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Disclaimer
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any specific use.

Copyright notice

You may not extract portions of this manual or modify the PDF file in any way without the prior written
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only be used or copied in accordance with the terms of such a license.

© 2024-2025 SEGGER Microcontroller GmbH, Monheim am Rhein / Germany
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Names mentioned in this manual may be trademarks of their respective companies.

Brand and product names are trademarks or registered trademarks of their respective holders.

Contact address
SEGGER Microcontroller GmbH
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D-40789 Monheim am Rhein

Germany

Tel. +49 2173-99312-0
Fax. +49 2173-99312-28
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Manual versions

This manual describes the current software version. If you find an error in the manual or a problem in
the software, please report it to us and we will try to assist you as soon as possible.

Contact us for further information on topics or functions that are not yet documented.

Print date: November 30, 2025

Software| Date By Description
1.10.0 251120 PC | Initial release.
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About this document

Assumptions

This document assumes that you already have a solid knowledge of the following:

If you feel that your knowledge of C is not sufficient, we recommend C: A Reference Manual by Harbison
and Steele (ISBN 0--13--089592X). This book provides a complete description of the C language,
the run-time libraries, and a style of C programming that emphasizes correctness, portability, and

maintainability.

How to use this manual

This manual explains all the functions and macros that the product offers. It assumes you have a working

The software tools used for building your application (assembler, linker, C compiler).
The C programming language.

The target processor.

DOS command line.

knowledge of the C language. Knowledge of assembly programming is not required.

Typographic conventions for syntax

This manual uses the following typographic conventions:

Style Used for
Body Body text.
Parameter Parameters in API functions.
Sample Sample code in program examples.

Sample comment

Comments in program examples.

User Input

Text entered at the keyboard by a user in a session transcript.

Secret Input

Text entered at the keyboard by a user, but not echoed (e.g.
password entry), in a session transcript.

Reference

Reference to chapters, sections, tables and figures.

Emphasis

Very important sections.

SEGGER home page

A hyperlink to an external document or web site.
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Chapter 1

Introduction to emApps

This section presents an overview of emApps, its structure, and its capabilities.
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10 CHAPTER 1 Getting started

1.1 Getting started

This chapter explains how to get started with emApps by using simple examples that can be run
on the desktop.

1.1.1 Terminology

This document uses the following conventions to avoid confusion:

e “on the desktop” means “in a command-Lline environment on your computer.” For Windows
machines, this is the Windows command prompt.

e “application” refers to the source code or compiled code of an emApps application that runs
in the emApps virtual machine inside of a sandboxed environment.

e ‘“program” refers to the desktop or embedded firmware that is responsible for launching the
execution of an (emApps) application and provides the sandboxed environment.

e “tool” refers to a precompiled program used to prepare, trace, execute, profile, or otherwise
manipulate applications on the desktop.

1.1.2 Where to find things

The emApps distribution is divided into a number of folders:

Folder Content
Doc emApps documentation including the reference guide and release notes.
Bin All tools, including the emApps C Compiler and the emApps Desktop Executor.

Source code of demonstration applications that can be run on the desktop and

Apps on a Flasher.
Source code of the emApps loader and executor. This is compiled into a
Src . L
program that intends to run emApps applications.
Inc The header files corresponding to the functions implemented in the Src folder.
. Configuration files that customize the available features and capabilities of the
Config
emApps product.
Etc Additional source code that that demonstrates how to provide features to an

application by adding code to the program.

1.1.3 Distributed tools

Two tools are provided in the distribution:

e The emApps C compiler.
e The emApps desktop executor.

The C compiler translates source code, written in C, into executable code. The emApps desktop
executor takes the executable code, loads it, and then executes it in a sandbox.

The compiler and executor are shipped in the “Bin” folder of the distributions.
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11 CHAPTER 1 Hello, world!

1.2 Hello, world!

This section will describe how to compile and run the ubiquitous “Hello, World” application. It
skips irrelevant details and concentrates on a simple application running on the desktop as soon
as possible.

1.2.1 Getready

Open up a command-line environment, such as a Windows Command Prompt:

Microsoft Windows [Version 10.0.26200.7171]
(c) Microsoft Corporation. All rights reserved.

