', 'myLookup2D');

Get the algorithm parameter settings for the Lookup2D function table entry.
algParams = getAlgorithmParameters(tableEntry)

algParams =
Lookup with properties:

InterpMethod:
ExtrapMethod:
UseRowMajorAlgorithm:
RndMeth:

[1x1 coder.algorithm.parameter.InterpMethod]

[1x1 coder.algorithm.parameter.ExtrapMethod]

[1x1 coder.algorithm.parameter.UseRowMajorAlgorithm]

[1x1 coder.algorithm.parameter.RndMeth]
IndexSearchMethod: [1x1 coder.algorithm.parameter.IndexSearchMethod]

UselLastTableValue: [1x1 coder.algorithm.parameter.UselLastTableValue]
ApplyFullPrecisionForLinearInterpolation: [1x1 coder.algorithm.parameter.ApplyFullPrecisionForLinearInterpolation]
RemoveProtectionInput: [1x1 coder.algorithm.parameter.RemoveProtectionInput]
SaturateOnIntegerOverflow: [1x1 coder.algorithm.parameter.SaturateOnIntegerOverflow]
SupportTunableTableSize: [1x1 coder.algorithm.parameter.SupportTunableTableSize]

BPPower2Spacing: [1x1 coder.algorithm.parameter.BPPower2Spacing]
BeginIndexSearchUsingPreviousIndexResult: [1x1 coder.algorithm.parameter.BeginIndexSearchUsingPreviousIndexResult]

Display the possible index search method settings.

algParams.IndexSearchMethod.Options
ans =

'Linear search' 'Binary search' 'Evenly spaced points

Display the current index search method setting.

algParams.IndexSearchMethod.Value
ans =

'Linear search' 'Binary search' 'Evenly spaced points'
By default, the parameter is set to the same value set.

Set the index search method to binary search.

algParams.IndexSearchMethod = 'Binary search';

Verify the modified parameter setting.
algParams.IndexSearchMethod.Value
ans =

'Binary search'

Input Arguments

tableEntry — Code replacement table entry for a lookup table function
object

Code replacement table entry that you previously created and represents a potential code
replacement for a lookup table function. The entry must identify the lookup table function for which
you are calling getAlgorithmParameters.
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1 Create the entry. For example, call the function RTW. TflCFunctionEntry.

tableEntry = RTW.TflCFunctionEntry;

2 Specify the name of the lookup table function for which you created the entry. Use the Key
parameter in a call to setTflLCFunctionEntryParameters. The following function call
specifies the lookup table function prelookup.

setTflCFunctionEntryParameters(tableEntry,
'Key', 'prelookup',
'Priority', 100,
'ImplementationName', 'myPrelookup');

Output Arguments

algParams — Algorithm parameter settings for a lookup table function
object

Algorithm parameter settings for the lookup table function identified with the Key parameter in
tableEntry.

Version History
Introduced in R2015a

See Also

addEntry | RTW.TflCFunctionEntry | RTW.TflTable | setAlgorithmParameters |
setTflCFunctionEntryParameters

Topics

“Lookup Table Function Code Replacement”
“Define Code Replacement Library Optimizations”
“Code You Can Replace from MATLAB Code”
“Code You Can Replace From Simulink Models”
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coder.MATLABCodeTemplate.getCurrentTokens

Class: coder.MATLABCodeTemplate
Package: coder

Get current tokens

Syntax

currentTokens = getCurrentTokens()

Description

currentTokens = getCurrentTokens () returns list of current tokens in the
MATLABCodeTemplate object

Output Arguments

currentTokens — Current tokens
cell array of character vectors

A list of current tokens in the MATLABCodeTemplate object, returned as a cell array of character
vectors.

Examples

Create a MATLABCodeTemplate object with the default template, then list its tokens.

newObj = coder.MATLABCodeTemplate;

% Creates a MATLABCodeTemplate object from the default template
newObj.getCurrentTokens()

% Returns a list of tokens for the template

See Also

coder.MATLABCodeTemplate.setTokenValue | coder.MATLABCodeTemplate.getTokenValue
| coder .MATLABCodeTemplate.emitSection

Topics
“Generate Custom File and Function Banners for C/C++ Code”
“Code Generation Template Files for MATLAB Code”
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getCoderExecutionProfile

Package: coder.profile.mc

Extract execution-time profile for code generated from MATLAB function (MATLAB code generation)

Syntax

myExecutionProfile = getCoderExecutionProfile('myMATLABFunction')

Description
myExecutionProfile = getCoderExecutionProfile('myMATLABFunction') createsa
workspace variable that contains the execution-time profile of the code generated from your MATLAB

function. Run the command after the completion and termination of the SIL/PIL execution of your
MATLAB function.

Examples

Get Coder Execution Profile

To get the coder execution profile for a MATLAB function, use the getCoderExecutionProfile
function.

myExecutionProfile = getCoderExecutionProfile('myMATLABFunction');

Input Arguments

myMATLABFunction — Function whose generate code is profiled
function

The myMATLABFunction is the MATLAB function whose generate code is profiled for execution-time.

Example: myMATLABFunction

Output Arguments

myExecutionProfile — Workspace variable that contains the execution-time profile
workspace variable

The myExecutionProfile is a workspace variable that contains the execution-time profile of the
code generated from your MATLAB function.

Version History
Introduced in R2014b
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See Also
TimerTicksPerSecond | Sections | report

Topics

“Generate Execution Time Profile”
“Analyze Execution Time Data”
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Name

Package: coder.profile

Get name of profiled code section

Syntax

SectionName=NthSectionProfile.Name

Description

SectionName=NthSectionProfile.Name returns the name that identifies the profiled code
section. The software generates an identifier based on the model entity that corresponds to the
profiled section of code.

Examples

Get Name of Profiled Code Section

To get the name that identifies the profiled code section, use the Name property of the
NthSectionProfile object.

SectionName = NthSectionProfile.Name;

Input Arguments

NthSectionProfile — coder.profile.ExecutionTimeSection object
coder.profile.ExecutionTimeSection object

The NthSectionProfileis a coder.profile.ExecutionTimeSection object generated by the
coder.profile.ExecutionTime property Sections.

Example: NthSectionProfile

Output Arguments

SectionName — Profiled section name
section name

Name that identifies profiled code section.

Version History
Introduced in R2012b

See Also
Sections | TimerTicksPerSecond | display | report | Number | NumCalls |
MaximumExecutionTimeCallNum | MaximumSelfTimeCallNum | ExecutionTimeInTicks |
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MaximumExecutionTimeInTicks | TotalExecutionTimeInTicks | SelfTimeInTicks |
MaximumSelfTimeInTicks | TotalSelfTimeInTicks | MaximumTurnaroundTimeInTicks |
MaximumTurnaroundTimeCallNum | TurnaroundTimeInTicks |
TotalTurnaroundTimeInTicks

Topics

“Create Execution-Time Profile for Generated Code”
“View and Compare Code Execution Times”
“Analyze Code Execution Data”
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Name

Package: coder.profile.mc

Get name of profiled code section (MATLAB code generation)

Syntax

SectionName = NthSectionProfile.Name

Description

SectionName = NthSectionProfile.Name returns the name that identifies the profiled code
section.

Examples

Get Name of Profiled Code Section

To get the name that identifies the profiled code section, use the Name property of the
NthSectionProfile object.

SectionName = NthSectionProfile.Name;

Input Arguments

NthSectionProfile — ExecutionTimeSection object
ExecutionTimeSection object

The NthSectionProfileis a coder.profile.ExecutionTimeSection object generated by the
coder.profile.ExecutionTime property Sections.

Example: NthSectionProfile.MaximumExecutionTimeInTicks

Output Arguments

SectionName — Profiled section name
section name

The SectionName is the name that identifies profiled code section.

Version History
Introduced in R2012b

See Also
getCoderExecutionProfile | Sections | TimerTicksPerSecond | report | Number |
NumCalls | MaximumExecutionTimeCallNum | MaximumSelfTimeCallNum |
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ExecutionTimeInTicks | MaximumExecutionTimeInTicks | TotalExecutionTimeInTicks |
SelfTimeInTicks | MaximumSelfTimeInTicks | TotalSelfTimeInTicks |
MaximumTurnaroundTimeInTicks | MaximumTurnaroundTimeCallNum |
TurnaroundTimeInTicks | TotalTurnaroundTimeInTicks

Topics

“Generate Execution Time Profile”
“Analyze Execution Time Data”
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NumCalls

Package: coder.profile

Total number of calls to profiled code section

Syntax

TotalNumCalls = NthSectionProfile.NumCalls

Description

TotalNumCalls = NthSectionProfile.NumCalls returns the total number of calls to the
profiled code section over the entire simulation.

Examples

Get Number of Calls to Profiled Section

To get the total number of calls to the profiled code section over the entire simulation, use the
NumCalls property of the NthSectionProfile object.

TotalNumCalls = NthSectionProfile.NumCalls;

Input Arguments

NthSectionProfile — coder.profile.ExecutionTimeSection object
coder.profile.ExecutionTimeSection object

The NthSectionProfileis a coder.profile.ExecutionTimeSection object generated by the
coder.profile.ExecutionTime property Sections.

Example: NthSectionProfile

Output Arguments

TotalNumCalls — Total number of calls
integer

The total number of calls to the profiled section of code.

Version History
Introduced in R2012b

See Also
Sections | TimerTicksPerSecond | display | report | Name | Number |
MaximumExecutionTimeCallNum | MaximumSelfTimeCallNum | ExecutionTimeInTicks |
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MaximumExecutionTimeInTicks | TotalExecutionTimeInTicks | SelfTimeInTicks |
MaximumSelfTimeInTicks | TotalSelfTimeInTicks | MaximumTurnaroundTimeInTicks |
MaximumTurnaroundTimeCallNum | TurnaroundTimeInTicks |
TotalTurnaroundTimeInTicks

Topics

“Create Execution-Time Profile for Generated Code”
“View and Compare Code Execution Times”
“Analyze Code Execution Data”
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NumCalls

Package: coder.profile.mc

Total number of calls to profiled code section (MATLAB code generation)

Syntax

TotalNumCalls = NthSectionProfile.NumCalls

Description

TotalNumCalls = NthSectionProfile.NumCalls returns the total number of calls to the
profiled code section over the entire execution.

Examples

Get Number of Calls to Profiled Section

To get the total number of calls to the profiled code section over the entire simulation, use the
NumCalls property of the NthSectionProfile object.

TotalNumCalls = NthSectionProfile.NumCalls;

Input Arguments

NthSectionProfile — coder.profile.ExecutionTimeSection object
coder.profile.ExecutionTimeSection object

The NthSectionProfileis a coder.profile.ExecutionTimeSection object generated by the
coder.profile.ExecutionTime property Sections.

Example: NthSectionProfile

Output Arguments

TotalNumCalls — Total number of calls
integer

The total number of calls to the profiled section of code.

Version History
Introduced in R2012b

See Also
getCoderExecutionProfile | Sections | TimerTicksPerSecond | report | Name | Number |
MaximumExecutionTimeCallNum | MaximumSelfTimeCallNum | ExecutionTimeInTicks |
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MaximumExecutionTimeInTicks | TotalExecutionTimeInTicks | SelfTimeInTicks |
MaximumSelfTimeInTicks | TotalSelfTimeInTicks | MaximumTurnaroundTimeInTicks |
MaximumTurnaroundTimeCallNum | TurnaroundTimeInTicks |
TotalTurnaroundTimeInTicks

Topics

“Generate Execution Time Profile”
“Analyze Execution Time Data”
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getOutputData

Get output data

Syntax

out = cgv0bj.getOutputData(InputIndex)

Description
out = cgvObj.getOutputData(InputIndex) is the method that you use to retrieve the output
data that the object creates during execution of the model. out is the output data that the object

returns. cgvObj is a handle to a cgv.CGV object. InputIndex is a unique numeric identifier that
specifies which output data to retrieve. The InputIndex is associated with specific input data.

See Also

Topics
“Verify Numerical Equivalence with CGV”
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getReportData

Return results of comparing configuration parameter values

Syntax

rpt data = cfgObj.getReportData()

Description
rpt data = cfg0Obj.getReportData() compares the original configuration parameter values
with the values that the object recommends. cfg0bj is a handle to a cgv.Config object. Returns a

cell array of character vectors with the model, parameter, previous value, and recommended or new
value.

See Also

Topics
“Verify Numerical Equivalence with CGV”
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getSavedSignals

Display list of signal names to command line

Syntax

signal list = cgvObj.getSavedSignals(simulation data)

Description

signal list = cgvObj.getSavedSignals(simulation data) returns a cell array,

signal list, of the output signal names of the data elements from the input data set,
simulation data. simulation data is the output data stored in the CGV object, cgvObj, when
you execute the model.

Tips

» After executing your model, use the getOutputData function to get the output data used as the
input argument to the cgvObj.getSavedSignals function.

» Use names from the output signal list at the command line or as input arguments to other CGV
functions, for example, createToleranceFile, compare, and plot.

See Also

Topics
“Verify Numerical Equivalence with CGV”
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Number

Package: coder.profile

Get number that uniquely identifies profiled code section

Syntax

SectionNumber = NthSectionProfile.Number

Description

SectionNumber = NthSectionProfile.Number returns a number that uniquely identifies the
profiled code section, for example, in the code execution profiling report.

Examples

Get Number of Profiled Code Section

To get the number that identifies the profiled code section, use the Number property of the
NthSectionProfile object.

SectionNumber = NthSectionProfile.Number;

Input Arguments

NthSectionProfile — coder.profile.ExecutionTimeSection object
coder.profile.ExecutionTimeSection object

The NthSectionProfileis a coder.profile.ExecutionTimeSection object generated by the
coder.profile.ExecutionTime property Sections.

Example: NthSectionProfile

Output Arguments

SectionNumber — Number of profiled section
integer

The SectionNumber is the number of the profiled code section.

Version History
Introduced in R2012b

See Also
Sections | TimerTicksPerSecond | display | report | Name | NumCalls |
MaximumExecutionTimeCallNum | MaximumSelfTimeCallNum | ExecutionTimeInTicks |



Number

MaximumExecutionTimeInTicks | TotalExecutionTimeInTicks | SelfTimeInTicks |
MaximumSelfTimeInTicks | TotalSelfTimeInTicks | MaximumTurnaroundTimeInTicks |
MaximumTurnaroundTimeCallNum | TurnaroundTimeInTicks |
TotalTurnaroundTimeInTicks

Topics

“Create Execution-Time Profile for Generated Code”
“View and Compare Code Execution Times”
“Analyze Code Execution Data”
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Number

Package: coder.profile.mc

Get number that uniquely identifies profiled code section (MATLAB code generation)

Syntax

SectionNumber = NthSectionProfile.Number

Description

SectionNumber = NthSectionProfile.Number returns a number that uniquely identifies the
profiled code section.

Examples

Get Number of Profiled Code Section

To get the number that identifies the profiled code section, use the Number property of the
NthSectionProfile object.

SectionNumber = NthSectionProfile.Number;

Input Arguments

NthSectionProfile — coder.profile.ExecutionTimeSection object
coder.profile.ExecutionTimeSection object

The NthSectionProfileis a coder.profile.ExecutionTimeSection object generated by the
coder.profile.ExecutionTime property Sections.

Example: NthSectionProfile

Output Arguments

SectionNumber — Number of profiled section
integer

The SectionNumber is the number of the profiled code section.

Version History
Introduced in R2012b

See Also
getCoderExecutionProfile | Sections | TimerTicksPerSecond | report | Name | NumCalls |
MaximumExecutionTimeCallNum | MaximumSelfTimeCallNum | ExecutionTimeInTicks |



Number

MaximumExecutionTimeInTicks | TotalExecutionTimeInTicks | SelfTimeInTicks |
MaximumSelfTimeInTicks | TotalSelfTimeInTicks | MaximumTurnaroundTimeInTicks |
MaximumTurnaroundTimeCallNum | TurnaroundTimeInTicks |
TotalTurnaroundTimeInTicks

Topics

“Generate Execution Time Profile”
“Analyze Execution Time Data”
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pil_block replace

Replace block in model with block from another model

Syntax

pil block replace(sourceModelBlock, destinationModelBlock)
pil block replace(sourceModelBlock, destinationModelBlock, 'isvisible')

Description

pil block replace(sourceModelBlock, destinationModelBlock) replaces a block in the
destination model with a block from the source model. To preserve the original block from the
destination model, in the source model, the function replaces sourceModelBlock with
destinationModelBlock.

pil block replace(sourceModelBlock, destinationModelBlock, 'isvisible')

highlights the replaced block in the destination model.

Examples

Replace Destination Block with Source Block
This example shows how to replace a block in a model with a block from another model.

Create a destination model that contains an Outport block, destinationBlock.

new_system('destModel")
open_system('destModel');
add_block('simulink/Sinks/0Outl', 'destModel/destinationBlock"')

Create a source model that contains a Scope block, sourceBlock.

new system('srcModel")
open_system('srcModel');
add_block('simulink/Sinks/Scope', 'srcModel/sourceBlock")

Replace the Outport block in the destination model with the Scope block from the source model.

pil block replace('srcModel/sourceBlock', 'destModel/destinationBlock', 'isvisible")

Input Arguments

sourceModelBlock — Source block
character vector

Full path to the replacement block in the source model.

Example: 'srcModel/sourceBlock'

destinationModelBlock — Destination block
character vector
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Full path to the block in the destination model, which the source block replaces.

Example: 'destModel/destinationBlock'

Version History
Introduced in R2006b

See Also

Topics
“Cross-Release Code Integration”
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piltest

Verify custom target connectivity configuration for Simulink PIL simulation

Syntax

piltest(config)
piltest(config, 'ConfigParams',additionalParameterList)
piltest(config, 'TestPoint', testName)

Description

piltest(config) runs a suite of tests that verify your custom processor-in-the-loop (PIL) target
connectivity configuration. In the tests, the function runs various normal, software-in-the-loop (SIL),
and PIL simulations. The function compares results and produces errors if it detects differences
between simulation modes. For the PIL simulations, the function extracts these parameters from
config:

* SystemTargetFile
* TargetHWDeviceType
* Toolchain

In the current working folder, the function creates the piltest folder, which contains subfolders
with test results.

piltest(config, 'ConfigParams',additionalParameterList) extracts additional
parameters from config for the PIL simulation.

piltest(config, 'TestPoint', testName) runs a specific test from the test suite.

