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1 Overview

eRPC Getting Started User Guide

This Getting Started User Guide shows software developers how to use Remote
Procedure Calls (RPC) in embedded multicore microcontrollers (eRPC).

The eRPC documentation is located in the <MCUXpressoSDK _install_dir>/ middleware/
multicore/erpc/doc folder.

2 Create an eRPC application

This section describes a generic way to create a client/server eRPC application:

1. Design the eRPC application: Decide which data types are sent between
applications, and define functions that send/receive this data.
2. Create the IDL file: The IDL file contains information about data types and functions
used in an eRPC application, and is written in the IDL language.
3. Use the eRPC generator tool: This tool takes an IDL file and generates the shim
code for the client and the server-side applications.
4. Create an eRPC application:
a. Create two projects, where one project is for the client side (primary core) and the
other project is for the server side (secondary core).
b. Add generated files for the client application to the client project, and add
generated files for the server application to the server project.
c. Add infrastructure files.
d. Add user code for client and server applications.
e. Set the client and server project options.
5. Run the eRPC application: Run both the server and the client applications. Make
sure that the server has been run before the client request was sent.

A specific example follows in the next section.

3 eRPC example

MCSDKERPCGSUG

This section shows how to create an example eRPC application called “Matrix multiply”,
which implements one eRPC function (matrix multiply) with two function parameters

(two matrices). The client-side application calls this eRPC function, and the server side
performs the multiplication of received matrices. The server side then returns the result.

For example, use the NXP LPCXpr%35054114 board as the target dual-core platform,
and the IAR Embedded Workbench for ARM (EWARM) as the target IDE for developing
the eRPC example.

* The primary core (CM4) runs the eRPC client.
¢ The secondary core (CMO0+) runs the eRPC server.
* RPMsg-Lite (Remote Processor Messaging Lite) is used as the eRPC transport layer.

The “Matrix multiply” application can be also run in the multi-processor setup. In other
words, the eRPC client running on one SoC comunicates with the eRPC server that runs
on anothe SoC, utilizing different transport channels. It is possible to run the board-to-
PC example (PC as the eRPC server and a board as the eRPC client, and vice versa)
and also the board-to-board example. These multiprocessor examples are prepared for
selected boards only.
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Table 1. File locations
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files

Multicore application source and project <MCUXpressoSDK _install_dir>/boards/Ipcxpresso54114/multicore_

examples/erpc_matrix_multiply _romsg/

Multiprocessor application source and <MCUXpressoSDK_install_dir>/boards/<board_name>/multiprocessor_
project files

examples/erpc_client_matrix_multiply _<transport_layer>/

<MCUXpressoSDK_install_dir>/boards/<board_name>/multiprocessor _
examples/erpc_server_matrix_multiply _<transport_layer>/

eRPC source files

<MCUXpressoSDK install_dir>/middleware/multicore/erpc/

RPMsg-Lite source files

<MCUXpressoSDK install_dir>/middleware/multicore/romsg_lite/

MCSDKERPCGSUG

3.1

3.2

Designing the eRPC application

The matrix multiply application is based on calling single eRPC function that takes 2 two-
dimensional arrays as input and returns matrix multiplication results as another 2 two-
dimensional array. The IDL file syntax supports arrays with the dimension length set by
the number only (in the current eRPC implementation). Because of this, a variable is
declared in the IDL dedicated to store information about matrix dimension length, and to
allow easy maintenance of the user and server code.

For a simple use of the two-dimensional array, the alias name (new type definition) for
this data type has is declared in the IDL. Declaring this alias hame ensures that the same
data type can be used across the client and server applications.

Creating the IDL file

The created IDL file is located in the following folder:

<MCUXpressoSDK install_dir>/boards/Ipcxpresso54114/multicore _examples/
erpc_common/erpc_matrix_multiply/service/erpc_matrix_multiply.erpc

The created IDL file contains the following code:

program erpc matrix multiply

/*! This const defines the matrix size. The value has to be the same as the
Matrix array dimension. Do not forget to re-generate the erpc code once the
matrix size is changed in the erpc file */

const int32 matrix size = 5;

/*! This is the matrix array type. The dimension has to be the same as the
matrix size const. Do not forget to re-generate the erpc code once the
matrix size is changed in the erpc file */

type Matrix = int32[matrix size] [matrix size];

interface MatrixMultiplyService {
erpcMatrixMultiply (in Matrix matrixl, in Matrix matrix2, out Matrix

result matrix) ->
void

}

Details:

¢ The IDL file starts with the program name (erpc_matrix_multiply), and this program
name is used in the naming of all generated outputs.