C:>

Add the emApps Bin folder to the search path. For example, if emApps is installed to C: \Work
\SEGGER\emApps, use:

C:> set PATH=C:\Work\SEGGER\emApps\Bin;%PATH%
C:> _

Check that both the emApps C compiler (s32cc) and emApps Desktop Executor (apprun) are found
and execute:

C:> s32cc

SEGGER S32 C Compiler V4.16.0 compiled Nov 27 2025 03:39:06
Copyright (c) 2023-2025 SEGGER Microcontroller GmbH www.segger.com

Usage:
s32cc [option...] file

Control:

-v, --verbose Run in verbose mode
...and so on...
Notes:

Use '--extra-help' for more detailed help.
C:> apprun

emApps Desktop Executor V1.10.0 compiled Nov 28 2025 14:30:57
Copyright (c) 2008-2025 SEGGER Microcontroller GmbH www.segger.com

Usage:
AppRun [option...] file

Options:
-nfunc Execute 'func' after loading [default: main]
-t Trace instructions executed
-s Trace lines executed
-r Include register dump (before execution) in instruction trace
...and so on...
Streams:

stdout - Application output.
stderr - Trace and message output.

C:>

emApps User Guide & Reference Manual © 2024-2025 SEGGER Microcontroller GmbH


https://en.wikipedia.org/wiki/%22Hello,_World!%22_program

12 CHAPTER 1 Hello, world!

1.2.2 Select the application

With that done, navigate to the folder containing the source code of the demonstration
applications (Apps\Src) directory:

C:> cd \Work\SEGGER\emApps\Apps\Src
C:> _

In there will be a few demonstration applications:

C:> dir /b

Default.h
DemoAckermann.c
DemoDhrystone_100k.c
DemoDhrystone_2k.c
DemoHelloWorld.c
DemoPrimes.c
DemoSieve.c

C:>

The simplest application is DemoHelloWorld.c:

C:> more DemoHelloWorld.c
void main(void) {
printf("Hello, world!\n");
printf("\n");
}
C:> _
This is the application’s source code, is known worldwide to programmers, and can’'t be any
simpler.

1.2.3 Compile the application

The emApps executor does not run this source code directly. The human-readable source code
must be translated to machine code for execution by compiling it.

Compile the application:

C:> s32cc DemoHelloWorld.c

SEGGER S32 C Compiler V4.16.0 compiled Nov 28 2025 15:26:55
Copyright (c) 2023-2025 SEGGER Microcontroller GmbH www.segger.com

Files written to disk:
DemoHelloWorld.pex 120 bytes App executable
DemoHelloWorld.1lst 6590 bytes App listing

Exported functions:
main() 8 bytes stack

Application size:
20 bytes code
25 bytes data
0 bytes xdata
3 bytes alignment
8 bytes stack

56 bytes total runtime image size

Compilation complete: @ errors.
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The verbose output from compilation can safely be ignored for now, it's good enough to know
that the application compiled without error: @ errors.

The compiler takes the source code, checks that it is a valid program, and writes a file containing
the machine-executable code and other structural information to a file with a . pex file extension,
in this case DemoHelloWorld. pex.

The application is now ready to be run as an emApp.

1.2.4 Run the application

Running, or executing, the application requires an emApps sandbox environment. On the desktop,
this is provided by the emApps Desktop Executor, AppRun.

To execute the application and see what it does, invoke AppRun and provide the executable-code
file DemoHelloWorld. pex:

C:> apprun DemoHelloWorld.pex

emApps Desktop Executor V1.10.0 compiled Nov 28 2025 14:30:57
Copyright (c) 2008-2025 SEGGER Microcontroller GmbH www.segger.com

Hello, world!

Execution complete:
9 instructions executed in 0.800 ms.
S32 benchmarks at ©.011 MIPS.
main() returned O.

C:>

That's it. The output is printed along with some additional information. To hide the program’s
output and show only the application’s output, redirect the standard error output to the NUL
device:

C:> apprun DemoHelloWorld.pex 2>NUL
Hello, world!

1.2.5 Benchmark your machine

Compiling and running other demonstration applications is just as easy. Try compiling the
Dhrystone_100k application and run it to compare your machine’s performance to a MacBook Pro
(M2 Max) running emApps:

C:> apprun DemoDhrystone_100k.pex

emApps Desktop Executor V1.10.0 compiled Nov 28 2025 16:18:59
Copyright (c) 2008-2025 SEGGER Microcontroller GmbH www.segger.com

204498 Dhrystones/s, 116 DMIPS
Execution complete:
95100642 instructions executed in 490.650 ms.
S32 benchmarks at 193.826 MIPS.

main() returned O.