Examples

Verify Target Connectivity Configuration with piltest

This example uses piltest to verify a target connectivity configuration for PIL simulations on your
development computer.

Create a target connectivity implementation in your current working folder.

% Make a local copy of the connectivity classes.
src_dir = ...
fullfile(matlabroot, 'toolbox"', 'coder', 'simulinkcoder’', ...
'+coder’', '+mypil');
if exist(fullfile('.', '+mypil'), 'dir")
rmdir('+mypil','s")
end
mkdir +mypil
copyfile(fullfile(src dir, 'Launcher.m'), ‘'+mypil');
copyfile(fullfile(src dir, 'TargetApplicationFramework.m"), ‘+mypil');
copyfile(fullfile(src dir, 'ConnectivityConfig.m"'), ‘'+mypil');



piltest

% Make the copied files writable.
fileattrib(fullfile('+mypil', '*"),'+w');

% Update the package name to reflect the new location of the files.
coder.mypil.Utils.UpdateClassName(. ..
"./+mypil/ConnectivityConfig.m', ...
‘coder.mypil', ...
‘mypil');

Register a target connectivity configuration using an s1 _customization.m file. This example uses a
supplied file.

sl customization path = fullfile(matlabroot,...
"toolbox',...
'rtw', ...
'"rtwdemos’', ...
'pil demo');
addpath(sl customization path);
sl refresh customizations;

Open the model and specify the PIL simulation mode.
openExample('ecoder/SILPILVerificationExample',
supportingFile='SILTopModel.slx")
set param('SILTopModel', 'SimulationMode’, ...
‘processor-in-the-loop (pil)"');

Specify the manufacturer and test hardware type. For example, PIL simulation on a 64-bit Windows®
development computer requires:

set param('SILTopModel', 'TargetHWDeviceType', ...
'Intel->x86-64 (Windows64)');
set param('SILTopModel', 'TargetLonglLongMode',true);

Run piltest.

piltest('SILTopModel', 'ConfigParam', {'ProdLonglLongMode'} )

Input Arguments

config — Configuration set, configuration reference, or model
ConfigSet|Simulink.ConfigSetRef|character vector

A configuration set, configuration set reference, or Simulink model.

additionalParameterList — Additional parameters
cell array of character vectors

Extract additional parameters from config for PIL simulation.
testName — Specific test
"all’' (default) | 'verifyPILBlock' | 'verifyModelBlock' | 'verifyTopModel' |

'verifyExecutionOnTarget' | 'verifyTopModelSILPILSwitching' |
'verifyModelBlockSILPILSwitching'
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'verifyPILBlock' — For normal mode results, run a simulation of a Simulink model with a
subsystem. For PIL results, replace the subsystem with a PIL block and rerun the simulation. The
function compares normal and PIL mode results. If the function detects differences, it produces an
erTor.

'verifyModelBlock' — For normal mode results, run simulations of a Simulink model with a
Model block in normal mode.

For PIL mode results, run simulation loops with the Model block in PIL mode. The function varies
these settings:

* Model block parameter Code interface — Set to Top model (standalone code interface) or
Model reference.

* Configuration Parameters > Code Generation > Language — Set to C or C++. For the C++
case, the function sets Code Generation > Interface > Code interface packaging to C++
class.

The function compares normal and PIL mode results. If the function detects differences, it
produces an error.

'verifyTopModel' — Run simulations of a Simulink top-model in normal and PIL modes. The
function compares normal and PIL mode results. If the function detects differences, it produces an
error.

'verifyExecutionOnTarget' — Run simulations of a Simulink model with a Model block in
normal and PIL modes. For each mode, the Model block uses standalone and model reference
code interfaces. For PIL mode, the function introduces a deliberate mismatch. The function
compares normal and PIL mode results. If it does not detect the deliberate mismatch, it produces
an error.

'verifyTopModelSILPILSwitching' — For a Simulink top model:

» Verify that production code is not regenerated when the function switches between SIL and
PIL simulation modes. The function compares timestamps of the production code in each mode.

* Compares results from SIL and PIL mode simulations to results from a normal mode
simulation.

If the function detects differences in timestamps or simulation results, it produces an error.

'verifyModelBlockSILPILSwitching' — For a Simulink Model block:

» Verify that production code is not regenerated when the Model block simulation mode switches

between SIL and PIL modes. The function compares timestamps of the production code in each
mode.

* Run simulation loops with the Model block in SIL and PIL modes. The function varies the Code
interface Model block parameter, setting this parameter to Top model or Model
reference. The function compares results from SIL and PIL mode simulations to results from
a normal mode simulation.

If the function detects differences in timestamps or simulation results, it produces an error.
'all' — Run all tests from the test suite.

Version History
Introduced in R2016b
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See Also
ConfigSet | Simulink.ConfigSetRef

Topics

“Create PIL Target Connectivity Configuration for Simulink”
“SIL and PIL Simulations”
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piltest

Verify custom target connectivity configuration for MATLAB PIL execution

Syntax

piltest(config)
piltest(config, 'ConfigParams',additionalParameterList)
piltest(config, 'TestPoint', testName)

Description

piltest(config) runs tests that verify your custom processor-in-the-loop (PIL) target connectivity
configuration. In the tests, the function runs the MATLAB function and performs PIL executions. The
function compares results and produces errors if it detects differences. For PIL executions, the
function extracts the TargetHWDeviceType and Toolchain settings from config.

In the current working folder, the function creates the piltest folder, which contains subfolders
with test results.

piltest(config, 'ConfigParams',additionalParameterList) extracts additional settings
from config for the PIL execution.

piltest(config, 'TestPoint', testName) runs the specified test.

Examples

Verify Target Connectivity Configuration with piltest

This example shows how you can use piltest to verify a target connectivity configuration for PIL
execution.

Create a code generation configuration object for C/C++ static library generation.
cfg = coder.config('lib"');

Create hardware configuration object, specify manufacturer and test hardware type, and assign
handle to code generation object.

hwImpl = coder.HardwareImplementation;
hwImpl.TargetHwWDeviceType = 'Atmel->AVR';
cfg.HardwareImplementation = hwImpl;
Specity the toolchain for code generation.

cfg.Toolchain = 'AVR tools for Arduino';

Run the function.



piltest

piltest(cfg)

Input Arguments

config — Configuration object
coder.EmbeddedCodeConfig

A configuration object that specifies code generation parameters.

additionalParameterList — Additional parameters
cell array of character vectors

Extract additional parameters from config for PIL execution.

testName — Specific test
‘all’ (default) | 'verifyPILConfig"

* 'verifyPILConfig' — For a given set of input values, the function:

* Runs a MATLAB function on your development computer.

* Performs PIL executions of generated MATLAB code on your target hardware with
config.TargetLangsetto 'C' and 'C++"'.

The function compares MATLAB function and PIL results. If the function detects differences, it
produces an error.

e 'all' — Run all tests.

Version History
Introduced in R2016b

See Also
Topics

“Create PIL Target Connectivity Configuration for MATLAB”
“PIL Execution of Code Generated for a Kalman Estimator”
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Sections

Package: coder.profile

Get array of coder.profile.ExecutionTimeSection objects for profiled code sections

Syntax

NthSectionProfile=myExecutionProfile.Sections(N)
numberOfSections=1length(myExecutionProfile.Sections)

Description

NthSectionProfile=myExecutionProfile.Sections(N) returns an
coder.profile.ExecutionTimeSection object for the Nth profiled code section.

numberOfSections=1length(myExecutionProfile.Sections) returns the number of code
sections for which profile data is available.

Examples

Get Nth Section Profile

Get the coder.profile.ExecutionTimeSection object for the Nth profiled code section.

NthSectionProfile=myExecutionProfile.Sections(N);

Get Number of Profiled Code Sections

Get the number of code sections for which profile data is available.

numberOfSections=1length(myExecutionProfile.Sections);

Input Arguments

myExecutionProfile — Workspace variable
workspace variable

myExecutionProfile is a workspace variable generated by a simulation.

Example: myExecutionProfile

N — Index of code section
index of code section

Index of code section for which profile data is required

Example: N



Sections

Output Arguments

NthSectionProfile — profile information object
profile information object

Object that contains profile information about the code section. You can use the following
coder.profile.ExecutionTimeSection methods to retrieve the information:

* Name — Name of the code section.

* Number — Number of the code section.

* NumCalls — Number of calls to the code section.

* TotalExecutionTimeInTicks — Total number of timer ticks recorded for the code section over
the entire simulation.

* TurnaroundTimeInTicks — Time between start and finish of the code section, in timer ticks.

e TotalTurnaroundTimeInTicks — Total number of timer ticks between start and finish of the
code section, over the entire simulation.

* MaximumExecutionTimeInTicks — Maximum number of timer ticks for a single invocation of
the code section.

* MaximumExecutionTimeCallNum — Number of call associated with the maximum number of
timer ticks recorded for a single invocation of the code section.

 MaximumTurnaroundTimeInTicks — Maximum number of ticks between start and finish for a
single invocation.

* MaximumTurnaroundTimeCallNum — Number of call associated with the maximum time
between start and finish of a single invocation.

* MaximumSelfTimeInTicks — Maximum self time, in timer ticks.

* SelfTimeInTicks — Self time for the code section, in timer ticks.

* TotalSelfTimeInTicks — Total self time for the code section, over the entire simulation.
* MaximumSelfTimeCallNum — Call associated with maximum self time.

* ExecutionTimeInTicks — Vector of execution times.

number0fSections — Number of code sections
number of code sections

The number0fSections is the number of code sections with profile data.

Version History
Introduced in R2012b

See Also
TimerTicksPerSecond | display | report

Topics

“Create Execution-Time Profile for Generated Code”
“View and Compare Code Execution Times”
“Analyze Code Execution Data”
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Sections

Package: coder.profile.mc

Get array of coder.profile.ExecutionTimeSection objects for profiled code sections (MATLAB
code generation)

Syntax

NthSectionProfile = myExecutionProfile.Sections(N)
numberOfSections = length(myExecutionProfile.Sections)

Description

NthSectionProfile = myExecutionProfile.Sections(N) returns an
coder.profile.ExecutionTimeSection object for the Nth profiled code section.

numberOfSections = length(myExecutionProfile.Sections) returns the number of code
sections for which profile data is available.

Examples

Get Nth Section Profile

Get the coder.profile.ExecutionTimeSection object for the Nth profiled code section.

NthSectionProfile = myExecutionProfile.Sections(N);

Get Number of Profiled Code Sections

Get the number of code sections for which profile data is available.

numberOfSections = length(myExecutionProfile.Sections)

Input Arguments

myExecutionProfile — Workspace variable created by getCoderExecutionProfile
workspace variable

The myExecutionProfile is a workspace variable that you create by using the
getCoderExecutionProfile function.

Example: myExecutionProfile

N — Index of code section
index of code section

Index of code section for which profile data is required.
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Example: N

Output Arguments

NthSectionProfile — profile information object
profile information object

Object that contains profile information about the code section. You can use the following
coder.profile.ExecutionTimeSection methods to retrieve the information:

* Name — Name of the code section.

* Number — Number of the code section.

* NumCalls — Number of calls to the code section.

» TotalExecutionTimeInTicks — Total number of timer ticks recorded for the code section over
the entire simulation.

* TurnaroundTimeInTicks — Time between start and finish of the code section, in timer ticks.

e TotalTurnaroundTimeInTicks — Total number of timer ticks between start and finish of the
code section, over the entire simulation.

* MaximumExecutionTimeInTicks — Maximum number of timer ticks for a single invocation of
the code section.

* MaximumExecutionTimeCallNum — Number of call associated with the maximum number of
timer ticks recorded for a single invocation of the code section.

e MaximumTurnaroundTimeInTicks — Maximum number of ticks between start and finish for a
single invocation.

* MaximumTurnaroundTimeCallNum — Number of call associated with the maximum time
between start and finish of a single invocation.

* MaximumSelfTimeInTicks — Maximum self time, in timer ticks.

* SelfTimeInTicks — Self time for the code section, in timer ticks.

* TotalSelfTimeInTicks — Total self time for the code section, over the entire simulation.
* MaximumSelfTimeCallNum — Call associated with maximum self time.

* ExecutionTimeInTicks — Vector of execution times.

numberOfSections — Number of code sections
number of code sections

Number of code sections with profile data

Version History
Introduced in R2012b

See Also

getCoderExecutionProfile | report | TimerTicksPerSecond
Topics

“Generate Execution Time Profile”
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“Analyze Execution Time Data”
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sharedCodeMATLABVersions

Manage MATLAB versions for cross-release code integration

Syntax

[registeredVersions, installationFolders] = sharedCodeMATLABVersions
sharedCodeMATLABVersions('Folder',versionInstallationFolder)
sharedCodeMATLABVersions('Remove', deregisterVersion)

Description

[registeredVersions, installationFolders] = sharedCodeMATLABVersions returns the
available MATLAB versions and the installation folders.

sharedCodeMATLABVersions('Folder',versionInstallationFolder) registers a MATLAB
version. The function specifies the folder where the MATLAB version is installed. The function checks
that the folder corresponds to the matlabroot value for a valid installation, retrieves the MATLAB
version number, and stores this information as a preference.

sharedCodeMATLABVersions('Remove', deregisterVersion) deregisters the MATLAB
version and removes installation folder and version data.

Examples

Register Previous MATLAB Version for Cross-Release Code Integration

This code shows how you can register a previous release for your cross-release code integration
workflow.

[registeredMATLABs, installationFolders] = sharedCodeMATLABVersions;
requiredVersion = 'R2017a‘';
typicalPath = 'C:\Program Files\MATLAB';

if isempty(registeredMATLABs) || ~any(strcmp(requiredVersion, registeredMATLABs))
versionFolder = fullfile(typicalPath, requiredVersion);

sharedCodeMATLABVersions('Folder', versionFolder);
end

Input Arguments

versionInstallationFolder — Installation folder location
character vector

Full path to the installation folder for the MATLAB version that you want to register.
Example: 'C:\Program Files\MATLAB\R2017a'
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deregisterVersion — Release version to deregister
character vector

MATLAB version that you want to deregister.
Example: 'R2017a’

Output Arguments

registeredVersions — Registered release versions
cell array of character vectors

MATLAB release versions that are registered by the function.

installationFolders — Installation folder paths
cell array of character vectors

Installation folder locations for registered MATLAB versions.

Version History
Introduced in R2017b

See Also
sharedCodeUpdate | crossReleaseImport

Topics
“Cross-Release Shared Utility Code Reuse”
“Cross-Release Code Integration”
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sharedCodeUpdate

Add new shared code source files to existing shared code folder

Syntax

sharedCodeUpdate(sourceFolder, destinationFolder)
sharedCodeUpdate(sourceFolder, destinationFolder, 'ExistingCodeSubfolder',
destinationSubfolder)

sharedCodeUpdate(buildFolder, destinationFolder)
sharedCodeUpdate(buildFolder, configurationSetOrModel)
sharedCodeUpdate(protectedModel, destinationFolder)

Description

sharedCodeUpdate(sourceFolder, destinationFolder) copies, for example, shared utility
files from sourceFolder to a subfolder in destinationFolder provided that the files do not exist
within destinationFolder. The function:

» Identifies files in both folders that have identical names but different content. The function does
not overwrite these files in destinationFolder. In the Command Window, you see a compare
link for each file. To examine differences by using the Comparison tool, click the link.

» Lists sourceFolder files that the function intends to copy and seeks confirmation. When you
provide confirmation, the function copies the files to destinationFolder. By default, the
destination of the copied files is a subfolder that corresponds to the release in which the files were
created, for example, R2015a or R2015b.

sharedCodeUpdate(sourceFolder, destinationFolder, 'ExistingCodeSubfolder',
destinationSubfolder) copies files to the subfolder that you specify.

sharedCodeUpdate(buildFolder, destinationFolder) copies shared code source files from
the shared code location associated with buildFolder.

sharedCodeUpdate(buildFolder, configurationSetOrModel) copies shared code source
files to the folder specified by the 'ExistingSharedCode' parameter of a Simulink configuration
set or model.

sharedCodeUpdate(protectedModel, destinationFolder) copies shared utility files for the
protected model to the shared code folder.

Examples

Copy Shared Utility Files to Shared Code Folder

This example shows how to copy source files from a shared utilities folder to a shared code folder.
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sourceFolder = fullfile(pwd, 'R2015bWork", 'slprj','ert',' sharedutils');
existingSharedCodeFolder = fullfile(pwd, 'SharedUtilCode"');
sharedCodeUpdate(sourceFolder, existingSharedCodeFolder);

Copy Shared Utility Files to Subfolder

This example shows how to copy source files from a shared utilities folder to a specified subfolder in
the shared code folder.

sourcefFolder = fullfile(pwd, 'R2015bWork", 'slprj','ert',' sharedutils');
existingSharedCodeFolder = fullfile(pwd, 'SharedUtilCode');
destinationSubfolder = 'mySub'’

sharedCodeUpdate(sourceFolder, existingSharedCodeFolder,...
'ExistingCodeSubfolder', destinationSubfolder);

Copy Shared Utility Files From Relocated Code Folder

This example shows how to copy shared utility files from a relocated generated code folder to an
existing shared code folder.