* The declaration and definition of the constant variable named matrix_size follows next.
The matrix_size variable is used for passing information about the length of matrix
dimensions to the client/server user code.

¢ The alias name for the two-dimensional array type (Matrix) is declared.

* The interface group MatrixMultiplyService is located at the end of the IDL file. This
interface group contains only one function declaration erpcMatrixMultiply.
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¢ As shown above, the function’s declaration contains three parameters of Matrix type:
matrix1 and matrix2 are input parameters, while result_matrix is the output parameter.
Additionally, the returned data type is declared as void.

When writing the IDL file, the following order of items is recommended:

1. Program name at the top of the IDL file.
2. New data types and constants declarations.
3. Declarations of interfaces and functions at the end of the IDL file.

Using the eRPC generator tool

Table 2. eRPC generator application file locations

Windows OS <MCUXpressoSDK _install_dir>/middleware/multicore/tools/
erpcgen/Windows
Linux OS <MCUXpressoSDK_install_dir>/middleware/multicore/tools/

erpcgen/Linux_x64

<MCUXpressoSDK_install_dir>/middleware/multicore/tools/
erpcgen/Linux_x86

Mac OS <MCUXpressoSDK install_dir>/middleware/multicore/tools/
erpcgen/Mac

The files for the “Matrix multiply” example are pre-generated and already a part of the
application projects. The following section describes how they have been created.

* The easiest way to create the shim code is to copy the erpcgen application to the same
folder where the IDL file (* . erpc) is located; then run the following command:
erpcgen <IDL file>.erpc

¢ |n the “Matrix multiply” example, the command should look like:
erpcgen erpc matrix multiply.erpc

Additionally, another method to create the shim code is to execute the eRPC application
using input commands:

o “?”/"—help” — Shows supported commands.
» “-0 <filePath>"/"—output<filePath>" — Sets the output directory.

For example,

<path to erpcgen>/erpcgen -o <path to output>
<path to IDL>/<IDL file name>.erpc

For the “Matrix multiply” example, when the command is executed from the default
erpcgen location, it looks like:

erpcgen -o

/.11 1. /boards/lpcxpresso54114/multicore_examples/erpc_common/
erpc_matrix_multiply/service ../../../../../boards/Ipcxpresso54114/multicore_examples/
erpc_common/erpc_matrix_multiply/service/erpc_matrix_multiply.erpc

In both cases, the following four files are generated into the
<MCUXpressoSDK install_dir>/boards/Ipcxpresso54114/multicore_examples/
erpc_common/erpc_matrix_multiply/service folder.

* erpc_matrix multiply.h
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* erpc matrix multiply client.cpp
* erpc matrix multiply server.h
* erpc_matrix multiply server.cpp

For multiprocessor examples, the eRPC file and pre-generated files can be found in
the <MCUXpressoSDK install_dir>/boards/<board_name>/multiprocessor_examples/
erpc_common/erpc_matrix_multiply/service folder.

For Linux OS users:

* Do not forget to set the permissions for the eRPC generator application.
* Run the application as . /erpcgen... instead of as erpcgen ....

Create an eRPC application

This section describes a generic way to create a client/server eRPC application:

1. Design the eRPC application: Decide which data types are sent between
applications, and define functions that send/receive this data.

2. Create the IDL file: The IDL file contains information about data types and functions
used in an eRPC application, and is written in the IDL language.

3. Use the eRPC generator tool: This tool takes an IDL file and generates the shim
code for the client and the server-side applications.

4. Create an eRPC application:

a. Create two projects, where one project is for the client side (primary core) and the
other project is for the server side (secondary core).

b. Add generated files for the client application to the client project, and add
generated files for the server application to the server project.

c. Add infrastructure files.
d. Add user code for client and server applications.
e. Set the client and server project options.
5. Run the eRPC application: Run both the server and the client applications. Make
sure that the server has been run before the client request was sent.

A specific example follows in the next section.

Multicore server application

The “Matrix multiply” eRPC server project is located in the following folder:

<MCUXpressoSDK _install_dir>/boards/Ipcxpresso54114/multicore_examples/
erpc_matrix_multiply _rpmsg/cmOplus/iar/

The project files for the eRPC server have the cm0Oplus suffix.