C:>

emApps User Guide & Reference Manual © 2024-2025 SEGGER Microcontroller GmbH



14 CHAPTER 1 Hello, world!

Note: As shipped, AppRun supports application tracing and profiling, which would not be present
in production. If the program is configured without these features, its performance doubles.

1.2.6 Apps on real hardware

Running an application on the desktop is convenient, but emApps is designed primarily to execute
within an embedded system. Fortunately, SEGGER has been using the technology behind emApps
for years and it is deployed in Flashers.

Flashers can run these demonstration applications without modification. To do so, make sure
that the Flasher Software and Documentation Pack, version 8.90 or later is installed and that the
Flasher’s firmware is up to date—use Flasher Configurator to update the Flasher’s firmware if
required.

The default installation directory for the Flasher software V8.90 on Windows is /Program Files/
SEGGER/Flasher_V890. Add this to the path:

C:> set PATH=C:\Program Files\SEGGER\Flasher_V890;%PATH%
C:> _

Check that the Flasher App Runner utility is found and executes:

C:> flasherrun

SEGGER Flasher App Runner Utility V8.90 (Compiled Nov 26 2025 17:52:51)
Copyright (c) 2025-2025 SEGGER Microcontroller GmbH WWW. segger.com
DLL version V8.90, compiled Nov 26 2025 17:29:40

ERROR: Missing positional command line parameter 'FlasherAppFile’.
C:> _

Check that the correct directory is current:

C:> cd
\Work\SEGGER\emApps\Apps\Src

C:>

Plug in the Flasher and run the “Hello, World” and Dhrystone applications on the Flasher using
FlasherRun, in just the same way as they are run on the desktop using AppRun:

C:> flasherrun DemoHelloWorld.pex

SEGGER Flasher App Runner Utility V8.90 (Compiled Nov 26 2025 17:52:51)
Copyright (c) 2025-2025 SEGGER Microcontroller GmbH WWw . segger.com
DLL version V8.90, compiled Nov 26 2025 17:29:40

Connecting to Flasher via USB...0.K.
Firmware: J-Link / Flasher Compact V7 compiled Nov 26 2025 15:58:58
Hardware version: V7.00
Flasher uptime (since boot): @d @eh @2m 39s
S/N: XXXXXXXXXX
License(s): JFlash, GDB
USB speed mode: High speed (480 MBit/s)
VTref=0.000V
Successfully loaded '\Work\SEGGER\emApps\Apps\Src\DemoHelloWorld.pex"'.
Executing app... (press <Enter> to cancel)
Hello, world!

App execution finished with return value © after 0.031ms.
C:> flasherrun DemoDhrystone_100k.pex
SEGGER Flasher App Runner Utility V8.90 (Compiled Nov 26 2025 17:52:51)

Copyright (c) 2025-2025 SEGGER Microcontroller GmbH WWw. segger.com
DLL version V8.90, compiled Nov 26 2025 17:29:40
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Connecting to Flasher via USB...0.K.
Firmware: J-Link / Flasher Compact V7 compiled Nov 26 2025 15:58:58
Hardware version: V7.00
Flasher uptime (since boot): od ©eh @om 49s
S/N: XXXXXXXXXX
License(s): JFlash, GDB
USB speed mode: High speed (480 MBit/s)
VTref=0.000V
Successfully loaded '\Work\SEGGER\emApps\Apps\Src\DemoDhrystone_100k.pex".
Executing app... (press <Enter> to cancel)
30969 Dhrystones/s, 17 DMIPS

App execution finished with return value @ after 3229.743ms.

C:> _

A brief aside for the technically curious

From using AppRun on the desktop, we know Dhrystone executes 95,100,642 instructions on the
S32E virtual CPU. The Flasher accomplishes this in 3,229.743 millisconds. Therefore, the Flasher
executes applications at approximately 30 million instructions per second.