Specify path to shared code folder that you want to update.

pathToExistingSharedFolder = 'C:\mySharedCodeFolder';

Specify the full path to the relocated generated code folder P1 ert rtw.

anchorFolder = 'C:\myWorkFolder"';
relocatedCodeFolder = fullfile(anchorFolder, 'P1l ert rtw');

Update the existing shared code folder.

sharedCodeUpdate(relocatedCodeFolder, pathToExistingSharedFolder);

Input Arguments

sourceFolder — Source folder
character vector

File path to folder with shared code files that you want to add to existing shared code folder.

destinationFolder — Existing shared code folder
character vector

File path to existing shared code folder.

destinationSubfolder — Destination subfolder
character vector

Destination subfolder in existing shared code folder.

buildFolder — Build folder
character vector

1-248



sharedCodeUpdate

Path to a “Code generation folder” that contains previously generated model code.

configurationSetOrModel — Configuration set or model
character vector

Simulink configuration set or model that uses an existing shared code folder specified by the
"ExistingSharedCode' parameter.

protectedModel — Protected model file
character vector

File path for protected model. File name of protected model must have . s1xp extension.

Version History
Introduced in R2016b

See Also
crossReleaseImport

Topics

“Cross-Release Shared Utility Code Reuse”
“Cross-Release Code Integration”

“Reference Protected Models from Third Parties”
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getStatus

Return execution status

Syntax

status
status

cgv0bj.getStatus()
cgv0bj .getStatus (inputName)

Description

status = cgvObj.getStatus() returns the execution status of cgvObj. cgv0bj is a handle to a
cgv.CGV object.

status = cgvObj.getStatus(inputName) returns the status of a single execution for
inputName.

Input Arguments
inputName

inputName is a unique numeric or character identifier associated with input data, which is added to
the cgv.CGV object using addInputData.

Output Arguments
status

If inputName is provided, status is the result of the execution of input data associated with

inputName.

Value Description

none Execution has not run.

pending Execution is currently running.

completed Execution ran to completion without errors and
output data is available.

passed Baseline data was provided. Execution ran to
completion and comparison to the baseline data
returned no differences.

error Execution produced an error.

failed Baseline data was provided. Execution ran to
completion and comparison to the baseline data
returned a difference.

If inputName is not provided, the following pseudocode describes the return status:

if (all executions return 'passed')
status = 'passed'
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else if (all executions return 'passed' or 'completed')
status = 'completed'

else if (an execution returns 'error')
status = 'error'

else if (an execution returns 'failed')
status = 'failed'

else if (an execution returns ‘'none' or 'pending'
status = 'none’

See Also
addInputData | run | addBaseline

Topics
“Verify Numerical Equivalence with CGV”
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getTflArgFromString

Create code replacement argument based on specified name and built-in data type

Syntax

arg = getTflArgFromString(hTable, name,datatype)

Description

arg = getTflArgFromString(hTable,name,datatype) creates a code replacement argument
that is based on a specified name and built-in or fixed-point data type.

The I0Type property of the created argument defaults to 'RTW IO INPUT', indicating an input
argument. For an output argument, change the I0Type value to 'RTW_IO OUTPUT' by directly
assigning the argument property.

This function does not support matrices. To create a matrix argument, use the argument class
RTW.TflArgMatrix as shown in “Small Matrix Operation to Processor Code Replacement”, “Matrix
Multiplication Operation to MathWorks BLAS Code Replacement”, and “Matrix Multiplication
Operation to ANSI/ISO C BLAS Code Replacement”.

Examples

Create and Add an Output Argument

This example shows how to use getTflArgFromString to create an int16 output argument named
y1. Then, the example adds the argument as a conceptual argument for a code replacement table
entry.

hLib = RTW.TflTable;
op_entry = RTW.TflCOperationEntry;

arg = hLib.getTflArgFromString('yl', 'intl6');
arg.I0Type = 'RTW IO OUTPUT';
op_entry.addConceptualArg(arg);

Input Arguments

hTable — Handle to a code replacement table
handle

The hTable is a handle to a code replacement table previously returned by hTable =
RTW.TflTable.

Example: hLib

name — Specifies the name to use for a code replacement argument
character vector | string scalar
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Example: 'y1'

datatype — Specifies a built-in data type or a fixed-point data type to use for the code
replacement argument

"integer' | 'int8' | 'intl6' | 'int32' | 'long' | 'long long' | 'uinteger' | 'uint8"' |
'uintl6' | 'uint32' | 'ulong' | 'ulong long' | 'single' | 'double' | 'boolean’ |
'logical' | 'void'

Built-in data type or fixed-point data type to use for the code replacement argument. You can specify
fixed-point data types using the fixdt function from Fixed-Point Designer™ software; for example,
"fixdt(1,16,2) . To specify a pointer argument, use the symbol * after the data type name; for
example, 'double*'.

Example: 'integer'

Example: 'double*’

Output Arguments

arg — Handle to the created code replacement argument
handle

The arg is a handle to the created code replacement argument, which can be specified to the
addConceptualArg function.

Version History
Introduced in R2008a

See Also
addConceptualArg

Topics

“Define Code Replacement Library Optimizations”
“Code You Can Replace from MATLAB Code”
“Code You Can Replace From Simulink Models”
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getTfiIDWorkFromString

Create code replacement DWork argument for semaphore entry based on specified name and data
type
Syntax

arg = getTflDWorkFromString(hTable,name,datatype)

Description

arg = getTflDWorkFromString(hTable,name,datatype) creates a code replacement DWork
argument, based on a specified name and data type, for a semaphore entry in a code replacement
table.

Examples

Create and Add a DWork Argument

This example shows how to use the getTflDworkFromString to create a void* argument named
d1. Then, the example adds the argument as a DWork argument for a semaphore entry in a code
replacement table.

hLib = RTW.TflTable;

% specify semaphore init function.
hEnt = RTW.TflCSemaphoreEntry;
hEnt.setTflCSemaphoreEntryParameters(

'Key', '"RTW_SEM INIT',
'"Priority’', 30,
'ImplementationName’, ‘mySemCreate’,
'"ImplementationHeaderFile', ‘'mySem.h',
"ImplementationSourceFile', ‘'mySem.c',

'"ImplementationHeaderPath', LibPath,
'ImplementationSourcePath', LibPath, ...
‘GenCallback’, 'RTW. copyFileToBuildDir",
'SideEffects’, true);

% specify conceptual operands and result

arg = hLib.getTflArgFromString('yl', 'void');
arg.I0Type = 'RTW IO OUTPUT';
hEnt.addConceptualArg(arg);

arg = hLib.getTflArgFromString('ul', 'void');
hEnt.addConceptualArg(arg);

% specify replacement function signature
arg=hLib.getTflArgFromString('yl', 'void');
hEnt.Implementation.setReturn(arg);
arg.I0Type = 'RTW I0 OUTPUT';

% DWork Arg
arg = hLib.getTflDWorkFromString('dl", ‘void*");
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hEnt.addDWorkArg(arg) ;
addEntry(hLib, hEnt);

Input Arguments

hTable — Handle to a code replacement table
handle

The hTable is a handle to a code replacement table previously returned by hTable =
RTW.TflTable.

Example: hLib

name — Specifies the name to use for the code replacement DWork argument
character vector | string scalar

Example: 'd1’

datatype — Specifies a data type to use for the code replacement DWork argument
character vector | string scalar

You must specify 'void*'.

Example: 'void*'

Output Arguments

arg — Handle to the created code replacement argument
arg

The arg is a handle to the created code replacement argument, which can be specified to the
addDWorkArg function.

Version History
Introduced in R2013a

See Also
addDWorkArg

Topics
“Define Code Replacement Library Optimizations”
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coder.hardware

Create hardware board configuration object for C/C++ code generation from MATLAB code

Description

The coder.hardware function creates a coder.Hardware object that contains hardware board
parameters for C/C++ code generation from MATLAB code.

To use a coder.Hardware object for code generation, assign it to the Hardware property of a
coder.CodeConfig or coder.EmbeddedCodeConfig object that you pass to codegen. Assigning a
coder.Hardware object to the Hardware property customizes the associated
coder.HardwareImplementation object and other configuration parameters for the particular
hardware board.

Note The code generator enables you to extend the range of supported hardware by using the
target.create and target.add functions to register new devices. After you register a new device,
you can create a coder.Hardware object for this new device as well.

Creation

Syntax

coder.hardware(boardname)
coder.hardware()

Description
coder.hardware(boardname) creates a coder.Hardware object for the specified hardware
board. The board must be supported by an installed support package. To see a list of available boards,

call coder.hardware without input parameters.

coder.hardware () returns a cell array of names of boards supported by installed support
packages.

Input Arguments

boardname — hardware board name

character vector | string scalar

Hardware board name, specified as a character vector or a string scalar.
Example: 'Raspberry Pi'

Example: "Raspberry Pi"
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Properties

Name — Name of hardware board
character vector | string scalar

Name of hardware board, specified as a character vector or a string scalar. The coder.hardware
function sets this property using the boardname argument.

CPUClockRate — Clock rate of hardware board
100 (default) | double scalar

Clock rate of hardware board, specified as a double scalar.

Examples

Generate Code for a Supported Hardware Board
Configure code generation for a Raspberry Pi board and generate code for a function foo.

hwlist = coder.hardware();

if ismember('Raspberry Pi', hwlist)
hw = coder.hardware('Raspberry Pi');
cfg = coder.config('lib");
cfg.Hardware = hw;
codegen foo -config cfg -report

end

Check Supported Hardware Boards

Before creating a coder.Hardware object for a hardware board, check that the board is supported
by an installed support package.

List all boards for which a support package is installed.

hwlist = coder.hardware()
Test for an installed support package for a particular board.

hwlist = coder.hardware();
if ismember('Raspberry Pi',hwlist)

hw = coder.hardware('Raspberry Pi');
end

Tips
* In addition to the Name and CPUClockRate properties, a coder.Hardware object has dynamic
properties specific to the hardware board.

* To configure code generation parameters for processor-in-the-loop (PIL) execution on a supported
hardware board, use coder.hardware. See “PIL Execution with ARM Cortex-A at the Command
Line” and “PIL Execution with ARM Cortex-A by Using the MATLAB Coder App”. PIL execution
requires Embedded Coder.
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Version History
Introduced in R2015b

See Also

coder.CodeConfig | coder.EmbeddedCodeConfig | coder.HardwareImplementation |
codegen
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RTW.TflBlasEntryGenerator

Create code replacement table entry for a BLAS operation

Syntax

obj = RTW.TflBlasEntryGenerator

Description

obj = RTW.TflBlasEntryGenerator creates a handle, obj, to a code replacement table entry for
a BLAS operator. The entry maps a conceptual representation of an operator to an implementation
(replacement) representation.

Examples

Create Table Entry for BLAS Operator

This example shows how to create a code replacement table entry for a BLAS operator, op_entry.
hTable = RTW.TflTable;

arch = computer('arch');

compilerName = 'microsoft';

LibPath = fullfile('$(MATLAB ROOT)', 'extern',
'lib', arch, compilerName);

op_entry = RTW.TflBlasEntryGenerator;
libExt = 'lib"';

setTflCOperationEntryParameters(op entry,

'Key', '"RTW _OP _MUL',

'"Priority"', 100,

'ImplementationName’, 'dgemm32",

'"ImplementationHeaderFile', 'blascompat32 crl.h', .
"ImplementationHeaderPath', fullfile('$(MATLAB ROOT)', 'extern', 'include'),
'AdditionallLinkObjs"', {['libmwblascompat32."' libExt]},
'AdditionallLinkObjsPaths', {LibPath},

'SideEffects', true);

Output Arguments

obj — Handle to code replacement table entry for a BLAS operator
handle

The obj is a handle to the created code replacement table entry for a BLAS operator.
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Version History
Introduced in R2010a

See Also
RTW.TflCBlasEntryGenerator | RTW.TflCOperationEntry | RTW.TflTable

Topics

“Define Code Replacement Library Optimizations”

“Matrix Multiplication Operation to MathWorks BLAS Code Replacement”
“Code You Can Replace from MATLAB Code”

“Code You Can Replace From Simulink Models”
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RTW.TflICBlasEntryGenerator

Create code replacement table entry for a CBLAS operation

Syntax

obj = RTW.TflCBlasEntryGenerator

Description

obj = RTW.TflCBlasEntryGenerator creates a handle, obj, to a code replacement table entry
for a CBLAS operator. The entry maps a conceptual representation of an operator to an
implementation (replacement) representation.

Examples

Create Table Entry for CBLAS Operator

This example shows how to create a code replacement table entry for a CBLAS operator, hEnt.
hTable = RTW.TflTable;

arch = computer('arch');

compilerName = 'my compiler';

LibPath = fullfile('$(MATLAB ROOT)', 'extern',
'lib', arch, compilerName);

op_entry = RTW.TflCBlasEntryGenerator;
libExt = 'lib"';

setTflCOperationEntryParameters(op entry,

'Key', '"RTW_OP _MUL',

'"Priority"', 100,

'ImplementationName', 'dgemm32',

"ImplementationHeaderFile', 'my cblas compatible crl.h', ...
"ImplementationHeaderPath', fullfile('$(MATLAB ROOT)', 'extern', 'include'),
'AdditionallLinkObjs"', {['my lib cblas compatible.' UlibExt]},
'AdditionalLinkObjsPaths', {LibPath},

'SideEffects', true);

Output Arguments

obj — Handle to code replacement table entry for a CBLAS operator
handle

The obj is a handle to the created code replacement table entry for a CBLAS operator.
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Version History
Introduced in R2010a

See Also
RTW.TflBlasEntryGenerator | RTW.TflCOperationEntry | RTW.TflTable

Topics

“Define Code Replacement Library Optimizations”

“Matrix Multiplication Operation to ANSI/ISO C BLAS Code Replacement”
“Code You Can Replace from MATLAB Code”

“Code You Can Replace From Simulink Models”
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RTW.TfICFunctionEntry

Create code replacement table entry for a function

Syntax

obj = RTW.TflCFunctionEntry

Description

obj = RTW.TflCFunctionEntry creates a handle, obj, to a code replacement table entry for a
function. The entry maps a conceptual representation of a function to an implementation
(replacement) representation.

Examples

Create Table Entry for Function

This example shows how to create a code replacement table entry for a function, hEnt.

hEnt = RTW.TflCFunctionEntry;

Output Arguments

obj — Handle to code replacement table entry for a function
handle

The obj is a handle to the created code replacement table entry for a function.

Version History
Introduced in R2007b

See Also
RTW.TflCFunctionEntryML | RTW.TflTable

Topics

“Define Code Replacement Library Optimizations”
“Math Function Code Replacement”

“Memory Function Code Replacement”

“Nonfinite Function Code Replacement”

“Lookup Table Function Code Replacement”
“Code You Can Replace from MATLAB Code”
“Code You Can Replace From Simulink Models”
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RTW.TfICFunctionEntryML class

Package: RTW

Custom code replacement table function entry

Description

Represent a custom code replacement function entry. Derive a subclass from
RTW.TflCFunctionEntryML and, in the subclass, implement a do_match method that specifies the
match criteria for the code replacement entry.

classdef TflCustomFunctionEntry < RTW.TflCFunctionEntryML

methods
function ent = do match(hThis, ...
hCS0, ... %#ok
targetBitPerChar, ... %#ok
targetBitPerShort, ... %#ok
targetBitPerInt, ... S%#ok
targetBitPerLong, ... %#ok

targetBitPerLonglLong) S%#ok
% Implement custom do match function
end
end

end
end

Creation

Description

classdef TflCustomFunctionEntry < RTW.TflCFunctionEntryML creates a subclass for
creating custom function entry objects.

Version History
Introduced in R2010a

See Also
RTW.TflCFunctionEntry

Topics
“Customize Match and Replacement Process”
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RTW.TflICOperationEntry

Create code replacement table entry for an operator

Syntax

obj = RTW.TflCOperationEntry

Description

obj = RTW.TflCOperationEntry creates a handle, obj, to a code replacement table entry for an
operator. The entry maps a conceptual representation of an operator to an implementation
(replacement) representation.

Examples

Create Table Entry for Operator

This example shows how to create a code replacement table entry for an operator, hEnt.

hEnt = RTW.TflCOperationEntry;

Output Arguments

obj — Handle to code replacement table entry for an operator
handle

The obj is a handle to the created code replacement table entry for an operator.

Version History
Introduced in R2007b

See Also
RTW.TflCOperationEntryGenerator | RTW.TflCOperationEntryGenerator NetSlope |
RTW.TflCOperationEntryML | RTW.TflTable

Topics

“Define Code Replacement Library Optimizations”
“Scalar Operator Code Replacement”

“Replace Addition and Subtraction Operator Code”
“Small Matrix Operation to Processor Code Replacement”
“Code You Can Replace from MATLAB Code”

“Code You Can Replace From Simulink Models”
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RTW.TflICOperationEntryML class

Package: RTW

Custom code replacement table operation entry

Description

Represent a custom code replacement operation entry. Derive a subclass from
RTW.TflCOperationEntryML and, in the subclass, implement a do_match method that specifies
the match criteria for the code replacement entry.

classdef MyElemMultEntry < RTW.TflCOperationEntryML

methods
function ent = do match(hThis, ...
hCS0, ... %#ok
targetBitPerChar, ... %#ok
targetBitPerShort, ... %#ok
targetBitPerInt, ... S%#ok
targetBitPerLong, ... %#ok

targetBitPerLonglLong ) %#ok
% Implement custom do match function

end
end
end

Creation

Description

classdef MyElemMultEntry < RTW.TflCOperationEntryML creates a subclass for creating
operation entry objects.

Version History
Introduced in R2010a

See Also
RTW.TflCOperationEntry

Topics
“Customize Match and Replacement Process”
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RTW.TflICOperationEntryGenerator

Create code replacement table entry for a fixed-point addition or subtraction operation

Syntax

obj = RTW.TflCOperationEntryGenerator

Description

obj = RTW.TflCOperationEntryGenerator creates a handle, obj, to a code replacement table
entry for a fixed-point addition or subtraction operation. The entry maps a conceptual representation
of an operator to an implementation (replacement) representation.