Server project basic source files

The startup files, board-related settings, peripheral drivers, and utilities belong to the
basic project source files and form the skeleton of all MCUXpresso SDK applications.
These source files are located in:

e <MCUXpressoSDK install_dir>/devices/<device>

e <MCUXpressoSDK install_dir>/boards/<board_name>/multicore_examples/
<example_name>/
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Figure 1. Server project basic source files

3.4.1.2 Server related generated files

The server-related generated files are:
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* erpc_matric multiply.h
* erpc_matrix multiply server.h
* erpc_matrix multiply server.cpp

The server-related generated files contain the shim code for functions and data types
declared in the IDL file. These files also contain functions for the identification of client
requested functions, data deserialization, calling requested function’s implementations,
and data serialization and return, if requested by the client. These shim code files can be
found in the following folder:

<MCUXpressoSDK_install_dir>/boards/Ipcxpresso54114/multicore_examples/
erpc_common/erpc_matrix_multiply/service/

& erpe_matrix_muitiply_cmOplus - IAR Embedded Workbench IDE - ARM 7.60.1 ] B S
File Edit View Project CMSIS-DAP Tools Window Help

D d@ & $ R o | Y Ee
Workspaee x | - x|

[Debug
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CImemgr

Carpmsg_lite

1 (Jservice

F— [ empc_matrix_multiphy.empc

F— B empc_meatix_rmultiphy b

[ erpo_matrix_multiphy_server.cpp
L erpc_matrix_multiphy_serserh
[(Jsource

[T startup

[T utilities

[ Dutput

I erpc_matris_multiply_cmOplus

Ready

Figure 2. Server-related generated files

3.4.1.3 Server infrastructure files

The eRPC infrastructure files are located in the following folder:
<MCUXpressoSDK _install_dir>/middleware/multicore/erpc/erpc_c

The erpc_c folder contains files for creating eRPC client and server applications in C/C+
+. These files are distributed into subfolders.

¢ The infra subfolder contains C++ infrastructure code used to build server and client
applications.

— Four files, erpc_server.h, erpc_server.cpp, erpc_simple server.h,
and erpc_simple server.cpp, are used for running the eRPC server on the
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server-side applications. The simple server is currently the only implementation of the
server, and its role is to catch client requests, identify and call requested functions,
and send data back when requested.

— Three files (erpc_codec.h, erpc_basic_codec.h, and
erpc_basic codec.cpp) are used for codecs. Currently, the basic codec is the
initial and only implementation of the codecs.

—The erpc_common.h file is used for common eRPC definitions, typedefs, and
enums.

—The erpc_manually constructed.h file is used for allocating static storage for
the used objects.

— Message buffer files are used for storing serialized data: erpc_message buffer.h
and erpc_message buffer.cpp.

—The erpc_transport.h file defines the abstract interface for transport layer.

* The port subfolder contains the eRPC porting layer to adapt to different environments.
—erpc_port.h file contains definition of erpc malloc () and erpc free ()

functions.

—erpc _port stdlib.cpp file ensures adaptation to stdlib.

—erpc_config internal.h internal erpc configuration file.

* The setup subfolder contains a set of plain C APIs that wrap the C++ infrastructure,
providing client and server init and deinit routines that greatly simplify eRPC usage in
C-based projects. No knowledge of C++ is required to use these APls.

—The erpc_server setup.handerpc server setup.cpp files needs to be
added into the “Matrix multiply” example project to demonstrate the use of C-wrapped
functions in this example.

—The erpc_transport setup.h and erpc_setup rpmsg lite remote.cpp
files needs to be added into the project in order to allow the C-wrapped function for
transport layer setup.

—The erpc_mbf setup.hand erpc_setup mbf rpmsg.cpp files needs to be
added into the project in order to allow message buffer factory usage.

* The transports subfolder contains transport classes for the different methods of
communication supported by eRPC. Some transports are applicable only to host PCs,
while others are applicable only to embedded or multicore systems. Most transports
have corresponding client and server setup functions in the setup folder.