1.2.7 Summary

This has been a brief, simplified tour of emApps that demonstrates some of its major features.
emApps offers more capabilities than those demonstrated here and the following sections
will describe how to extend the software to expose emApps for use by internal and external
customers.
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Chapter 2

API reference

This chapter explains the API functions of emApps which are needed for loading and execution.
The emApps APl is kept as simple as possible to provide a straightforward way to integrate
emApps into a product.
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17 CHAPTER 2 General functions

2.1 General functions

The table below lists the functions that return information related to the emApps product.

Function Description
S32_GetVersionText() Get emApps product version.
S32_GetCopyrightText() Get emApps copyright attribution.
S32_GetErrorText() Get printable text for error.
S32_CheckConfig() Check configuration of emApps product.
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18 CHAPTER 2 General functions

2.1.1 S32_GetVersionText()
Description
Get emApps product version.

Prototype

char *S32_GetVersionText(void);

Return value

Pointer to a zero-terminated string that contains the version number of the product.
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2.1.2 S32_GetCopyrightText()
Description
Get emApps copyright attribution.

Prototype

char *S32_GetCopyrightText(void);

Return value

Pointer to a zero-terminated string that contains the copyright string.
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2.1.3 S32_GetErrorText()
Description
Get printable text for error.

Prototype

char *S32_GetErrorText(S32_I32 Status);

Parameters

General functions

Parameter

Description

Status Error or exception code.

Return value

Pointer to string describing error or exception.
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2.1.4 S32_CheckConfig()

Description
Check configuration of emApps product.

Prototype

S$32_132 S32_CheckConfig(void);

Return value

=0 Configuration check passed.
#0 Configuration check failed.

Additional information

If this function fails, check the configuration of the S32 to ensure that data types are correct and,
if using the assembly language executor, that calculated offsets into the execution context are
correct.
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22

2.2 Loading functions

CHAPTER 2 Loading functions

The table below lists the functions that are used to prepare an application for execution.

Function

Description

S32_TInitGeo()

Initialize application geometry.

S32_ProcessHeader()

Process and validate PEX file header.

S32 ProcessFile()

Process and validate entire PEX file.

emApps User Guide & Reference Manual
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2.2.1 S32_InitGeo()

Description

Initialize application geometry.

Prototype
$32_I32 S32_InitGeo( S32_PEX_GEO * pGeo,
const S32_IMPORT * pImp,
unsigned ImpCnt);
Parameters
Parameter Description

pGeo Pointer to application geometry.

pImp Pointer to function-imported-by-name table.

ImpCnt Number of entries in function-imported-by-name table.
Return value
>0 Success.
<0 Failure status.
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2.2.2 S32_ProcessHeader()

Description

Process and validate PEX file header.

Prototype
S32_I32 S32_ProcessHeader( S32_PEX_GEO * pGeo,
const S32_U8 * pFile,
S32_U32 FileLen);
Parameters
Parameter Description
pGeo Pointer to object receiving application geometry.
pFile Pointer to PEX file header.
FilelLen Total length of PEX file, in bytes.
Return value
=0 Success, number of bytes of additional memory required to hold the stack and xdata
areas.
<0 Failure.

Additional information

The PEX file header consists of eight 32-bit words, and this is all that is examined by
S32_ProcessHeader(). If FileLen indicates the PEX file does not contain a complete header, an
error is returned.

If the file contains a complete header, it is examined and validated as far as it can be. It is
not necessary to provide the entire file at this time, only the header part (i.e. 32 bytes). Full
validation is deferred to S32_ProcessFile(). Note that there is no security risk associated with
partial validation of the header, everything that is required during a call to S32_ProcessHeader()
undergoes validation.

On successful completion, the number of bytes required to hold the stack and xdata areas is
returned, which can be used to allocate memory for the execution image in memory before calling
S32 ProcessFile().

See also

S32 ProcessFile on page 25.
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2.2.3 S32_ProcessFile()

Description

Process and validate entire PEX file.

Prototype
S32_I32 S32_ProcessFile(S32_PEX_GEO * pGeo,
S32_U8 * pFile);
Parameters
Parameter Description
pGeo Pointer to object containing application geometry.
. Pointer to PEX file content plus additional memory allocated for
pFile
stack and xdata areas.

Return value

>0 Success, PEX file is valid.
<0 Failure.

Additional information

Once the PEX file header is validated successfully, the entire execution image is presented for
validation in preparation for application execution. S32_ProcessFile() validates that the file
is structurally sound, that import-by-name functions exist before execution, and that all in-file
structural “section offsets” point within and are entirely contained by the section content pointed
to.