Examples

Create Table Entry for Fixed-Point Add or Subtract Operation

This example shows how to create a code replacement table entry for a fixed-point addition or
subtraction operation, hEnt.

hEnt = RTW.TflCOperationEntryGenerator;

Output Arguments

obj — Handle to code replacement table entry for a fixed-point addition or subtraction
operation
handle

The obj is a handle to the created code replacement table entry for a fixed-point addition or
subtraction operation.

Version History
Introduced in R2008a

See Also
RTW.TflCOperationEntry | RTW.TflCOperationEntryGenerator NetSlope |
RTW.TflCOperationEntryML | RTW.TflTable

Topics

“Define Code Replacement Library Optimizations”
“Fixed-Point Operator Code Replacement”
“Binary-Point-Only Scaling Code Replacement”
“Slope Bias Scaling Code Replacement”

“Code You Can Replace from MATLAB Code”
“Code You Can Replace From Simulink Models”
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RTW.TflICOperationEntryGenerator NetSlope

Create code replacement table entry for a net slope fixed-point operation

Syntax

obj = RTW.TflCOperationEntryGenerator NetSlope

Description

obj = RTW.TflCOperationEntryGenerator NetSlope creates a handle, obj, to a code
replacement table entry for a net slope fixed-point operation. The entry maps a conceptual
representation of an operator to an implementation (replacement) representation.

Examples

Create Table Entry for Net Slope Fixed-Point Operation

This example shows how to create a code replacement table entry for a net slope fixed-point
operation, hEnt.

hEnt = RTW.TflCOperationEntryGenerator NetSlope;

Output Arguments

obj — Handle to code replacement table entry for a net slope fixed-point operation
handle

The obj is a handle to the created code replacement table entry for a net slope fixed-point operation.

Version History
Introduced in R2008b

See Also
RTW.TflCOperationEntry | RTW.TflCOperationEntryGenerator |
RTW.TflCOperationEntryML

Topics

“Define Code Replacement Library Optimizations”
“Fixed-Point Operator Code Replacement”

“Net Slope Scaling Code Replacement”

“Equal Slope and Zero Net Bias Code Replacement”
“Code You Can Replace from MATLAB Code”

“Code You Can Replace From Simulink Models”
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RTW.TfICSemaphoreEntry

Create code replacement table entry for a semaphore or mutex

Syntax

obj = RTW.TflCSemaphoreEntry

Description
obj = RTW.TflCSemaphoreEntry creates a handle, obj, to a code replacement table entry for a

semaphore or mutex. The entry maps a conceptual representation of a semaphore or mutex to an
implementation (replacement) representation.

Examples

Create Table Entry for Semaphore or Mutex

This example shows how to create a code replacement table entry for a semaphore or mutex, hEnt.

hEnt = RTW.TflCSemaphoreEntry;

Output Arguments

obj — Handle to code replacement table entry for a semaphore or mutex
handle

The obj is a handle to the created code replacement table entry for a semaphore or mutex.

Version History
Introduced in R2010a

See Also

Topics

“Define Code Replacement Library Optimizations”
“Code You Can Replace from MATLAB Code”
“Code You Can Replace From Simulink Models”
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RTW.TflTable

Create code replacement table

Syntax

obj = RTW.TflTable

Description

obj = RTW.TflTable creates a handle, obj, to a code replacement table.

Examples

Create a Code Replacement Table

This example shows how to create a code replacement table object, hTable.

hTable = RTW.TflTable;

Output Arguments

obj — Handle to code replacement table
handle

The obj is a handle to the created code replacement table.

Version History
Introduced in R2007b

See Also
addEntry | createCRLEntry

Topics

“Define Code Replacement Library Optimizations”
“Code You Can Replace from MATLAB Code”
“Code You Can Replace From Simulink Models”
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RTW.TflArgNumeric class

Package: RTW

Numeric argument for code replacement entry

Description

Use the RTW. TflLArgNumeric class to finely control the specification of a numeric argument for a
code replacement entry.

Creation

Description

RTW.TflArgNumeric(name,I0Type) creates a numeric argument, specifies the name, and
specifies whether the argument is an input or an output.

Input Arguments

name — Argument name
character vector | string scalar

Argument name, specified as a character vector or string scalar.

I0Type — Input or output
'RTW IO INPUT' (default) | 'RTW IO OUTPUT'

Input or output argument, specified as either 'RTW IO INPUT' or 'RTW IO OUTPUT'.

Properties

Name — Argument name
character vector | string scalar

Name of the argument, specified as a character vector or string scalar.

Example: 'ul’

I0Type — Input or output
'RTW IO INPUT' (default) | 'RTW IO OUTPUT'

Input or output argument, specified as either 'RTW _I0 INPUT' or 'RTW IO OUTPUT'.

CheckSlope — Match slope value
true or 1 (default) | false or 0

Whether to match the slope value of the argument of a fixed-point operator, specified as true (1) or
false (0).

CheckBias — Match bias value
true or 1 (default) | falseor®
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Whether to match the bias value of the argument of a fixed-point operator, specified as true (1) or
false (0).

Examples

Create a Numeric Argument in a Code Replacement Entry

In this example, you create a code replacement entry for a fixed-point operation that has a numeric
output argument. When you create a code replacement library, include this code in the function that
defines the code replacement table.

Create an entry object.

% Create a table object
hTable = RTW.TflTable;

% Create an entry
hEntry = RTW.TflCOperationEntryML;

Create the conceptual representation of the argument by creating an RTW. TfLArgNumeric object.
Use the object to specify properties of the argument. For example, set the argument as an output.

arg = getTflArgFromString(hTable, 'ul', 'int32');
arg.I0Type = 'RTW IO OUTPUT';

Add the conceptual argument to the entry.
hEntry.addConceptualArg(arg);

After you create the entry, you can set the entry parameters, add other arguments, and add the entry
to the code replacement table.

Version History
Introduced in R2007b

See Also
addConceptualArg | RTW.TflCFunctionEntry | RTW.TflCOperationEntry

Topics
“Slope Bias Scaling Code Replacement”
“Math Function Code Replacement”
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RTW.TflArgMatrix class

Package: RTW

Matrix argument for code replacement entry

Description

Use the RTW. TflArgMatrix class to finely control the specification of a matrix argument for a code
replacement entry.

Creation

Description

RTW.TflArgMatrix(name,I0Type) creates a matrix argument, specifies the name, and specifies
whether the argument is an input or an output.

Input Arguments

name — Argument name
character vector | string scalar

Argument name, specified as a character vector or string scalar.

I0Type — Input or output
'RTW IO INPUT' (default) | 'RTW IO OUTPUT'

Input or output argument, specified as either 'RTW IO INPUT' or 'RTW IO OUTPUT'.

Properties

Name — Argument name
character vector | string scalar

Name of the argument, specified as a character vector or string scalar.

Example: 'ul’

I0Type — Input or output
'RTW IO INPUT' (default) | 'RTW IO OUTPUT'

Input or output argument, specified as either 'RTW IO INPUT' or 'RTW IO OUTPUT'.

CheckSlope — Match slope value
true or 1 (default) | false or 0

Whether to match the slope value of the base type of the argument for a fixed-point operator,
specified as true (1) or false (0).

CheckBias — Match bias value
true or 1 (default) | falseor®
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Whether to match the bias value of the base type of the argument for a fixed-point operator, specified
as true (1) or false (0).

DimRange — Range of matrix dimensions
[1; Inf] (default) | 2-by-N matrix

Range of matrix dimensions, specified as a 2-by-N matrix, where N is the number of dimensions of the
matrix argument. Specify the dimension range in the format [Dim1Min Dim2Min ... DimNMin;
DimlMax Dim2Max ... DimNMax]. The first row specifies the minimum value for each dimension
and the second row specifies the maximum value for each dimension. For example, [2 2; Inf Inf]
means a two-dimensional matrix of size 2-by-2 or larger.

Example: [2 2; Inf Inf]

Examples

Create a Matrix Argument in a Code Replacement Entry

In this example, you create a code replacement entry for a function that takes a matrix as an input
argument. When you create a code replacement library, include this code in the function that defines
the code replacement table.

Create an entry object and set the parameters for the entry.

% Create an entry
hEntry = RTW.TflCOperationEntry;

% Create entry parameters
hEntry.setTflCOperationEntryParameters(...

'Key', '"RTW_OP_ADD',

'"Priority’', 30, ..

'SaturationMode', '"RTW_WRAP_ON OVERFLOW',
'ImplementationName’, 'matrix_sum_4x4 double');

Create the conceptual representation of the input argument by creating an RTW. TflArgMatrix
object. Use the object to specify properties of the matrix argument. For example, set the dimension
range to [4 4; Inf Inf].The argument must be a two-dimensional matrix of size 4-by-4 or larger.

arg = RTW.TflArgMatrix('ul', 'RTW IO INPUT', 'single');
arg.DimRange = [4 4; Inf Inf];

Add the conceptual argument to the entry.
hEntry.addConceptualArg(arg);

After you create the entry, add the entry to the code replacement table.

Version History
Introduced in R2007b

See Also
addConceptualArg | RTW.TflCOperationEntry



RTW.TflArgMatrix class

Topics
“Matrix Multiplication Operation to MathWorks BLAS Code Replacement”
“Matrix Multiplication Operation to ANSI/ISO C BLAS Code Replacement”
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schedule

Package: coder.profile

Visualize task scheduling

Syntax

schedule(executionProfile)
schedule(executionProfile,Name,Value)

Description

schedule(executionProfile), using the Simulation Data Inspector, helps you to visualize how
code was executed on the target hardware in the last software-in-the-loop (SIL), processor-in-the-loop
(PIL), or XCP-based external mode simulation.

schedule(executionProfile,Name,Value) uses name-value arguments to control the display of
function execution and simulation time.

W Task: initialize
CounterTypeB_Init T
CounterTypeA._Init
nitialize -
MotRunning 4 : : : + : : +
0 5.0=+3 1.0e+4 1.5a+4 2.0e+4 2.5e+4 3.0e+4 35e+4
Task: step [0.1 0]
CounterTypeB J
CounterTypeA, 4
sten 4
CounterTypeB_Init
CounterTypeA_Init 4
nitialize 4
NotRunning 4 : : : : ; : : 1
0 5.0e+3 1.02+4 1.5e+4 2.0e+4 2.5e+4 3.0=+4 3.5e+4
B Simulation time
o .-
0 5.0=+3 1.0e+4 1.5a+4 2.0e+4 2.5e+4 3.0e+4 35e+4

Examples

Visualize Task Scheduling in SIL Simulation

This example uses a SIL simulation to show how you can visualize task scheduling. For an example
that uses an XCP external mode simulation, see “Visualize Task Scheduling in XCP External Mode
Simulation”.

Run a SIL simulation with a model that is configured to generate a workspace variable with
execution-time measurements.
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openExample('ecoder/SILPILVerificationExample',
supportingFile="'SILTopModel.slx")

% Disable Simulink Code Coverage and third-party code coverage analysis
set param('SILTopModel',...

'CovEnable', 'off');
covSettings = get param('SILTopModel', 'CodeCoverageSettings');
covSettings.CoverageTool = 'None’;
set param('SILTopModel', 'CodeCoverageSettings', covSettings);

% Configure code execution time profiling
set param('SILTopModel',...
'CodeExecutionProfiling', 'on');
set param('SILTopModel',...
"CodeProfilingInstrumentation', 'Detailed');
set param('SILTopModel',...
'CodeProfilingSaveOptions', 'AllData');
simOut = sim('SILTopModel');

The simulation generates the variable executionProfile (default) in the object simOut.
At the end of the simulation, open a code execution report.
report(simOut.executionProfile)

Under Profiled Sections of Code, in the Section column, expand all nodes. You see profile
information for six code sections. For example, the task step [0.1 0] and functions
CounterTypeA and CounterTypeB.

2. Profiled Sections of Code

Section Maximum Average Maximum Self Average Self Calls
Execution Time in Execution Time in Time in ns Time in ns
ns ns
[-] initialize 241 241 148 148 1 4 )
CounterTypeA 61 61 61 61 1 [E 4
CounterTypeB 33 33 33 33 1 [E] 4
[-1step[0.10] 409 213 221 119 101 | < [ [l
CounterTypeA 109 58 109 58 101 [&| 4 Ll
CounterTypeB 79 36 79 36 101 [E| 4 Ll

To visualize how the tasks are scheduled and generated code is executed, run:

schedule(simOut.executionProfile)

The Simulation Data Inspector displays task and simulation time plots.
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B Task: initialize

CounterTypeB_Init 4
CounterTypeA_Init 4
nitialize 4
NotRunning 4

[ 500 1000 1500 2000 2500 adoo 2500 4000

Task: step [0.1 0]

CounterTypeB
CounterTypeA o
step
CounterTypeB_Init 4
CounterTypeA_Init -
nitizlize 4
NotRunning 4

[ 500 1000 1500 2000 2500 adoo as00 4000

W Simulation time

06
0
02
o

[ 500 1000 1500 2000 2500 2000 2500 4000

In each task plot, the Y-axis lists tasks and functions executed. From the plots, you can infer the
following information:

* The order in which tasks run.

If the model is multi-rate, you can see how Simulink schedules the different rates (a task for each
rate).

* The time that is required to execute a task or a function, computed as the difference between the
stop and start times. For example, observe that CounterTypeB takes less time to run than
CounterTypeA. When a task is not running, the Y-axis value of the plot is NotRunning.

* The order in which functions run within a task. For example, in the initialize task,
counterTypeA Init function runs before counterTypeB Init function. If function calls are
nested, you can see the execution order of the functions.
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The last plot shows the simulation time when the tasks and functions are executed.

Input Arguments

executionProfile — Variable with profiling data
object

Variable specified by the Workspace variable configuration parameter, which contains the code
execution profiling data. The SIL or PIL simulation generates the variable.

Name-Value Pair Arguments

Specify optional pairs of arguments as Namel=Valuel, .. .,NameN=ValueN, where Name is the
argument name and Value is the corresponding value. Name-value arguments must appear after
other arguments, but the order of the pairs does not matter.

Before R2021a, use commas to separate each name and value, and enclose Name in quotes.

Example: schedule(simOut.executionProfile, 'ShowTasksOnly', false,
'StartSimTime', 0.1, 'StopSimTime', 5.7)

ShowTasksOnly — Turn off function execution display
false (default) | true

Control display of function execution plots:

* true -- Display task execution only. Do not display function execution.
+ false -- Display task and function execution.

MaxNumPoints — Maximum number of display points
integer

Specify maximum number of points to display.

StartSimTime — Simulation time at start of display
float

Specify simulation time at the start of the display.

StopSimTime — Simulation time at end of display
float

Specify simulation time at the end of the display.

Version History
Introduced in R2021a

See Also
report | timeline

Topics
“Create Execution-Time Profile for Generated Code”
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“View and Compare Code Execution Times”

“Visualize Task Scheduling in XCP External Mode Simulation”
“SIL/PIL Manager Verification Workflow”

Simulation Data Inspector
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schedule

Package: coder.profile.mc

Visualize task scheduling (MATLAB code generation)

Syntax

schedule(executionProfile)
schedule(executionProfile, Name,Value)

Description

schedule(executionProfile), using the Simulation Data Inspector, helps you to visualize how
code was executed on the target hardware in the last software-in-the-loop (SIL) or processor-in-the-

loop (PIL) run.

schedule(executionProfile,Name,Value) uses name-value arguments to control the display of

function execution and execution time.
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& L3

Compare W Task: euclidean_initialize
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Examples

Visualize Task Scheduling

For a MATLAB function, perform a software-in-the-loop execution that generates execution-time
measurements and then use the data to visualize task scheduling.

Copy the euclidean example files to your local working folder. For more information about the
euclidean example, see “Generate C Code at the Command Line”.

copyfile(fullfile(matlabroot, 'help', 'toolbox', 'coder', 'examples', 'euclidean'));

To make the MATLAB code suitable for code generation, in euclidean.m, replace:

idx(1)=1;
idx(2)=1;

distance(l)=norm(x-cb(:,1));
distance(2)=norm(x-cb(:,1));

with:
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idx = ones(1,2);

distance = ones(1,2)*norm(x-cb(:,1));
Configure SIL execution with profiling.

config = coder.config('lib');
config.GenerateReport = true;
config.VerificationMode = 'SIL';
config.CodeExecutionProfiling = true;
config.CodeProfilingInstrumentation = true;
config.EnableOpenMP = false;

In the current folder, create test example.m, a MATLAB script that calls the compiled function

twice.

[y min,y max,idx,distance] = euclidean(x,cb);
[y min2,y max2,idx2,distance2] = euclidean(x*2,cb*2);

Generate library code for the euclidean MATLAB function and the SIL interface and start the SIL

execution.

load euclidean data.mat
codegen -report -config config euclidean -args {x, cb} -test test example

Code generation successful: View report
Running test file: 'test' with MEX function 'euclidean sil.mexw64'.
### Starting SIL execution for 'euclidean'

To terminate execution: clear euclidean sil

Execution profiling data is available for viewing. Go to Simulation Data Inspector.
Execution profiling report available after termination.

Terminate the SIL execution process by clicking the link clear euclidean sil.

### Application stopped
### Stopping SIL execution for 'euclidean'
Execution profiling report: report(getCoderExecutionProfile('euclidean'))

Create a workspace variable that holds the execution time data.

executionProfile=getCoderExecutionProfile('euclidean');

To open the code execution report, run:

report(executionProfile)

2. Profiled Sections of Code

Section Maximum Average Maximum Self Average Self Calls
Execution Time Execution Time Time in ns Time in ns
in ns in ns
euclidean_initialize 129 129 129 129 1 4
[+] euclidean 51657 42318 26931 21927 2 4 Ll
euclidean_terminate og og o8 og 1 4

To visualize how the tasks are scheduled and generated code is executed, run:

schedule(executionProfile)
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The Simulation Data Inspector displays these plots.

&
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In each task plot, the Y-axis lists tasks and functions called by each task. From the plots, you can infer
the following information:

The order in which tasks run. For example, initialize runs before euclidean.