— RPMsg-Lite is used as the transport layer for the communication between cores,
erpc_rpmsg lite base transport.h,erpc rpmsg lite transport.h,
and erpc_rpmsg lite transport.cpp files need to be added into the server
project.
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Figure 3. Server infrastructure files
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3.4.1.4 Server multicore infrastructure files

Because of the RPMsg-Lite (transport layer), it is also necessary to include RPMsg-Lite
related files, which are in the following folder:

<MCUXpressoSDK install_dir>/middleware/multicore/rpomsg_lite/

The multicore example applications also use the Multicore Manager software library to
control the secondary core startup and shutdown. These source files are located in the
following folder:

<MCUXpressoSDK_install_dir>/middleware/multicore/memgr/
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Figure 4. Server multicore infrastructure files

3.4.1.5 Server user code

The server’s user code is stored in the main corel. c file, located in the following

fo

Ider:

<MCUXpressoSDK_install_dir>/boards/Ipcxpresso54114/multicore_examples/

erpc_matrix_multiply _romsg/cmQOplus

The main corel.c file contains two functions:

MCSDKERPCGSUG
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¢ The main() function contains the code for the target board and eRPC server
initialization. After the initialization, the matrix multiply service is added and the eRPC
server waits for client’s requests in the while loop.

* The erpcMatrixMultiply() function is the user implementation of the eRPC function
defined in the IDL file.

* There is the possibility to write the application-specific eRPC error handler.
The eRPC error handler of the matrix multiply application is implemented in the
erpc_error handler.hand erpc error handler.cpp files.

The eRPC-relevant code is captured in the following code snippet:

/* erpcMatrixMultiply function user implementation */
void erpcMatrixMultiply (const Matrix *matrixl, const Matrix *matrix2, Matrix
*result matrix)

{

int main ()

{

/* RPMsg-Lite transport layer initialization */

erpc transport t transport;

transport = erpc transport rpmsg lite remote init (src, dst, (void
*)startupData,

ERPC_TRANSPORT RPMSG LITE LINK ID, SignalReady, NULL);

/* MessageBufferFactory initialization */
erpc mbf t message buffer factory;
message buffer factory = erpc mbf rpmsg init (transport);

/* eRPC server side initialization */
erpc_server init (transport, message buffer factory);

/* Adding the service to the server */
erpc_service t service = create MatrixMultiplyService service();
erpc_add service to server (service);

while (1)

{

/* Process eRPC requests */

erpc_status t status = erpc_server poll();
/* handle error status */

if (status != kErpcStatus Success)

{

/* print error description */

erpc_error handler (status, 0);

i..

}

Except for the application main file, there are configuration files for the RPMsg-
Lite (rpmsg config.h)and eRPC (erpc config.h), located in the
<MCUXpressoSDK_install_dir>/boards/Ipcxpresso54114/multicore_examples/
erpc_matrix_multiply _romsg folder.
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Figure 5. Server user code

3.4.2 Multicore client application

The “Matrix multiply” eRPC client project is located in the following folder:

<MCUXpressoSDK install_dir>/boards/Ipcxpresso54114/multicore_examples/
erpc_matrix_multiply _romsg/cm4/iar/

Project files for the eRPC client have the cm4 suffix.

3.4.21

Client project basic source files

The startup files, board-related settings, peripheral drivers, and utilities belong to the
basic project source files and form the skeleton of all MCUXpresso SDK applications.
These source files are located in the following folders:

* <MCUXpressoSDK_install_dir>/devices/<device>

e <MCUXpressoSDK install_dir>/boards/<board_name>/multicore_examples/
<example_name>/

MCSDKERPCGSUG
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3.4.2.2 Client-related generated files

The client-related generated files are:
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* erpc_matric multiply.h
* erpc_matrix multiply client.cpp

These files contain the shim code for the functions and data types declared

in the IDL file. These functions also call methods for codec initialization, data
serialization, performing eRPC requests, and de-serializing outputs into expected
data structures (if return values are expected). These shim code files can be found
in the <MCUXpressoSDK_install_dir>/boards/Ipcxpresso54114/multicore _examples/
erpc_common/erpc_matrix_multiply/service/ folder.

r.
Y2 erpc_matrix_multiply_cmd - Master - IAR Embedded Workbench IDE - ARM 7.60.1 EER R

File Edit View Project CMSIS-DAP Tools Window Help |
D@ & 2R o e a1-LX
Workspace

[Debug

Files ch
B [ erpc_mairix_multiply_cmd - Debug +
[(Oboard

[Odoc

(D drivers

erpc

CImemgr

Cdrpmsg_lite

1 (Jservice

F— [ erpc_matrix_multiphy.empc

F— [l ermpc_matrix_rmultiphy.h

[} erpc_matrix_multiphy_client.cpp

(I source

(I startup

Jutilities

3 Output

I erp_matrix_multiply_cmd

Ready

Figure 7. Client-related generated files

Client infrastructure files

The eRPC infrastructure files are located in the following folder:
<MCUXpressoSDK_install_dir>/middleware/multicore/erpc/erpc_c

The erpc_c folder contains files for creating eRPC client and server applications in C/C+
+. These files are distributed into subfolders.