The time that is required to execute a task or a function, computed as the difference between the
stop and start times. For example, observe that the initial calls to fabs and sqrt take more time
to run than subsequent calls to the same functions. When a task is not running, the Y-axis value of

the plot is NotRunning.

The order in which functions run within a task. For example, in the euclidean task, there are

three calls to fabs before each call to sqrt.

If function calls are nested, you can see the call stack for the functions.



schedule

The simulation time plot displays the call number for the euclidean function. In this example, there
are two calls to euclidean.

Input Arguments

executionProfile — Variable with profiling data
object

Workspace variable that contains the code execution profiling data generated by the SIL or PIL
execution.

Name-Value Pair Arguments

Specify optional pairs of arguments as Namel=Valuel, ..., NameN=ValueN, where Name is the
argument name and Value is the corresponding value. Name-value arguments must appear after
other arguments, but the order of the pairs does not matter.

Before R2021a, use commas to separate each name and value, and enclose Name in quotes.

Example: schedule(executionProfile, 'ShowTasksOnly', false, 'StartSimTime', 2,
'StopSimTime', 4)

ShowTasksOnly — Turn off function execution display
false (default) | true

Control display of function execution plots:

* true -- Display task execution only. Do not display function execution.
+ false -- Display task and function execution.

MaxNumPoints — Maximum number of display points
integer

Specify maximum number of points to display.

StartSimTime — Execution time at start of display
float

Specify execution time at the start of the display.

StopSimTime — Execution time at end of display
float

Specify execution time at the end of the display.

Version History
Introduced in R2021b

See Also
getCoderExecutionProfile | report

Topics
“Generate Execution Time Profile”
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“View Execution Times”
“Generate C Code at the Command Line”
Simulation Data Inspector
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Time
Get simulation time for code section

Syntax

SimTime = NthSectionProfile.Time

Description

SimTime = NthSectionProfile.Time returns a simulation time vector that corresponds to the
execution time measurements for the code section.

Examples

Get Simulation Time for Code Section

If you have a model myModel. s1x that can run a SIL, PIL, or XCP-based external mode simulation,
you can configure the model to generate a workspace variable that contains execution time
measurements.

set param('myModel', 'CodeExecutionProfiling', 'on');
set param('myModel', 'CodeProfilingInstrumentation', 'detailed'});
set param('myModel', 'CodeProfilingSaveOptions', 'AllData');

When you run the command sim( 'myModel"'), the simulation generates the variable
executionProfile (default). At the end of the simulation, get the profile for a code section. For
example:

seventhSectionProfile = executionProfile.Sections(7);
Then, get the vector that represents simulation time for the code section.
simulationTimeVector = seventhSectionProfile.Time;

In this example, run a SIL model simulation where the model generates a workspace variable that
contains execution time measurements.

openExample('ecoder/SILPILVerificationExample', ...
supportingFile="'SILTopModel.slx")

% Disable Simulink Code Coverage and third-party code coverage analysis
set param('SILTopModel',...

'CovEnable', 'off');
covSettings = get param('SILTopModel', 'CodeCoverageSettings');
covSettings.CoverageTool = 'None';
set param('SILTopModel', 'CodeCoverageSettings', covSettings);

% Configure code execution time profiling
set param('SILTopModel',...

'CodeExecutionProfiling', 'on');
set param('SILTopModel',...
'CodeProfilingInstrumentation', 'detailed');

set param('SILTopModel',...
'CodeProfilingSaveOptions', 'AllData');
simOut = sim('SILTopModel');

The simulation generates the variable executionProfile (default) in the object simOut.
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At the end of the simulation, get the profile for the sixth code section.

sixthSectionProfile = simOut.executionProfile.Sections(6);

Get the vector that represents simulation time for the code section.

simulationTimeVector = sixthSectionProfile.Time;

Input Arguments

NthSectionProfile — coder.profile.ExecutionTimeSection
object

Object generated by the coder.profile.ExecutionTime property Sections.

Output Arguments

SimTime — Simulation time
double

Simulation time, in seconds, for section of code. Returned as a vector.

Version History
Introduced in R2013a

See Also
Sections | ExecutionTimeInTicks | ExecutionTimeInSeconds

Topics
“Create Execution-Time Profile for Generated Code”
“Analyze Code Execution Data”
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Time
Package: coder.profile.mc

Time over which code section execution time measurements are made (MATLAB code generation)

Syntax

Time = NthSectionProfile.Time

Description

Time = NthSectionProfile.Time returns a time vector corresponding to the period over which
execution times are measured for the code section.

Examples

Get Time Vector for Code Section

Copy MATLAB code to your working folder.

src_dir = ...
fullfile(docroot, 'toolbox"', 'coder', 'examples', 'kalman');

copyfile(fullfile(src_dir, 'kalman0l.m'), '.")
copyfile(fullfile(src_dir, 'test0l ui.m'), '.')
copyfile(fullfile(src_dir, 'plot trajectory.m'), '.")
copyfile(fullfile(src _dir, 'position.mat'), '."')

Set up and run a SIL execution.

config = coder.config('lib');
config.GenerateReport = true;

config.VerificationMode = 'SIL';
config.CodeExecutionProfiling = true;

codegen('-config', config, '-args', {zeros(2,1)}, 'kalman0l');
coder.runTest('test01 ui', ['kalman0l sil.' mexext]);

At end of the execution, you see the following message.

To terminate execution: clear kalman01l sil
Execution profiling report available after termination.

Click the link clear kalman0l sil.

### Stopping SIL execution for 'kalman0l'
Execution profiling report: report(getCoderExecutionProfile('kalman0l'))

Create a workspace variable that holds execution time data.
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executionProfile=getCoderExecutionProfile('kalman0l"');

Get the profile for the second code section.

secondSectionProfile = executionProfile.Sections(2);

Get time vector for code section.

time = secondSectionProfile.Time;

Input Arguments

NthSectionProfile — coder.profile.ExecutionTimeSection
object

Object generated by the coder.profile.ExecutionTime property Sections.

Output Arguments

Time — Time
double

Time, in seconds, over which measurements are made for code section. Returned as a vector.

Version History
Introduced in R2013a

See Also

getCoderExecutionProfile | Sections | ExecutionTimeInTicks |
ExecutionTimeInSeconds

Topics
“Generate Execution Time Profile”
“Analyze Execution Time Data”
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timeline

Package: coder.profile

Display invocations of code sections over execution timeline

Syntax

timeline(executionProfile)
timeline(executionProfile, 'MaxResizeIncrement', numberOfPoints)

Description

timeline(executionProfile) displays invocations of each profiled code section over the
execution timeline.

Note You can use the schedule function to visualize, through the Simulation Data Inspector, task
scheduling and the order of function calls.

timeline(executionProfile, 'MaxResizeIncrement', numberOfPoints) specifies the
maximum increment by which you:

* Increase the number of displayed points when you click the zoom-out tool.
* Move along the timeline plot when you sweep right or left with the pan tool.

Use this command when you want to review large timeline plots quickly.

Examples

Display Code Section Invocations

Run a simulation with a model that is configured to generate a workspace variable with execution-
time measurements.

openExample('ecoder/SILPILVerificationExample', ...
supportingFile='SILTopModel.slx")

% Disable Simulink Code Coverage and third-party code coverage analysis
set param('SILTopModel',...

'CovEnable', 'off');
covSettings = get param('SILTopModel', 'CodeCoverageSettings');
covSettings.CoverageTool = 'None';
set param('SILTopModel', 'CodeCoverageSettings', covSettings);

% Configure code execution time profiling
set param('SILTopModel',...

'CodeExecutionProfiling', 'on');
set param('SILTopModel',...
'CodeProfilingInstrumentation', 'Detailed');

set param('SILTopModel',...
'CodeProfilingSaveOptions', 'AllData');
simOut = sim('SILTopModel');

The simulation generates the variable executionProfile (default) in the object simOut.
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At the end of the simulation, open a code execution report.

report(simQut.executionProfile)

Under Profiled Sections of Code, in the Section column, expand all nodes. You see profile
information for six code sections. For example, the task step and functions CounterTypeA and

CounterTypeB.
Section Maximum Average Maximum Self Average Self Calls
Execution Time Execution Tlme Time in ns Time in ns
[-] initialize 188 188 132 132 1 & 4 ]
CounterTypeA 29 29 29 29 1 & 4
CounterTypeB 27 27 27 27 1 &4
[-]step [0.10] 322 127 142 72 101 = 4 Ll O
CounterTypeA 241 36 241 36 101 F 4 [l
CounterTypeB 33 19 33 19 101 & 4 A @

Display code section invocations.
timeline(simOut.executionProfile)

In the Execution Profile window, you see numbered horizontal bars that represent invocations of the
code sections.

SRR R DRI
sotof i AR RE BE HE BE

=
initialize 1 l .

0 1 2 3 4 5 6 7 8 9
Time in_seconds <1077
Start o Range: 9,58889¢-0

For example, the blue bars show when the first section, initialize, is invoked.

To see the first code section, in the first row of the Code Execution Profiling Report, click the icon El

The Code Generation Report displays the function call.

taskTimestart_SILTopHodel(1U);
initialize(};

taskTimeend_SILTopriedel(1u);

To see what code sections are invoked over a specific time period, use the Start and Range fields of
the Execution Profile window. For example, in the Start and Range fields, enter 6e-07 and 2e-07
respectively. Then press Enter.
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Estimated Execution Time-line

. . . . .

& 62 64 66 68 T 72 74 76 78 8

Time in seconds 1077
2e-07

Start: [ge-07 Range:

Between 0.6 ps and 0.8 ps, you see that the task step (code section 4) and the functions
CounterTypeA (code section 5) and CounterTypeB (code section 6) are invoked.

On the bottom right of the Execution Profile window, the indicator shows what portion of the
execution timeline is being displayed.

Input Arguments

executionProfile — coder.profile.ExecutionTime
object

When you run a simulation with code execution profiling, the software generates
executionProfile as a workspace variable.

number0fPoints — Number of points
20 (default) | integer

Maximum increment for zoom-out and pan tools.

Version History
Introduced in R2013b

See Also
report | schedule
Topics

“Create Execution-Time Profile for Generated Code”
“View and Compare Code Execution Times”
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TimerTicksPerSecond

Package: coder.profile

Get and set number of timer ticks per second

Syntax

timerTicksPerSecVal = myExecutionProfile.TimerTicksPerSecond
myExecutionProfile.TimerTicksPerSecond = timerTicksPerSecVal

Description

timerTicksPerSecVal = myExecutionProfile.TimerTicksPerSecond returns the number of
timer ticks per second. For example, if the timer runs at 1 MHz, then the number of ticks per second
is 108. You can calculate the execution time in seconds using the formula

ExecutionTimelInSecs = ExecutionTimeInTicks/TimerTicksPerSecond.

myExecutionProfile.TimerTicksPerSecond = timerTicksPerSecVal sets the number of
timer ticks per second. Use this method if the “Create PIL Target Connectivity Configuration for
Simulink” does not specify this value.

Examples

Get Timer Ticks per Second Value

To get the number of timer ticks per second, get the TimerTicksPerSecond property value from the
myExecutionProfile workspace variable.

timerTicksPerSecVal = myExecutionProfile.TimerTicksPerSecond;

Set Timer Ticks per Second Value

To set the number of timer ticks per second, set the TimerTicksPerSecond property value in the
myExecutionProfile workspace variable.

myExecutionProfile.TimerTicksPerSecond = timerTicksPerSecVal;

Input Arguments

myExecutionProfile — Workspace variable
workspace variable

myExecutionProfile is a workspace variable generated by a simulation.

Example: myExecutionProfile

timerTicksPerSecVal — Number of timer ticks
number of timer ticks



TimerTicksPerSecond

Number of timer ticks per second

Example: timerTicksPerSecVal

Output Arguments

timerTicksPerSecVal — Number of timer ticks
number of timer ticks

Number of timer ticks per second

Version History
Introduced in R2012b

See Also

Sections | display | report | Name | Number | NumCalls | MaximumExecutionTimeCallNum |
MaximumSelfTimeCallNum | ExecutionTimeInTicks | MaximumExecutionTimeInTicks |
TotalExecutionTimeInTicks | SelfTimeInTicks | MaximumSelfTimeInTicks |
TotalSelfTimeInTicks | MaximumTurnaroundTimeInTicks |
MaximumTurnaroundTimeCallNum | TurnaroundTimeInTicks |
TotalTurnaroundTimeInTicks

Topics

“Create Execution-Time Profile for Generated Code”
“View and Compare Code Execution Times”
“Analyze Code Execution Data”
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TimerTicksPerSecond

Package: coder.profile.mc

Get and set number of timer ticks per second (MATLAB code generation)

Syntax

timerTicksPerSecVal = myExecutionProfile.TimerTicksPerSecond
myExecutionProfile.TimerTicksPerSecond = timerTicksPerSecVal

Description

timerTicksPerSecVal = myExecutionProfile.TimerTicksPerSecond returns the number of
timer ticks per second. For example, if the timer runs at 1 MHz, then the number of ticks per second
is 106,

You can calculate the execution time in seconds using the formula
ExecutionTimelnSecs = ExecutionTimelInTicks/TimerTicksPerSecond.

myExecutionProfile.TimerTicksPerSecond = timerTicksPerSecVal sets the number of
timer ticks per second. Use this method if the target connectivity configuration does not specify this
value.

Examples

Get Timer Ticks per Second Value

To get the number of timer ticks per second, get the TimerTicksPerSecond property value from the
myExecutionProfile workspace variable.

timerTicksPerSecVal = myExecutionProfile.TimerTicksPerSecond;

Set Timer Ticks per Second Value

To set the number of timer ticks per second, set the TimerTicksPerSecond property value in the
myExecutionProfile workspace variable.

myExecutionProfile.TimerTicksPerSecond = timerTicksPerSecVal;

Input Arguments

myExecutionProfile — Workspace variable that contains the execution-time profile
workspace variable

The myExecutionProfile is a workspace variable that contains the execution-time profile of the
code generated from your MATLAB function.
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timerTicksPerSecVal — Number of timer ticks
number of timer ticks

Number of timer ticks per second

Example: timerTicksPerSecVal

Output Arguments

timerTicksPerSecVal — Number of timer ticks
number of timer ticks

Number of timer ticks per second

Version History
Introduced in R2012b

See Also
getCoderExecutionProfile | Sections | report | Name | Number | NumCalls |
MaximumExecutionTimeCallNum | MaximumSelfTimeCallNum | ExecutionTimeInTicks |
MaximumExecutionTimeInTicks | TotalExecutionTimeInTicks | SelfTimeInTicks |
MaximumSelfTimeInTicks | TotalSelfTimeInTicks | MaximumTurnaroundTimeInTicks |
MaximumTurnaroundTimeCallNum | TurnaroundTimeInTicks |
TotalTurnaroundTimeInTicks

Topics

“Generate Execution Time Profile”

“Analyze Execution Time Data”

“Create PIL Target Connectivity Configuration for MATLAB”

1-297



1 Embedded Coder Functions

1-298

coder.MATLABCodeTemplate.getTokenValue

Class: coder.MATLABCodeTemplate
Package: coder

Get value of token

Syntax

tokenValue = getTokenValue(tokenName)

Description

tokenValue = getTokenValue(tokenName) returns the value of the specified token.

Input Arguments
tokenName
Name of token

Default: empty

Output Arguments

tokenValue — Token value
character vector

The current value of tokenName, returned as a character vector.

Examples

Create a MATLABCodeTemplate object with the default template, then get the value for a token.

newObj = coder.MATLABCodeTemplate;

% Creates a MATLABCodeTemplate object from the default template
newObj.getCurrentTokens()

% Get list of current tokens
newObj.getTokenValue('MATLABCoderVersion')

% Check value of a token

See Also
coder.MATLABCodeTemplate.setTokenValue |
coder.MATLABCodeTemplate.getcurrenttokens |
coder.MATLABCodeTemplate.emitSection

Topics
“Generate Custom File and Function Banners for C/C++ Code”
“Code Generation Template Files for MATLAB Code”
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ExecutionTimelnSeconds

Get execution time in seconds for profiled section of code

Syntax

ExecutionTimes = NthSectionProfile.ExecutionTimeInSeconds

Description

ExecutionTimes = NthSectionProfile.ExecutionTimeInSeconds returns a vector of
execution times, measured in seconds, for the profiled section of code. Each element of
ExecutionTimes contains the difference between the timer reading at the start and the end of the
section.

If you set the CodeProfilingSaveOptions parameter to 'SummaryOnly’,
NthSectionProfile.ExecutionTimeInSeconds returns an empty array. To change that
parameter, open the Configuration Parameters dialog box by pressing Ctrl+E, open the Verification
pane under Code Generation, and change the Save options parameter to ALl data.

Examples

Get Execution Times for Code Section

If you have a model myModel. s1x that can run a SIL, PIL, or XCP-based external mode simulation,
you can configure the model to generate a workspace variable that contains execution time
measurements.

set param('myModel', 'CodeExecutionProfiling', ‘'on');
set param('myModel', 'CodeProfilingInstrumentation', 'detailed');
set param('myModel', 'CodeProfilingSaveOptions', 'AllData');

When you run the command sim( 'myModel'), the simulation generates the variable
executionProfile (default). At the end of the simulation, get the profile for a code section. For
example:

seventhSectionProfile = executionProfile.Sections(7);
Then, get the vector of execution times for the code section.

time vector = seventhSectionProfile.ExecutionTimeInSeconds;

In this example, run a SIL model simulation where the model generates a workspace variable that
contains execution time measurements.

openExample('ecoder/SILPILVerificationExample', ...
supportingFile='SILTopModel.slx")

% Disable Simulink Code Coverage and third-party code coverage analysis
set param('SILTopModel',...

'CovEnable', 'off');
covSettings = get param('SILTopModel', 'CodeCoverageSettings');
covSettings.CoverageTool = 'None';
set param('SILTopModel', 'CodeCoverageSettings', covSettings);
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% Configure code execution time profiling
set param('SILTopModel',...

'CodeExecutionProfiling', 'on');
set param('SILTopModel',...
'CodeProfilingInstrumentation', 'detailed');

set param('SILTopModel',...
'CodeProfilingSaveOptions', 'AllData');
simOut = sim('SILTopModel');

The simulation generates the variable executionProfile (default) in the object simOut.
At the end of the simulation, get the profile for the sixth code section.
sixthSectionProfile = simOut.executionProfile.Sections(6);

Get the vector of execution times for the code section.

time vector = sixthSectionProfile.ExecutionTimeInSeconds;

Input Arguments

NthSectionProfile — coder.profile.ExecutionTimeSection
object

Object generated by the coder.profile.ExecutionTime property Sections.

Output Arguments

ExecutionTimes — Execution time measurements
double

Execution times, in seconds, for section of code. Returned as a vector.

Version History
Introduced in R2013a

See Also
Sections | ExecutionTimeInTicks
Topics

“Create Execution-Time Profile for Generated Code”
“Analyze Code Execution Data”
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ExecutionTimelnSeconds

Package: coder.profile.mc

Get execution time in seconds for profiled section of code (MATLAB code generation)

Syntax

ExecutionTimes = NthSectionProfile.ExecutionTimeInSeconds

Description

ExecutionTimes = NthSectionProfile.ExecutionTimeInSeconds returns a vector of
execution times, measured in seconds, for the profiled section of code. Each element of
ExecutionTimes contains the difference between the timer reading at the start and the end of the
section.

Examples

Get Execution Times for Code Section

Copy MATLAB code to your working folder.

src_dir = ...
fullfile(docroot, 'toolbox', 'coder', 'examples', 'kalman');

copyfile(fullfile(src_dir, 'kalman0l.m'), '.")
copyfile(fullfile(src_dir, 'test01 ui.m'), '.')
copyfile(fullfile(src_dir, 'plot trajectory.m'), '.")
copyfile(fullfile(src _dir, 'position.mat'), '."')

Set up and run a SIL execution.

config = coder.config('lib");
config.GenerateReport = true;

config.VerificationMode = 'SIL';
config.CodeExecutionProfiling = true;

codegen('-config', config, '-args', {zeros(2,1)}, 'kalman0l');
coder.runTest('test0l ui', ['kalman0l sil.' mexext]);

At end of the execution, you see the following message.

To terminate execution: clear kalman01l sil
Execution profiling report available after termination.

Click the link clear kalman0l sil.

### Stopping SIL execution for 'kalmanOl'
Execution profiling report: report(getCoderExecutionProfile('kalman0l'))
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Create a workspace variable that holds execution time data.

executionProfile=getCoderExecutionProfile('kalman0l"');

Get the profile for the second code section.

SecondSectionProfile = executionProfile.Sections(2);

Get vector of execution times for the code section.

time vector = SecondSectionProfile.ExecutionTimeInSeconds;

Input Arguments

NthSectionProfile — coder.profile.ExecutionTimeSection
object

Object generated by the coder.profile.ExecutionTime property Sections.

Output Arguments

ExecutionTimes — Execution time measurements
double

Execution times, in seconds, for section of code. Returned as a vector.

Version History
Introduced in R2013a

See Also
getCoderExecutionProfile | Sections | ExecutionTimeInTicks

Topics
“Generate Execution Time Profile”
“Analyze Execution Time Data”
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ExecutionTimelnTicks

Package: coder.profile

Get execution times in timer ticks for profiled section of code

Syntax

ExecutionTimes = NthSectionProfile.ExecutionTimeInTicks

Description

ExecutionTimes = NthSectionProfile.ExecutionTimeInTicks returns a vector of execution
times, measured in timer ticks, for the profiled section of code. Each element of ExecutionTimes
contains the difference between the timer reading at the start and the end of the section. The data
type of the arrays is the same as the data type of the timer used on the target, which allows you to
infer the maximum range of the timer measurements.

If you set the CodeProfilingSaveOptions parameter to 'SummaryOnly’,
NthSectionProfile.ExecutionTimeInTicks returns an empty array. To change that parameter,
open the Configuration Parameters dialog box by pressing Ctrl+E, open the Verification pane under
Code Generation, and change the Save options parameter to ALl data.

You can calculate the execution time in seconds using the formula
ExecutionTimelInSecs = ExecutionTimeInTicks/TimerTicksPerSecond

Examples

Get Execution Time in Ticks

If you have a model myModel. s1x that can run a SIL, PIL, or XCP-based external mode simulation,
you can configure the model to generate a workspace variable that contains execution time
measurements.

set param('myModel', 'CodeExecutionProfiling', ‘'on');
set param('myModel', 'CodeProfilingInstrumentation', 'detailed');
set param('myModel', 'CodeProfilingSaveOptions', 'AllData');

When you run the command sim('myModel'), the simulation generates the variable
executionProfile (default). At the end of the simulation, get the profile for a code section. For
example:

seventhSectionProfile = executionProfile.Sections(7);
Then, get the vector of execution times (measured in timer ticks) for the code section.

time vector = seventhSectionProfile.ExecutionTimeInTicks;

In this example, run a SIL model simulation where the model generates a workspace variable that
contains execution time measurements.
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openExample('ecoder/SILPILVerificationExample', ...
supportingFile="'SILTopModel.slx")

% Disable Simulink Code Coverage and third-party code coverage analysis
set param('SILTopModel',...

'CovEnable', 'off');
covSettings = get param('SILTopModel', 'CodeCoverageSettings');
covSettings.CoverageTool = 'None';
set param('SILTopModel', 'CodeCoverageSettings', covSettings);

% Configure code execution time profiling
set param('SILTopModel',...

'CodeExecutionProfiling', 'on');
set param('SILTopModel',...
'CodeProfilingInstrumentation', 'detailed');

set param('SILTopModel',...
'CodeProfilingSaveOptions', 'AllData');
simOut = sim('SILTopModel');

The simulation generates the variable executionProfile (default) in the object simOut.
At the end of the simulation, get the profile for the sixth code section.
sixthSectionProfile = simOut.executionProfile.Sections(6);

Get the vector of execution times (measured in timer ticks) for the code section.

time vector = sixthSectionProfile.ExecutionTimeInTicks;

Input Arguments

NthSectionProfile — coder.profile.ExecutionTimeSection object
coder.profile.ExecutionTimeSection object

The NthSectionProfileis a coder.profile.ExecutionTimeSection object generated by the
coder.profile.ExecutionTime property Sections.

Example: NthSectionProfile

Output Arguments

ExecutionTimes — Vector of execution times
vector of execution times

The SelfExecutionTimes is a vector of execution times, in timer ticks, for profiled section of code.

Version History
Introduced in R2012b

See Also

Sections | TimerTicksPerSecond | display | report | Name | Number | NumCalls |
MaximumExecutionTimeCallNum | MaximumSelfTimeCallNum |
MaximumExecutionTimeInTicks | TotalExecutionTimeInTicks | SelfTimeInTicks |
MaximumSelfTimeInTicks | TotalSelfTimeInTicks | MaximumTurnaroundTimeInTicks |
MaximumTurnaroundTimeCallNum | TurnaroundTimeInTicks |
TotalTurnaroundTimeInTicks

Topics
“Create Execution-Time Profile for Generated Code”
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“View and Compare Code Execution Times”
“Analyze Code Execution Data”
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ExecutionTimelnTicks

Package: coder.profile.mc

Get execution times in timer ticks for profiled section of code (MATLAB code generation)

Syntax

ExecutionTimes = NthSectionProfile.ExecutionTimeInTicks

Description

ExecutionTimes = NthSectionProfile.ExecutionTimeInTicks returns a vector of execution
times, measured in timer ticks, for the profiled section of code. Each element of ExecutionTimes
contains the difference between the timer reading at the start and the end of the section. The data

type of the arrays is the same as the data type of the timer used on the target, which allows you to
infer the maximum range of the timer measurements.

Examples

Get Execution Time in Ticks

To get a vector of execution times, measured in timer ticks, for the profiled section of code, use the
ExecutionTimeInTicks property of the NthSectionProfile object.

ExecutionTimes = NthSectionProfile.ExecutionTimeInTicks

Input Arguments

NthSectionProfile — coder.profile.ExecutionTimeSection object
coder.profile.ExecutionTimeSection object

The NthSectionProfileis a coder.profile.ExecutionTimeSection object generated by the
coder.profile.ExecutionTime property Sections.

Example: NthSectionProfile

Output Arguments

ExecutionTimes — Vector of execution times
vector of execution times

The SelfExecutionTimes is a vector of execution times, in timer ticks, for profiled section of code.

Version History
Introduced in R2012b
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See Also
ExecutionTimeInSeconds | getCoderExecutionProfile | Sections | TimerTicksPerSecond
| report | Name | Number | NumCalls | MaximumExecutionTimeCallNum |
MaximumSelfTimeCallNum | MaximumExecutionTimeInTicks | TotalExecutionTimeInTicks
| SelfTimeInTicks | MaximumSelfTimeInTicks | TotalSelfTimeInTicks |
MaximumTurnaroundTimeInTicks | MaximumTurnaroundTimeCallNum |
TurnaroundTimeInTicks | TotalTurnaroundTimeInTicks

Topics

“Generate Execution Time Profile”
“Analyze Execution Time Data”

1-307



1 Embedded Coder Functions

MaximumExecutionTimeCallNum

Package: coder.profile

Get the call number at which maximum number of timer ticks occurred

Syntax

MaxTicksCallNum = NthSectionProfile.MaximumExecutionTimeCallNum

Description
MaxTicksCallNum = NthSectionProfile.MaximumExecutionTimeCallNum returns the call

number at which the maximum number of timer ticks was recorded in a single invocation of the
profiled code section during a simulation.

Examples

Get Maximum Execution Time Call Number

To get the call number at which the maximum number of timer ticks was recorded, use the
MaximumExecutionTimeCallNum property of the NthSectionProfile object.

MaxTicksCallNum = NthSectionProfile.MaximumExecutionTimeCallNum;

Input Arguments

NthSectionProfile — coder.profile.ExecutionTimeSection object
coder.profile.ExecutionTimeSection object

The NthSectionProfileis a coder.profile.ExecutionTimeSection object generated by the
coder.profile.ExecutionTime property Sections.

Example: NthSectionProfile

Output Arguments

MaxTicksCallNum — Call number at which the maximum number of timer ticks occurred
integer

The MaxTicksCallNum is the call number at which the maximum number of timer ticks occurred for
a single invocation of the profiled code section.

Version History
Introduced in R2012b
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See Also

Sections | TimerTicksPerSecond | display | report | Name | ExecutionTimeInTicks |
Number | NumCalls | MaximumSelfTimeCallNum | ExecutionTimeInTicks |
MaximumExecutionTimeInTicks | TotalExecutionTimeInTicks | SelfTimeInTicks |
MaximumSelfTimeInTicks | TotalSelfTimeInTicks | MaximumTurnaroundTimeInTicks |
MaximumTurnaroundTimeCallNum | TurnaroundTimeInTicks |
TotalTurnaroundTimeInTicks

Topics

“Create Execution-Time Profile for Generated Code”
“View and Compare Code Execution Times”
“Analyze Code Execution Data”
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MaximumExecutionTimeCallNum

Package: coder.profile.mc

Get the call number at which maximum number of timer ticks occurred (MATLAB code generation)

Syntax

MaxTicksCallNum = NthSectionProfile.MaximumExecutionTimeCallNum

Description
MaxTicksCallNum = NthSectionProfile.MaximumExecutionTimeCallNum returns the call

number at which the maximum number of timer ticks was recorded in a single invocation of the
profiled code section during an execution.

Examples

Get Maximum Execution Time Call Number

To get the call number at which the maximum number of timer ticks was recorded, use the
MaximumExecutionTimeCallNum property of the NthSectionProfile object.

MaxTicksCallNum = NthSectionProfile.MaximumExecutionTimeCallNum;

Input Arguments

NthSectionProfile — coder.profile.ExecutionTimeSection object
coder.profile.ExecutionTimeSection object

The NthSectionProfileis a coder.profile.ExecutionTimeSection object generated by the
coder.profile.ExecutionTime property Sections.

Example: NthSectionProfile

Output Arguments

MaxTicksCallNum — Call number at which the maximum number of timer ticks occurred
integer

The MaxTicksCallNum is the call number at which the maximum number of timer ticks occurred for
a single invocation of the profiled code section

Version History
Introduced in R2012b
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See Also
getCoderExecutionProfile | Sections | TimerTicksPerSecond | report | Name | Number |
NumCalls | MaximumSelfTimeCallNum | ExecutionTimeInTicks |
MaximumExecutionTimeInTicks | TotalExecutionTimeInTicks | SelfTimeInTicks |
MaximumSelfTimeInTicks | TotalSelfTimeInTicks | MaximumTurnaroundTimeInTicks |
MaximumTurnaroundTimeCallNum | TurnaroundTimeInTicks |
TotalTurnaroundTimeInTicks

Topics

“Generate Execution Time Profile”
“Analyze Execution Time Data”
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MaximumExecutionTimelnTicks

Package: coder.profile

Get maximum number of timer ticks for single invocation of profiled code section

Syntax

MaxTicks = NthSectionProfile.MaximumExecutionTimeInTicks

Description

MaxTicks = NthSectionProfile.MaximumExecutionTimeInTicks returns the maximum
number of timer ticks recorded in a single invocation of the profiled code section during a simulation.

Examples

Get Maximum Timer Ticks Recorded

Get the maximum number of timer ticks recorded in a single invocation of the profiled code section
during a simulation.

MaxTicks = NthSectionProfile.MaximumExecutionTimeInTicks;

Input Arguments

NthSectionProfile — ExecutionTimeSection object
ExecutionTimeSection object

The NthSectionProfileis a coder.profile.ExecutionTimeSection object generated by the
coder.profile.ExecutionTime property Sections.

Example: NthSectionProfile.MaximumExecutionTimeInTicks

Output Arguments

MaxTicks — Maximum number of timer ticks
integer

Maximum number of timer ticks for single invocation of profiled code section

Version History
Introduced in R2012b

See Also
Sections | TimerTicksPerSecond | display | report | Name | ExecutionTimeInTicks |
Number | NumCalls | MaximumExecutionTimeCallNum | MaximumSelfTimeCallNum |
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ExecutionTimeInTicks | TotalExecutionTimeInTicks | SelfTimeInTicks |
MaximumSelfTimeInTicks | TotalSelfTimeInTicks | MaximumTurnaroundTimeInTicks |
MaximumTurnaroundTimeCallNum | TurnaroundTimeInTicks |
TotalTurnaroundTimeInTicks | MaximumTurnaroundTimeInTicks |
MaximumTurnaroundTimeCallNum | TurnaroundTimeInTicks |
TotalTurnaroundTimeInTicks

Topics

“Create Execution-Time Profile for Generated Code”
“View and Compare Code Execution Times”
“Analyze Code Execution Data”
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MaximumExecutionTimelnTicks

Package: coder.profile.mc

Get maximum number of timer ticks for single invocation of profiled code section (MATLAB code
generation)

Syntax

MaxTicks = NthSectionProfile.MaximumExecutionTimeInTicks

Description

MaxTicks = NthSectionProfile.MaximumExecutionTimeInTicks returns the maximum
number of timer ticks recorded in a single invocation of the profiled code section during an execution.

Examples

Get Maximum Timer Ticks Recorded

Get the maximum number of timer ticks recorded in a single invocation of the profiled code section.

MaxTicks = NthSectionProfile.MaximumExecutionTimeInTicks;

Input Arguments

NthSectionProfile — ExecutionTimeSection object
ExecutionTimeSection object

The NthSectionProfileis a coder.profile.ExecutionTimeSection object generated by the
coder.profile.ExecutionTime property Sections.

Example: NthSectionProfile.MaximumExecutionTimeInTicks

Output Arguments

MaxTicks — Maximum timer ticks single invocation
integer

The MaxTicks is the maximum number of timer ticks for single invocation of profiled code section.

Version History
Introduced in R2012b

See Also
getCoderExecutionProfile | Sections | TimerTicksPerSecond | report | Name | Number |
NumCalls | MaximumExecutionTimeCallNum | MaximumSelfTimeCallNum |
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ExecutionTimeInTicks | TotalExecutionTimeInTicks | SelfTimeInTicks |
MaximumSelfTimeInTicks | TotalSelfTimeInTicks | MaximumTurnaroundTimeInTicks |
MaximumTurnaroundTimeCallNum | TurnaroundTimeInTicks |
TotalTurnaroundTimeInTicks | MaximumTurnaroundTimeInTicks |
MaximumTurnaroundTimeCallNum | TurnaroundTimeInTicks |
TotalTurnaroundTimeInTicks

Topics

“Generate Execution Time Profile”
“Analyze Execution Time Data”
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TotalExecutionTimelnTicks

Package: coder.profile

Get total number of timer ticks recorded for profiled code section

Syntax

TotalTicks = NthSectionProfile.TotalExecutionTimeInTicks

Description

TotalTicks = NthSectionProfile.TotalExecutionTimeInTicks returns the total number of
timer ticks recorded for the profiled code section over the entire simulation.

Examples

Get Total Execution Time in Ticks

To get a value for execution time, measured in timer ticks, for the profiled section of code, use the
TotalTicks property of the NthSectionProfile object.

TotalTicks = NthSectionProfile.TotalTicks;

Input Arguments

NthSectionProfile — coder.profile.ExecutionTimeSection object
coder.profile.ExecutionTimeSection object

The NthSectionProfileis a coder.profile.ExecutionTimeSection object generated by the
coder.profile.ExecutionTime property Sections.

Example: NthSectionProfile

Output Arguments

TotalTicks — Total number of timer ticks
total number of timer ticks

The TotalTicks is the total number of timer ticks for profiled code section.