* The infra subfolder contains C++ infrastructure code used to build server and client
applications.

* Two files, erpc_client manager.hand erpc client manager.cpp, are used
for managing the client-side application. The main purpose of the client files is to
create, perform, and release eRPC requests.

* Three files (erpc_codec.h, erpc basic codec.h, and erpc basic codec.cpp)
are used for codecs. Currently, the basic codec is the initial and only implementation of
the codecs.

All information provided in this document is subject to legal disclaimers. © NXP B.V. 2022. All rights reserved.

User guide

Rev. 9 — 1 June 2022
15/27



NXP Semiconductors MCSDKERPCGSUG

MCSDKERPCGSUG

eRPC Getting Started User Guide

erpc_common. h file is used for common eRPC definitions, typedefs, and enums.
erpc_manually constructed.h file is used for allocating static storage for the
used objects.

Message buffer files are used for storing serialized data: erpc_message buffer.h
and erpc_message buffer.cpp.

erpc_transport.h file defines the abstract interface for transport layer.

The port subfolder contains the eRPC porting layer to adapt to different environments.

erpc_port.h file contains definition of erpc_malloc() and erpc_free() functions.
erpc_port stdlib.cpp file ensures adaptation to stdlib.
erpc_config internal.h internal eRPC configuration file.

The setup subfolder contains a set of plain C APls that wrap the C++ infrastructure,
providing client and server init and deinit routines that greatly simplify eRPC usage in C-
based projects. No knowledge of C++ is required to use these APIs.

erpc_client setup.handerpc client setup.cpp files needs to be aded into
the “Matrix multiply” example project to demonstrate the use of C-wrapped functions in
this example.

erpc_transport setup.handerpc setup rpmsg lite master.cpp files
needs to be added into the project in order to allow C-wrapped function for transport
layer setup.

erpc_mbf setup.handerpc setup mbf rpmsg.cpp files needs to be added
into the project in order to allow message buffer factory usage.

The transports subfolder contains transport classes for the different methods of
communication supported by eRPC. Some transports are applicable only to host PCs,
while others are applicable only to embedded or multicore systems. Most transports have
corresponding client and server setup functions, in the setup folder.

RPMsg-Lite is used as the transport layer for the communication between cores,
erpc_rpmsg lite base transport.h, erpc rpmsg lite transport.h, and
erpc_rpmsg lite transport.cpp files needs to be added into the client project.
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Figure 8. Client infrastructure files
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3.4.2.4 Client multicore infrastructure files

Because of the RPMsg-Lite (transport layer), it is also necessary to include RPMsg-Lite
related files, which are in the following folder:

<MCUXpressoSDK install_dir>/middleware/multicore/rpomsg_lite/

The multicore example applications also use the Multicore Manager software library to
control the secondary core startup and shutdown. These source files are located in the
following folder:

<MCUXpressoSDK_install_dir>/middleware/multicore/memgr/
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Figure 9. Client multicore infrastructure files

3.4.2.5 Client user code

The client’s user code is stored in the main_core0.c file, located in the following folder:

<MCUXpressoSDK _install_dir>/boards/Ipcxpresso54114/multicore_example/
erpc_matrix_multiply _rpomsg/cm4

Themain core0.c file contains the code for target board and eRPC initialization.
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* After initialization, the secondary core is released from reset.
* When the secondary core is ready, the primary core initializes two matrix variables.

* The erpcMatrixMultiply eRPC function is called to issue the eRPC request and get the
result.

It is possible to write the application-specific eRPC error handler. The eRPC error handler
of the matrix multiply application is implemented in erpc_error handler.h and
erpc_error handler.cpp files.

The matrix multiplication can be issued repeatedly, when pressing a software board
button.

The eRPC-relevant code is captured in the following code snippet:

extern bool g erpc error occurred;

/* Declare matrix arrays */
Matrix matrixl = {0}, matrix2 = {0}, result matrix = {0};

/* RPMsg-Lite transport layer initialization */

erpc transport t transport;

transport = erpc_transport rpmsg lite master init(src, dst,
ERPC_TRANSPORT RPMSG LITE LINK ID);

/* MessageBufferFactory initialization */
erpc mbf t message buffer factory;
message buffer factory = erpc mbf rpmsg init (transport);

/* eRPC client side initialization */
erpc_client init (transport, message buffer factory):;

/* Set default error handler */
erpc_client set error handler (erpc_error handler);

while (1)

{

/* Invoke the erpcMatrixMultiply function */
erpcMatrixMultiply (matrixl, matrix2, result matrix);

/* Check if some error occured in eRPC */
if (g_erpc error occurred)

{

/* Exit program loop */

break;

}

Except for the application main file, there are configuration files for the RPMsg-Lite
(rpmsg config.h)and eRPC (erpc config.h), located in the following folder:

<MCUXpressoSDK_install_dir>/boards/Ipcxpresso54114/multicore_examples/
erpc_matrix_multiply romsg
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Figure 10. Client user code

3.4.3 Multiprocessor server application

The “Matrix multiply” eRPC server project for multiprocessor applications is located in
the <MCUXpressoSDK _install_dir>>/boards/<board_name>/multiprocessor_examples/
erpc_server_matrix_multiply _<transport_layer> folder.

Most of the multiprocessor application setup is the same as for the multicore application.

The multiprocessor server application requires server-related generated files (server
shim code), server infrastructure files, and the server user code. There is no need

for server multicore infrastructure files (MCMGR and RPMsg-Lite). The RPMsg-Lite
transport layer is replaced either by SPI or UART transports. The following table shows
the required transport-related files per each transport type.

Table 3. Transport-related eRPC files for the server side application

SPI <eRPC base directory>/erpc c/setup/erpc_setup

(d)spi_slave.cpp

<eRPC base directory>/erpc_c/transports/erpc_(d)spi
slave transport.h

<eRPC base directory>/erpc c/transports/erpc (d)spi
slave transport.cpp
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Table 3. Transport-related eRPC files for the server side application...continued

UART <eRPC base directory>/erpc_c/setup/erpc_setup uart
cmsis.cpp

<eRPC base directory>/erpc c/transports/erpc uart

cmsis transport.h

<eRPC base directory>/erpc_c/transports/erpc uart

cmsis transport.cpp

Server user code

The server’s user code is stored in the main server. c file, located in the
<MCUXpressoSDK install_dir>/boards/ <board_name>/multiprocessor_examples/
erpc_server_matrix_multiply <transport_layer>/folder.

The eRPC-relevant code with UART as a transport is captured in the following code
snippet:

/* erpcMatrixMultiply function user implementation */
void erpcMatrixMultiply (Matrix matrixl, Matrix matrix2, Matrix result matrix)

{
i..

int main ()

{

/* UART transport layer initialization, ERPC_DEMO UART is the structure of
CMSIS UART

driver operations */

erpc_transport t transport;

transport = erpc transport cmsis uart init ((void *)&ERPC_DEMO UART) ;

/* MessageBufferFactory initialization */
erpc mbf t message buffer factory;
message buffer factory = erpc mbf dynamic init();

/* eRPC server side initialization */
erpc_server init (transport, message buffer factory);

/* Adding the service to the server */
erpc_service t service = create MatrixMultiplyService service();
erpc_add service to server(service);

while (1)

{

/* Process eRPC requests */

erpc status t status = erpc server poll();
/* handle error status */

if (status != kErpcStatus Success)

{

/* print error description */

erpc_error handler (status, 0);

i..

i..
}

3.4.3.2 Multiprocessor client application

The “Matrix multiply” eRPC client project for multiprocessor applications is located in
the <MCUXpressoSDK install_dir>/ boards/<board_name>/multiprocessor_examples/
erpc_client_matrix_multiply _<transport_layer>/iar/ folder.

Most of the multiprocessor application setup is the same as for the multicore application.
The multiprocessor server application requires client-related generated files (server shim
code), client infrastructure files, and the client user code. There is no need for client
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multicore infrastructure files (MCMGR and RPMsg-Lite). The RPMsg-Lite transport layer
is replaced either by SPI or UART transports. The following table shows the required
transport-related files per each transport type.

Table 4. Transport-related eRPC files for the client side application

SPI <eRPC base directory>/erpc c/setup/erpc setup
(d) spi master.cpp

<eRPC base directory>/erpc_c/transports/ erpc_
(d)spi_master_transport.h

<eRPC base directory>/erpc c/transports/ erpc
(d) spi master transport.cpp

UART <eRPC base directory>/erpc c/setup/erpc setup
uart cmsis.cpp

<eRPC base directory>/erpc_c/transports/erpc

uart cmsis_ transport.h

<eRPC base directory>/erpc c/transports/erpc

uart cmsis transport.cpp

Client user code

The client’s user code is stored in the main client. c file, located in the
<MCUXpressoSDK_install_dir>/boards/<board_name>/multiprocessor_examples/
erpc_client_matrix_multiply _<transport_layer>/folder.