Version History
Introduced in R2012b

See Also
Sections | TimerTicksPerSecond | display | report | Name | Number | NumCalls |
MaximumExecutionTimeCallNum | MaximumSelfTimeCallNum | ExecutionTimeInTicks |
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MaximumExecutionTimeInTicks | SelfTimeInTicks | MaximumSelfTimeInTicks |
TotalSelfTimeInTicks | MaximumTurnaroundTimeInTicks |
MaximumTurnaroundTimeCallNum | TurnaroundTimeInTicks |
TotalTurnaroundTimeInTicks

Topics

“Create Execution-Time Profile for Generated Code”
“View and Compare Code Execution Times”
“Analyze Code Execution Data”
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TotalExecutionTimelnTicks

Package: coder.profile.mc

Get total number of timer ticks recorded for profiled code section (MATLAB code generation)

Syntax

TotalTicks = NthSectionProfile.TotalExecutionTimeInTicks

Description

TotalTicks = NthSectionProfile.TotalExecutionTimeInTicks returns the total number of
timer ticks recorded for the profiled code section over the entire execution.

Examples

Get Total Execution Time in Ticks

To get a value for execution time, measured in timer ticks, for the profiled section of code, use the
TotalTicks property of the NthSectionProfile object.

TotalTicks = NthSectionProfile.TotalExecutionTimeInTicks;

Input Arguments

NthSectionProfile — coder.profile.ExecutionTimeSection object
coder.profile.ExecutionTimeSection object

The NthSectionProfileis a coder.profile.ExecutionTimeSection object generated by the
coder.profile.ExecutionTime property Sections.

Example: NthSectionProfile

Output Arguments

TotalTicks — Total number of timer ticks
total number of timer ticks

The TotalTicks is the total number of timer ticks for profiled code section.

Version History
Introduced in R2012b

See Also
getCoderExecutionProfile | Sections | TimerTicksPerSecond | report | Name | Number |
NumCalls | MaximumExecutionTimeCallNum | MaximumSelfTimeCallNum |
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ExecutionTimeInTicks | MaximumExecutionTimeInTicks | SelfTimeInTicks |
MaximumSelfTimeInTicks | TotalSelfTimeInTicks | MaximumTurnaroundTimeInTicks |
MaximumTurnaroundTimeCallNum | TurnaroundTimeInTicks |
TotalTurnaroundTimeInTicks

Topics

“Generate Execution Time Profile”
“Analyze Execution Time Data”
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SelfTimelnTicks

Package: coder.profile

Get number of timer ticks recorded for profiled code section, excluding time spent in child functions

Syntax

SelfTicks = NthSectionProfile.SelfTimeInTicks

Description
SelfTicks = NthSectionProfile.SelfTimeInTicks returns the number of timer ticks

recorded for the profiled code section. However, this number excludes the time spent in calls to child
functions.

Examples

Get Execution Self Time in Ticks

To get the number of timer ticks recorded for the profiled code section, use the SelfTimeInTicks
property of the NthSectionProfile object.

SelfTicks = NthSectionProfile.SelfTimeInTicks;

Input Arguments

NthSectionProfile — coder.profile.ExecutionTimeSection object
coder.profile.ExecutionTimeSection object

The NthSectionProfileis a coder.profile.ExecutionTimeSection object generated by the
coder.profile.ExecutionTime property Sections.

Example: NthSectionProfile

Output Arguments

SelfTicks — Number of timer ticks for profiled code section
integer

The SelfTicks is the number of timer ticks for profiled code section, excluding periods in child
functions.

Version History
Introduced in R2012b
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See Also

Sections | TimerTicksPerSecond | display | report | Name | ExecutionTimeInTicks |
Number | NumCalls | MaximumExecutionTimeCallNum | MaximumSelfTimeCallNum |
ExecutionTimeInTicks | MaximumExecutionTimeInTicks | TotalExecutionTimeInTicks |
MaximumSelfTimeInTicks | TotalSelfTimeInTicks | MaximumTurnaroundTimeInTicks |
MaximumTurnaroundTimeCallNum | TurnaroundTimeInTicks |
TotalTurnaroundTimeInTicks

Topics

“Create Execution-Time Profile for Generated Code”
“View and Compare Code Execution Times”
“Analyze Code Execution Data”
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SelfTimelnTicks

Package: coder.profile.mc

Get number of timer ticks recorded for profiled code section, excluding time spent in child functions
(MATLAB code generation)

Syntax

SelfTicks = NthSectionProfile.SelfTimeInTicks

Description

SelfTicks = NthSectionProfile.SelfTimeInTicks returns the number of timer ticks
recorded for the profiled code section. However, this number excludes the time spent in calls to child
functions.

Examples

Get Execution Self Time in Ticks

To get the number of timer ticks recorded for the profiled code section, use the SelfTimeInTicks
property of the NthSectionProfile object.

SelfTicks = NthSectionProfile.SelfTimeInTicks;

Input Arguments

NthSectionProfile — coder.profile.ExecutionTimeSection object
coder.profile.ExecutionTimeSection object

The NthSectionProfileis a coder.profile.ExecutionTimeSection object generated by the
coder.profile.ExecutionTime property Sections.

Example: NthSectionProfile

Output Arguments

SelfTicks — Number of timer ticks for profiled code section
integer

The SelfTicks is the number of timer ticks for profiled code section, excluding periods in child
functions

Version History
Introduced in R2012b
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See Also
getCoderExecutionProfile | Sections | TimerTicksPerSecond | report | Name | Number |
NumCalls | MaximumExecutionTimeCallNum | MaximumSelfTimeCallNum |
ExecutionTimeInTicks | MaximumExecutionTimeInTicks | TotalExecutionTimeInTicks |
MaximumSelfTimeInTicks | TotalSelfTimeInTicks | MaximumTurnaroundTimeInTicks |
MaximumTurnaroundTimeCallNum | TurnaroundTimeInTicks |
TotalTurnaroundTimeInTicks

Topics

“Generate Execution Time Profile”
“Analyze Execution Time Data”
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MaximumSelfTimeCallNum

Get the call number at which the maximum number of timer ticks occurred, excluding time spent in
child functions

Syntax

MaxSelfTicksCallNum = NthSectionProfile.MaxSelfTimeCallNum

Description

MaxSelfTicksCallNum = NthSectionProfile.MaxSelfTimeCallNum returns the call number
at which the maximum number of self-time ticks occurred for the profiled code section.

NthSectionProfileis a coder.profile.ExecutionTimeSection object generated by the
coder.profile.ExecutionTime property Sections.

Output Arguments
MaxSelfTicksCallNum

Call number at which the maximum number of self-time ticks occurred for profiled code section

Version History
Introduced in R2012b

See Also

Sections | TimerTicksPerSecond | display | report | Name | ExecutionTimeInTicks |
Number | NumCalls | MaximumExecutionTimeCallNum | ExecutionTimeInTicks |
MaximumExecutionTimeInTicks | TotalExecutionTimeInTicks | SelfTimeInTicks |
MaximumSelfTimeInTicks | TotalSelfTimeInTicks | MaximumTurnaroundTimeInTicks |
MaximumTurnaroundTimeCallNum | TurnaroundTimeInTicks |
TotalTurnaroundTimeInTicks

Topics

“Create Execution-Time Profile for Generated Code”
“Create Execution-Time Profile for Generated Code”
“View and Compare Code Execution Times”
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MaximumSelfTimeCallNum

Package: coder.profile.mc

Get the call number at which the maximum number of timer ticks occurred, excluding time spent in
child functions (MATLAB code generation)

Syntax

MaxSelfTicksCallNum = NthSectionProfile.MaximumSelfTimeCallNum

Description

MaxSelfTicksCallNum = NthSectionProfile.MaximumSelfTimeCallNum returns the call
number at which the maximum number of self-time ticks occurred for the profiled code section.

Examples

Get Maximum Execution Time Call Number

To get the call number at which the maximum number of timer ticks was recorded, use the
MaximumExecutionTimeCallNum property of the NthSectionProfile object.

MaxSelfTicksCallNum = NthSectionProfile.MaxSelfTimeCallNum;

Input Arguments

NthSectionProfile — coder.profile.ExecutionTimeSection object
coder.profile.ExecutionTimeSection object

The NthSectionProfileis a coder.profile.ExecutionTimeSection object generated by the
coder.profile.ExecutionTime property Sections.

Example: NthSectionProfile

Output Arguments

MaxSelfTicksCallNum — Call number of maximum number of self-time ticks
integer

The MaxSelfTicksCallNum is the call number at which the maximum number of self-time ticks
occurred for profiled code section.

Version History
Introduced in R2012b
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See Also
getCoderExecutionProfile | TotalTurnaroundTimeInTicks

Topics

“Generate Execution Time Profile”
“Analyze Execution Time Data”
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MaximumSelfTimelnTicks

Package: coder.profile

Get the maximum number of timer ticks recorded for profiled code section, excluding time spent in
child functions

Syntax

MaxSelfTicks = NthSectionProfile.MaximumSelfTimeInTicks

Description

MaxSelfTicks = NthSectionProfile.MaximumSelfTimeInTicks returns the maximum
number of timer ticks recorded for the profiled code section. This number excludes the time spent in
calls to child functions.

Examples

Get Maximum Execution Self Time in Ticks

To get the maximum number of timer ticks recorded for the profiled code section, use the
MaximumSelfTimeInTicks property of the NthSectionProfile object.

MaxSelfTicks = NthSectionProfile.MaximumSelfTimeInTicks;

Input Arguments

NthSectionProfile — coder.profile.ExecutionTimeSection object
coder.profile.ExecutionTimeSection object

The NthSectionProfileis a coder.profile.ExecutionTimeSection object generated by the
coder.profile.ExecutionTime property Sections.

Example: NthSectionProfile

Output Arguments

MaxSelfTicks — Maximum number of timer ticks
integer

The MaxSelfTicks is the maximum number of timer ticks for profiled code section, excluding
periods in child functions.

Version History
Introduced in R2012b
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See Also

Sections | TimerTicksPerSecond | display | report | Name | ExecutionTimeInTicks |
Number | NumCalls | MaximumExecutionTimeCallNum | MaximumSelfTimeCallNum |
ExecutionTimeInTicks | MaximumExecutionTimeInTicks | TotalExecutionTimeInTicks |
SelfTimeInTicks | TotalSelfTimeInTicks | MaximumTurnaroundTimeInTicks |
MaximumTurnaroundTimeCallNum | TurnaroundTimeInTicks |
TotalTurnaroundTimeInTicks

Topics

“Create Execution-Time Profile for Generated Code”
“View and Compare Code Execution Times”
“Analyze Code Execution Data”
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MaximumSelfTimelnTicks

Package: coder.profile.mc

Get the maximum number of timer ticks recorded for profiled code section, excluding time spent in
child functions (MATLAB code generation)

Syntax

MaxSelfTicks = NthSectionProfile.MaximumSelfTimeInTicks

Description

MaxSelfTicks = NthSectionProfile.MaximumSelfTimeInTicks returns the maximum
number of timer ticks recorded for the profiled code section. This number excludes the time spent in
calls to child functions.

Examples

Get Maximum Execution Self Time in Ticks

To get the maximum number of timer ticks recorded for the profiled code section, use the
MaximumSelfTimeInTicks property of the NthSectionProfile object.

MaxSelfTicks = NthSectionProfile.MaximumSelfTimeInTicks;

Input Arguments

NthSectionProfile — coder.profile.ExecutionTimeSection object
coder.profile.ExecutionTimeSection object

The NthSectionProfileis a coder.profile.ExecutionTimeSection object generated by the
coder.profile.ExecutionTime property Sections.

Example: NthSectionProfile

Output Arguments

MaxSelfTicks — Maximum number of timer ticks
integer

The MaxSelfTicks is the maximum number of timer ticks for profiled code section, excluding
periods in child functions.

Version History
Introduced in R2012b
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See Also
getCoderExecutionProfile | Sections | TimerTicksPerSecond | report | Name | Number |
NumCalls | MaximumExecutionTimeCallNum | MaximumSelfTimeCallNum |
ExecutionTimeInTicks | MaximumExecutionTimeInTicks | TotalExecutionTimeInTicks |
SelfTimeInTicks | TotalSelfTimeInTicks | MaximumTurnaroundTimeInTicks |
MaximumTurnaroundTimeCallNum | TurnaroundTimeInTicks |
TotalTurnaroundTimeInTicks

Topics

“Generate Execution Time Profile”
“Analyze Execution Time Data”
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TotalSelfTimelnTicks

Package: coder.profile

Get total number of timer ticks recorded for profiled code section, excluding time spent in child
functions

Syntax

TotalSelfTicks = NthSectionProfile.TotalSelfTimeInTicks

Description

TotalSelfTicks = NthSectionProfile.TotalSelfTimeInTicks returns the total number of
timer ticks recorded for the profiled code section over the entire simulation. However, this number
excludes the time spent in calls to child functions.

Examples

Get Execution Self Time in Ticks

To get a value for execution time, measured in timer ticks, for the profiled section of code, use the
TotalSelfTimeInTicks property of the NthSectionProfile object.

TotalSelfTicks = NthSectionProfile.TotalSelfTimeInTicks;

Input Arguments

NthSectionProfile — coder.profile.ExecutionTimeSection object
coder.profile.ExecutionTimeSection object

The NthSectionProfileis a coder.profile.ExecutionTimeSection object generated by the
coder.profile.ExecutionTime property Sections.

Example: NthSectionProfile

Output Arguments

TotalSelfTicks — Value of execution time
value of execution times

The TotalSelfTicks is the total number of timer ticks for profiled code section, excluding periods
in child functions.

Version History
Introduced in R2012b
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See Also

Sections | TimerTicksPerSecond | display | report | Name | ExecutionTimeInTicks |
Number | NumCalls | MaximumExecutionTimeCallNum | MaximumSelfTimeCallNum |
ExecutionTimeInTicks | MaximumExecutionTimeInTicks | TotalExecutionTimeInTicks |
SelfTimeInTicks | MaximumSelfTimeInTicks | MaximumTurnaroundTimeInTicks |
MaximumTurnaroundTimeCallNum | TurnaroundTimeInTicks |
TotalTurnaroundTimeInTicks

Topics

“Create Execution-Time Profile for Generated Code”
“View and Compare Code Execution Times”
“Analyze Code Execution Data”
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TotalSelfTimelnTicks

Package: coder.profile.mc

Get total number of timer ticks recorded for profiled code section, excluding time spent in child
functions (MATLAB code generation)

Syntax

TotalSelfTicks = NthSectionProfile.TotalSelfTimeInTicks

Description

TotalSelfTicks = NthSectionProfile.TotalSelfTimeInTicks returns the total number of
timer ticks recorded for the profiled code section over the entire execution. However, this number
excludes the time spent in calls to child functions.

Examples

Get Execution Self Time in Ticks

To get a value for execution time, measured in timer ticks, for the profiled section of code, use the
TotalSelfTimeInTicks property of the NthSectionProfile object.

TotalSelfTicks = NthSectionProfile.TotalSelfTimeInTicks;

Input Arguments

NthSectionProfile — coder.profile.ExecutionTimeSection object
coder.profile.ExecutionTimeSection object

The NthSectionProfileis a coder.profile.ExecutionTimeSection object generated by the
coder.profile.ExecutionTime property Sections.

Example: NthSectionProfile

Output Arguments

TotalSelfTicks — Value of execution time
value of execution times

The TotalSelfTicks is the total number of timer ticks for profiled code section, excluding periods
in child functions.

Version History
Introduced in R2012b
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See Also
getCoderExecutionProfile | Sections | TimerTicksPerSecond | report | Name | Number |
NumCalls | MaximumExecutionTimeCallNum | MaximumSelfTimeCallNum |
ExecutionTimeInTicks | MaximumExecutionTimeInTicks | TotalExecutionTimeInTicks |
SelfTimeInTicks | MaximumSelfTimeInTicks | MaximumTurnaroundTimeInTicks |
MaximumTurnaroundTimeCallNum | TurnaroundTimeInTicks |
TotalTurnaroundTimeInTicks

Topics

“Generate Execution Time Profile”
“Analyze Execution Time Data”
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MaximumTurnaroundTimelnTicks

Package: coder.profile

Get maximum number of timer ticks between start and finish of a single invocation of profiled code
section

Syntax

MaxTurnaroundTicks = NthSectionProfile.MaximumTurnaroundTimeInTicks

Description

MaxTurnaroundTicks = NthSectionProfile.MaximumTurnaroundTimeInTicks returns the
maximum number of timer ticks recorded between the start and finish of a single invocation of the
profiled code section during a simulation. Unless the code is pre-empted, this is the same as the
maximum execution time.

Examples

Get Maximum Turnaround Time in Ticks

To get the call number in which the maximum number of timer ticks was recorded, use the
MaximumTurnaroundTimeInTicks property of the NthSectionProfile object.

MaxTurnaroundTicks = NthSectionProfile.MaximumTurnaroundTimeInTicks;

Input Arguments

NthSectionProfile — coder.profile.ExecutionTimeSection object
coder.profile.ExecutionTimeSection object

The NthSectionProfileis a coder.profile.ExecutionTimeSection object generated by the
coder.profile.ExecutionTime property Sections.

Example: NthSectionProfile

Output Arguments

MaxTurnaroundTicks — Maximum number of timer ticks
integer

The MaxTurnaroundTicks is the maximum number of timer ticks between start and finish of a
single invocation of profiled code section.

Version History
Introduced in R2012b
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See Also

Sections | TimerTicksPerSecond | display | report | Name | Number | NumCalls |
MaximumExecutionTimeCallNum | MaximumSelfTimeCallNum |
MaximumTurnaroundTimeCallNum | ExecutionTimeInTicks |
MaximumExecutionTimeInTicks | TotalExecutionTimeInTicks | SelfTimeInTicks |
MaximumSelfTimeInTicks | TotalSelfTimeInTicks | TurnaroundTimeInTicks |
TotalTurnaroundTimeInTicks

Topics

“Create Execution-Time Profile for Generated Code”
“View and Compare Code Execution Times”
“Analyze Code Execution Data”
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MaximumTurnaroundTimelnTicks

Package: coder.profile.mc

Get maximum number of timer ticks between start and finish of a single invocation of profiled code
section (MATLAB code generation)

Syntax

MaxTurnaroundTicks = NthSectionProfile.MaximumTurnaroundTimeInTicks

Description

MaxTurnaroundTicks = NthSectionProfile.MaximumTurnaroundTimeInTicks returns the
maximum number of timer ticks recorded between the start and finish of a single invocation of the
profiled code section during a execution. Unless the code is pre-empted, this is the same as the
maximum execution time.

Examples

Get Maximum Turnaround Time in Ticks

To get the call number in which the maximum number of timer ticks was recorded, use the
MaximumTurnaroundTimeInTicks property of the NthSectionProfile object.

MaxTurnaroundTicks = NthSectionProfile.MaximumTurnaroundTimeInTicks;

Input Arguments

NthSectionProfile — coder.profile.ExecutionTimeSection object
coder.profile.ExecutionTimeSection object

The NthSectionProfileis a coder.profile.ExecutionTimeSection object generated by the
coder.profile.ExecutionTime property Sections.

Example: NthSectionProfile

Output Arguments

MaxTurnaroundTicks — Maximum number of timer ticks
integer

The MaxTurnaroundTicks is the maximum number of timer ticks between start and finish of a
single invocation of profiled code section.

Version History
Introduced in R2012b
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See Also
getCoderExecutionProfile | Sections | TimerTicksPerSecond | report | Name | Number |
NumCalls | MaximumExecutionTimeCallNum | MaximumSelfTimeCallNum |
ExecutionTimeInTicks | MaximumExecutionTimeInTicks | TotalExecutionTimeInTicks |
SelfTimeInTicks | MaximumSelfTimeInTicks | TotalSelfTimeInTicks |
MaximumTurnaroundTimeCallNum | TurnaroundTimeInTicks |
TotalTurnaroundTimeInTicks

Topics

“Generate Execution Time Profile”
“Analyze Execution Time Data”
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MaximumTurnaroundTimeCallNum

Package: coder.profile

Get call number of the maximum number of timer ticks between start and finish of a single invocation
of profiled code section

Syntax

MaxTurnaroundTicksCallNum = NthSectionProfile.MaximumTurnaroundTimeCallNum

Description

MaxTurnaroundTicksCallNum = NthSectionProfile.MaximumTurnaroundTimeCallNum
returns the call number in which the maximum number of timer ticks was recorded between start and
finish of a single invocation of the profiled code section during a simulation. Unless the code is pre-
empted, this is the same as the maximum execution time.

Examples

Get Maximum Turnaround Time Call Number

To get the call number in which the maximum number of timer ticks was recorded, use the
MaximumTurnaroundTimeCallNum property of the NthSectionProfile object.

MaxTurnaroundTicksCallNum = NthSectionProfile.MaximumTurnaroundTimeCallNum;

Input Arguments

NthSectionProfile — coder.profile.ExecutionTimeSection object
coder.profile.ExecutionTimeSection object

The NthSectionProfileis a coder.profile.ExecutionTimeSection object generated by the
coder.profile.ExecutionTime property Sections.

Example: NthSectionProfile

Output Arguments

MaxTurnaroundTicksCallNum — Call number of the maximum number of timer ticks
integer

The MaxTurnaroundTicksCallNum is the call number of the maximum number of timer ticks
between start and finish of a single invocation of profiled code section.

Version History
Introduced in R2012b
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See Also

Sections | TimerTicksPerSecond | display | report | Name | Number | NumCalls |
MaximumExecutionTimeCallNum | MaximumSelfTimeCallNum | ExecutionTimeInTicks |
MaximumExecutionTimeInTicks | TotalExecutionTimeInTicks | SelfTimeInTicks |
MaximumSelfTimeInTicks | TotalSelfTimeInTicks | TurnaroundTimeInTicks |
MaximumTurnaroundTimeInTicks | TotalTurnaroundTimeInTicks

Topics

“Create Execution-Time Profile for Generated Code”
“View and Compare Code Execution Times”
“Analyze Code Execution Data”
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MaximumTurnaroundTimeCallNum

Package: coder.profile.mc

Get call number for the code section invocation with the maximum number of timer ticks between the
start and the finish (MATLAB code generation)

Syntax

MaxTurnaroundTicksCallNum = NthSectionProfile.MaximumTurnaroundTimeCallNum

Description

MaxTurnaroundTicksCallNum = NthSectionProfile.MaximumTurnaroundTimeCallNum
returns the call number in which the maximum number of timer ticks is recorded between the start
and the finish of an invocation of the profiled code section. Unless the code is pre-empted, this is the
same as the maximum execution time.

Examples

Get Maximum Turnaround Time Call Number

To get the call number in which the maximum number of timer ticks was recorded, use the
MaximumTurnaroundTimeCallNum property of the NthSectionProfile object.

MaxTurnaroundTicksCallNum = NthSectionProfile.MaximumTurnaroundTimeCallNum;

Input Arguments

NthSectionProfile — coder.profile.ExecutionTimeSection object
coder.profile.ExecutionTimeSection object

The NthSectionProfileis a coder.profile.ExecutionTimeSection object generated by the
coder.profile.ExecutionTime property Sections.

Example: NthSectionProfile

Output Arguments

MaxTurnaroundTicksCallNum — Call number of the maximum number of timer ticks
integer

The MaxTurnaroundTicksCallNum is the call number of the maximum number of timer ticks
between start and finish of a single invocation of profiled code section.

Version History
Introduced in R2012b
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See Also
getCoderExecutionProfile | Sections | TimerTicksPerSecond | report | Name | Number |
NumCalls | MaximumExecutionTimeCallNum | MaximumSelfTimeCallNum |
ExecutionTimeInTicks | MaximumExecutionTimeInTicks | TotalExecutionTimeInTicks |
SelfTimeInTicks | MaximumSelfTimeInTicks | TotalSelfTimeInTicks |
MaximumTurnaroundTimeInTicks | TurnaroundTimeInTicks |
TotalTurnaroundTimeInTicks

Topics

“Generate Execution Time Profile”
“Analyze Execution Time Data”
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TotalTurnaroundTimelnTicks

Package: coder.profile

Get total number of timer ticks between start and finish of the profiled code section over the entire
simulation

Syntax

TotalTurnaroundTicks = NthSectionProfile.TotalTurnaroundTimeInTicks

Description

TotalTurnaroundTicks = NthSectionProfile.TotalTurnaroundTimeInTicks returns the
total number of timer ticks recorded between the start and finish of the profiled code section over the
entire simulation. Unless the code is pre-empted, this is the same as the total execution time.

Examples

Get Total Turnaround Time in Ticks

To get the total number of timer ticks recorded for turnaround time, use the
TotalTurnaroundTimeInTicks property of the NthSectionProfile object.

TotalTurnaroundTicks = NthSectionProfile.TotalTurnaroundTimeInTicks;

Input Arguments

NthSectionProfile — coder.profile.ExecutionTimeSection object
coder.profile.ExecutionTimeSection object

The NthSectionProfileis a coder.profile.ExecutionTimeSection object generated by the
coder.profile.ExecutionTime property Sections.

Example: NthSectionProfile

Output Arguments

TotalTurnaroundTicks — Total number of timer ticks between start and finish
integer

The TotalTurnaroundTicks is the total number of timer ticks between start and finish of the
profiled code section over the entire simulation.

Version History
Introduced in R2012b
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See Also

Sections | TimerTicksPerSecond | display | report | Name | Number | NumCalls |
MaximumExecutionTimeCallNum | MaximumSelfTimeCallNum |
MaximumTurnaroundTimeCallNum | ExecutionTimeInTicks |
MaximumExecutionTimeInTicks | TotalExecutionTimeInTicks | SelfTimeInTicks |
MaximumSelfTimeInTicks | TotalSelfTimeInTicks | TurnaroundTimeInTicks |
MaximumTurnaroundTimeInTicks

Topics

“Create Execution-Time Profile for Generated Code”
“View and Compare Code Execution Times”
“Analyze Code Execution Data”
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TotalTurnaroundTimelnTicks

Package: coder.profile.mc

Get total number of timer ticks between start and finish of the profiled code section over the entire
execution. (MATLAB code generation)

Syntax

TotalTurnaroundTicks = NthSectionProfile.TotalTurnaroundTimeInTicks

Description

TotalTurnaroundTicks = NthSectionProfile.TotalTurnaroundTimeInTicks returns the
total number of timer ticks recorded between the start and finish of the profiled code section over the
entire execution. Unless the code is pre-empted, this is the same as the total execution time.

Examples

Get Total Turnaround Time in Ticks

To get the total number of timer ticks recorded for turnaround time, use the
TotalTurnaroundTimeInTicks property of the NthSectionProfile object.

TotalTurnaroundTicks = NthSectionProfile.TotalTurnaroundTimeInTicks;

Input Arguments

NthSectionProfile — coder.profile.ExecutionTimeSection object
coder.profile.ExecutionTimeSection object

The NthSectionProfileis a coder.profile.ExecutionTimeSection object generated by the
coder.profile.ExecutionTime property Sections.

Example: NthSectionProfile

Output Arguments

TotalTurnaroundTicks — Total humber of timer ticks between start and finish
integer

The TotalTurnaroundTicks is the total number of timer ticks between start and finish of the
profiled code section over the entire simulation.

Version History
Introduced in R2012b
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See Also
getCoderExecutionProfile | Sections | TimerTicksPerSecond | report | Name | Number |
NumCalls | MaximumExecutionTimeCallNum | MaximumSelfTimeCallNum |
ExecutionTimeInTicks | MaximumExecutionTimeInTicks | TotalExecutionTimeInTicks |
SelfTimeInTicks | MaximumSelfTimeInTicks | TotalSelfTimeInTicks |
MaximumTurnaroundTimeInTicks | MaximumTurnaroundTimeCallNum |
TurnaroundTimeInTicks

Topics

“Generate Execution Time Profile”
“Analyze Execution Time Data”
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TurnaroundTimelnTicks

Package: coder.profile

Get number of timer ticks between start and finish of the profiled code section

Syntax

TurnaroundTicks = NthSectionProfile.TurnaroundTimeInTicks

Description
TurnaroundTicks = NthSectionProfile.TurnaroundTimeInTicks returns the number of

timer ticks recorded between the start and finish of the profiled code section. Unless the code is pre-
empted, this is the same as the execution time.

Examples

Get Turnaround Time in Ticks

To get the number of timer ticks recorded for turnaround time, use the TurnaroundTimeInTicks
property of the NthSectionProfile object.

TurnaroundTicks = NthSectionProfile.TurnaroundTimeInTicks;

Input Arguments

NthSectionProfile — coder.profile.ExecutionTimeSection object
coder.profile.ExecutionTimeSection object

The NthSectionProfileis a coder.profile.ExecutionTimeSection object generated by the
coder.profile.ExecutionTime property Sections.

Example: NthSectionProfile
Output Arguments

TurnaroundTicks — Number of timer ticks between start and finish
integer

The TurnaroundTicks is the number of timer ticks between start and finish of the profiled code
section.

Version History
Introduced in R2012b
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See Also

Sections | TimerTicksPerSecond | display | report | Name | Number | NumCalls |
MaximumExecutionTimeCallNum | MaximumSelfTimeCallNum |
MaximumTurnaroundTimeCallNum | ExecutionTimeInTicks |
MaximumExecutionTimeInTicks | TotalExecutionTimeInTicks | SelfTimeInTicks |
MaximumSelfTimeInTicks | TotalSelfTimeInTicks | MaximumTurnaroundTimeInTicks |
TotalTurnaroundTimeInTicks

Topics

“Create Execution-Time Profile for Generated Code”
“View and Compare Code Execution Times”
“Analyze Code Execution Data”
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TurnaroundTimelnTicks

Package: coder.profile.mc

Get number of timer ticks between start and finish of the profiled code section (MATLAB code
generation)

Syntax

TurnaroundTicks = NthSectionProfile.TurnaroundTimeInTicks

Description
TurnaroundTicks = NthSectionProfile.TurnaroundTimeInTicks returns the number of

timer ticks recorded between the start and finish of the profiled code section. Unless the code is pre-
empted, this is the same as the execution time.

Examples

Get Turnaround Time in Ticks

To get the number of timer ticks recorded for turnaround time, use the TurnaroundTimeInTicks
property of the NthSectionProfile object.

TurnaroundTicks = NthSectionProfile.TurnaroundTimeInTicks;

Input Arguments

NthSectionProfile — coder.profile.ExecutionTimeSection object
coder.profile.ExecutionTimeSection object

The NthSectionProfileis a coder.profile.ExecutionTimeSection object generated by the
coder.profile.ExecutionTime property Sections.

Example: NthSectionProfile

Output Arguments

TurnaroundTicks — Number of timer ticks between start and finish
integer

The TurnaroundTicks is the number of timer ticks between start and finish of the profiled code
section

Version History
Introduced in R2012b
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See Also
getCoderExecutionProfile | Sections | TimerTicksPerSecond | report | Name | Number |
NumCalls | MaximumExecutionTimeCallNum | MaximumSelfTimeCallNum |
ExecutionTimeInTicks | MaximumExecutionTimeInTicks | TotalExecutionTimeInTicks |
SelfTimeInTicks | MaximumSelfTimeInTicks | TotalSelfTimeInTicks |
MaximumTurnaroundTimeInTicks | MaximumTurnaroundTimeCallNum |
TotalTurnaroundTimeInTicks

Topics

“Generate Execution Time Profile”
“Analyze Execution Time Data”
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modifylnheritedParam

Package: rtw.codegenObjectives

Modify inherited parameter values in code generation objective

Syntax

modifyInheritedParam(objective, param, value)

Description

modifyInheritedParam(objective, param, value) changes the value of the specified
inherited parameter that the Code Generation Advisor verifies in Check model configuration
settings against code generation objectives. Use modifyInheritedParam to change the value
of a parameter in an objective that you created from an existing objective.

Examples

Create an Objective Based On an Existing Objective
Create a custom objective based on the Traceability objective.

Create a file sl _customization.m to contain a callback function that creates the custom objective.

function sl customization(cm)
%SL CUSTOMIZATION objective customization callback

objCustomizer = cm.ObjectiveCustomizer;
index = objCustomizer.addCallbackObjFcn(@addObjectives);
objCustomizer.callbackFcn{index}();

end

Create and configure the objective in the addObjectives function. Set the name of the objective
and modify the list of checks, parameters, and values to verify. Then register the objective in the Code
Generation Advisor.

function addObjectives

% Create the custom objective

obj = rtw.codegenObjectives.Objective('ex trace', 'Traceability');

setObjectiveName(obj, 'Custom Traceability Example');

% Remove inherited parameters from the objective

removeInheritedParam(obj, 'MATLABFcnDesc');

removeInheritedParam(obj, 'MATLABSourceComments');

% Remove the inherited code instrumentation check
removeInheritedCheck(obj, 'mathworks.codegen.CodeInstrumentation');

% Modify the inherited parameter 'ConvertIfToSwitch' and set the value to 'on'
modifyInheritedParam(obj, 'ConvertIfToSwitch', 'on');

% Exclude the inherited check for the software environment
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excludeCheck(obj, 'mathworks.codegen.SWEnvironmentSpec');

%Register the objective
register(obj);

end

Input Arguments

objective — Code generation objective
rtw.codegenObjectives.0bjective object

Code generation objective, specified as a rtw.codegenObjectives.Objective object.

param — Name of inherited parameter
character vector | string scalar

Name of inherited parameter to modify, specified as a character vector or string scalar.

value — Parameter value
character vector | string scalar

Parameter value to verify in the Code Generation Advisor, specified as a character vector or string
scalar.

Version History
Introduced in R2009a

See Also
get param

Topics
“Create Custom Code Generation Objectives”
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plot

Create plot for signal or multiple signals

Syntax

[signal names, signal figures]
[signal names, signal figures]
signal list)

cgv.CGV.plot(data set)
cgv.CGV.plot(data set, 'Signals’,

Description

[signal names, signal figures]
in the data_set.

cgv.CGV.plot(data set) create a plot for each signal

[signal names, signal figures] = cgv.CGV.plot(data set, 'Signals’,
signal list) create a plot for each signal in the value of 'Signals' and return the names and
figure handles for the given signal names.

Input Arguments
data_set

Output data from a model. After running the model, use the getOutputData function to get the data.
The cgv.CGV.getOutputData function returns a cell array of the output signal names.

'Signals', signal_list

Parameter/value argument pair specifying the signal or signals to plot. The value for this parameter
can be an individual signal name, or a cell array of character vectors, where each character vector is
a signal name in the data_set. Use getSavedSignals to view the list of available signal names in
the data set. The syntax for an individual signal name is:

signal list = {'log data.subsystem name.Data(:,1)'}
The syntax for a list of signal names is:

signal list = {'log data.block name.Data(:
'log data.block name.Data(:
'log data.block name.Data(:
'log data.block name.Data(:

If a component of your model contains a space or newline character, MATLAB adds parentheses and a
single quote to the name of the component. For example, if a section of the signal has a space,
'block name', MATLAB displays the signal name as:

log data.('block name').Data(:,1)

To use the signal name as input to a CGV function, 'block name' must have two single quotes. For
example:

signal list = {'log data.(''block name'').Data(:,1)"'}
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Output Arguments

Depending on the data, one or more of the following parameters might be empty:
signal_names

Cell array of signal names

signal_figures

Array of figure handles for signals

See Also

Topics
“Verify Numerical Equivalence with CGV”
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register
Package: rtw.codegenObjectives

Register objective in Code Generation Advisor

Syntax

register(objective)

Description

register(objective) registers obj add the specified objective to the end of the list of available
objectives that you can use with the Code Generation Advisor.

Examples

Create a Custom Code Generation Objective

Create a custom objective named Reduced RAM Example that runs checks and verifies parameter
values to confirm that the model is configured to reduce the RAM used by the generated code.

Create a file s1_customization.m to contain a callback function that creates the custom objective.

function sl _cus