The eRPC-relevant code with UART as a transport is captured in the following code
shippet:

extern bool g erpc error occurred;

/* Declare matrix arrays */
Matrix matrixl = {0}, matrix2 = {0}, result matrix = {0};

/* UART transport layer initialization, ERPC_DEMO UART is the structure of
CMSIS UART driver operations */

erpc_transport t transport;

transport erpc_transport cmsis uart init ((void *)&ERPC _DEMO UART) ;

/* MessageBufferFactory initialization */
erpc_mbf t message buffer factory;
message buffer factory = erpc mbf dynamic init();

/* eRPC client side initialization */
erpc_client init (transport, message buffer factory);

/* Set default error handler */
erpc_client set error handler (erpc_error handler);

while (1)

{

/* Invoke the erpcMatrixMultiply function */
erpcMatrixMultiply (matrixl, matrix2, result matrix);

/* Check if some error occured in eRPC */
if (g_erpc error occurred)

{

/* Exit program loop */

break;

}
iH
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3.4.4 Running the eRPC application

Follow the instructions in Getting Started with MCUXpresso SDK (document
MCUXSDKGSUG) (located in the <MCUXpressoSDK_install_dir>/docs folder), to load
both the primary and the secondary core images into the on-chip memory, and then
effectively debug the dual-core application. After the application is running, the serial
console should look like:

1 COM48:115200baud - Tera Term VT = EoR| =

File Edit Setup Control Window KanjiCode Help

Primary core started

Matrix #1

23 4D 43 o 32
18 18 38 44 16

11 23 21 45 1%

32 26 49 43 16
22 48 26  J& 41
2 20 32 31 1

eRPC request is sent to the server
Secondary core 1S running

Result matrix

2103 4028 4759 4865 2637
2808 3142 4187 4956 1563
2284 3308 4122 4136 1821
2948 4116 48508 4868 2894
1428 2907 2715 3051 2015

Press the SW2 button to initiate the next matrix multiplication -

Figure 11. Running the eRPC application

For multiprocessor applications that are running between PC and the target evaluation
board or between two boards, follow the instructions in the accompanied example
readme files that provide details about the proper board setup and the PC side setup
(Python).

4 Other uses for an eRPC implementation

MCSDKERPCGSUG

The eRPC implementation is generic, and its use is not limited to just embedded
applications. When creating an eRPC application outside the embedded world, the same
principles apply. For example, this manual can be used to create an eRPC application for
a PC running the Linux operating system. Based on the used type of transport medium,
existing transport layers can be used, or new transport layers can be implemented.

For more information and erpc updates see the github.com/EmbeddedRPC.
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To provide the most up-to-date information, the revisions of our documents on the
Internet are the most current. Your printed copy may be an earlier revision.

This revision history table summarizes the changes contained in this document since the
last release.

Table 5. Revision history

Revision |Date Substantive changes

number

0 09/2015 Initial release

1 04/2016 Updated to Kinetis SDK v.2.0 and Multicore SDK v.1.1.0

2 09/2016 Updated to Kinetis SDK v.2.0 and Multicore SDK v.2.0.0

3 09/2016 Updated to Multicore SDK v.2.1.0 and eRPC v.1.3.0
Added new sections covering multiprocessor
applications

03/2017 Updated to Multicore SDK v.2.2.0 and eRPC v.1.4.0

S 11/2017 Updated to Multicore SDK v.2.3.0 and eRPC v.1.5.0
MCUXpresso SDK 2.3.0 release

6 05/2018 Editorial updates for MCUXpresso SDK v2.3.1 and
MCUXpresso SDK v.2.4.0

7 12/2019 Editorial and other updates for MCUXpresso SDK v2.7.0

8 01 June 2021 Minor updates for MCUXpresso SDK v2.10.0

9 01 June 2022 Minor updates for MCUXpresso SDK v2.12.0
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6.1 Definitions

Draft — A draft status on a document indicates that the content is still
under internal review and subject to formal approval, which may result
in modifications or additions. NXP Semiconductors does not give any
representations or warranties as to the accuracy or completeness of
information included in a draft version of a document and shall have no
liability for the consequences of use of such information.

6.2 Disclaimers

Limited warranty and liability — Information in this document is believed
to be accurate and reliable. However, NXP Semiconductors does not give
any representations or warranties, expressed or implied, as to the accuracy
or completeness of such information and shall have no liability for the
consequences of use of such information. NXP Semiconductors takes no
responsibility for the content in this document if provided by an information
source outside of NXP Semiconductors.

In no event shall NXP Semiconductors be liable for any indirect, incidental,
punitive, special or consequential damages (including - without limitation -
lost profits, lost savings, business interruption, costs related to the removal
or replacement of any products or rework charges) whether or not such
damages are based on tort (including negligence), warranty, breach of
contract or any other legal theory.

Notwithstanding any damages that customer might incur for any reason
whatsoever, NXP Semiconductors’ aggregate and cumulative liability
towards customer for the products described herein shall be limited in
accordance with the Terms and conditions of commercial sale of NXP
Semiconductors.

Right to make changes — NXP Semiconductors reserves the right to

make changes to information published in this document, including without
limitation specifications and product descriptions, at any time and without
notice. This document supersedes and replaces all information supplied prior
to the publication hereof.

Suitability for use — NXP Semiconductors products are not designed,
authorized or warranted to be suitable for use in life support, life-critical or
safety-critical systems or equipment, nor in applications where failure or
malfunction of an NXP Semiconductors product can reasonably be expected
to result in personal injury, death or severe property or environmental
damage. NXP Semiconductors and its suppliers accept no liability for
inclusion and/or use of NXP Semiconductors products in such equipment or
applications and therefore such inclusion and/or use is at the customer’s own
risk.

Applications — Applications that are described herein for any of these
products are for illustrative purposes only. NXP Semiconductors makes no
representation or warranty that such applications will be suitable for the
specified use without further testing or modification.

Customers are responsible for the design and operation of their
applications and products using NXP Semiconductors products, and NXP
Semiconductors accepts no liability for any assistance with applications or
customer product design. It is customer’s sole responsibility to determine
whether the NXP Semiconductors product is suitable and fit for the
customer’s applications and products planned, as well as for the planned
application and use of customer’s third party customer(s). Customers should
provide appropriate design and operating safeguards to minimize the risks
associated with their applications and products.

NXP Semiconductors does not accept any liability related to any default,
damage, costs or problem which is based on any weakness or default

in the customer’s applications or products, or the application or use by
customer’s third party customer(s). Customer is responsible for doing all
necessary testing for the customer’s applications and products using NXP
Semiconductors products in order to avoid a default of the applications
and the products or of the application or use by customer’s third party
customer(s). NXP does not accept any liability in this respect.
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sale, as published at http://www.nxp.com/profile/terms, unless otherwise
agreed in a valid written individual agreement. In case an individual
agreement is concluded only the terms and conditions of the respective
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applying the customer’s general terms and conditions with regard to the
purchase of NXP Semiconductors products by customer.

Export control — This document as well as the item(s) described herein
may be subject to export control regulations. Export might require a prior
authorization from competent authorities.

Suitability for use in non-automotive qualified products — Unless

this data sheet expressly states that this specific NXP Semiconductors
product is automotive qualified, the product is not suitable for automotive
use. It is neither qualified nor tested in accordance with automotive testing
or application requirements. NXP Semiconductors accepts no liability for
inclusion and/or use of non-automotive qualified products in automotive
equipment or applications.

In the event that customer uses the product for design-in and use in
automotive applications to automotive specifications and standards,
customer (a) shall use the product without NXP Semiconductors’ warranty
of the product for such automotive applications, use and specifications, and
(b) whenever customer uses the product for automotive applications beyond
NXP Semiconductors’ specifications such use shall be solely at customer’s
own risk, and (c) customer fully indemnifies NXP Semiconductors for any
liability, damages or failed product claims resulting from customer design and
use of the product for automotive applications beyond NXP Semiconductors’
standard warranty and NXP Semiconductors’ product specifications.

Translations — A non-English (translated) version of a document, including
the legal information in that document, is for reference only. The English
version shall prevail in case of any discrepancy between the translated and
English versions.

Security — Customer understands that all NXP products may be subject to
unidentified vulnerabilities or may support established security standards or
specifications with known limitations. Customer is responsible for the design
and operation of its applications and products throughout their lifecycles

to reduce the effect of these vulnerabilities on customer’s applications

and products. Customer’s responsibility also extends to other open and/or
proprietary technologies supported by NXP products for use in customer’s
applications. NXP accepts no liability for any vulnerability. Customer should
regularly check security updates from NXP and follow up appropriately.
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concerning its products, regardless of any information or support that may be
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