See also

S$32 _ProcessHeader on page 24.
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2.3 Image inquiry functions

The table below lists the functions that are used to query information on the loaded application.

Function Description
S32_FindImport() Find index of import-by-name function.
S32_FindExport() Find address of exported function.
S32_TterateImports() Iterate over import table.
S32_TterateExports() Iterate over export table.

S32 _NativePtr() Convert sandbox address to native pointer.
S32_SandboxAddr() Convert native pointer to sandbox address.
S32_XDataAddr() Get sandbox xdata address.
S32_XDatalen() Get sandbox xdata size.
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2.3.1 S32_Findimport()

Description

Find index of import-by-name function.

Prototype
$32_I32 S32_FindImport( S32_PEX_GEO * pGeo,
const char * sName);
Parameters
Parameter Description

pGeo Pointer to application geometry.

sName Pointer to zero-terminated function name.
Return value
>0 Index of imported-by-name function in API table.
<0 Imported function not present.
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2.3.2 S32_FindExport()

Description

Find address of exported function.

Prototype
$32_I32 S32_FindExport( S32_PEX_GEO * pGeo,
const char * sName,
S32_EXPORT_INFO * pInfo);
Parameters
Parameter Description
pGeo Pointer to application geometry.
sName Pointer to zero-terminated function name.
Pointer to object that receives additional exported function
pInfo . . . -
information. This pointer must not be null.

Return value

=0 Succes, sandbox address of function.
<0 Failure status, function does not exist or PEX file is damaged.
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2.3.3 S32_lteratelmports()

Description

Iterate over import table.

Prototype
S32_132 S32_TIterateImports(S32_PEX_GEO * pGeo,
S32_IMPORT_FUNC * pfvisitor,
void * pUserCtx);
Parameters
Parameter Description
pGeo Pointer to application geometry.
pfVisitor Pointer to visitor function, called for each import.
pUserCtx Pointer to user-provided context, passed to visitor function.

Return value

>0 Success.
<0 Failure status.

emApps User Guide & Reference Manual © 2024-2025 SEGGER Microcontroller GmbH



30 CHAPTER 2 Image inquiry functions

2.3.4 S32_lterateExports()

Description

Iterate over export table.

Prototype
S32_132 S32_TIterateExports(S32_PEX_GEO * pGeo,
S32_EXPORT_FUNC * pfvisitor,
void * pUserCtx);
Parameters
Parameter Description
pGeo Pointer to application geometry.
pfVisitor Pointer to visitor function, called for each export.
pUserCtx Pointer to user-provided context, passed to visitor function.

Return value

>0 Success.
<0 Failure status.
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2.3.5 S32_NativePtr()

Description

Convert sandbox address to native pointer.

Prototype

void *S32_NativePtr(S32_EXEC_CONTEXT * pCtx,

Addr);
Parameters
Parameter Description
pCtx Pointer to execution context.
Addr Application (sandbox) address.

Return value

Pointer that is a native address. Note that a sandbox address of zero, corresponding to a null
pointer, is converted to a pointer to the start of memory and not to a native null pointer.
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2.3.6 S32_SandboxAddr()

Description

Convert native pointer to sandbox address.

Prototype
$32_U32 S32_SandboxAddr(S32_EXEC_CONTEXT * pCtx,
void * pVoid);
Parameters
Parameter Description
pCtx Pointer to execution context.
pVoid Native address.

Return value

Sandbox address. A null pointer is converted to the sandbox address zero.
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2.3.7 S32_XDataAddr()

Description

Get sandbox xdata address.

Prototype

S$32_U32 S32_XDataAddr(S32_PEX_GEO * pGeo);

Parameters

Parameter Description

pGeo Pointer to object containing application geometry.

Return value

Base address of application’s xdata area.
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2.3.8 S32_XDatalLen()

Description

Get sandbox xdata size.

Prototype

S$32_U32 S32_XDatalen(S32_PEX_GEO * pGeo);

Parameters

Parameter Description

pGeo Pointer to object containing application geometry.

Return value

Size in bytes of application’s xdata area.
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2.4 Execution functions

The table below lists the functions that are used to control execution.

Function

Description

S32_Prepare()

Prepare context to execute function.

S32_Exec()

Start execution.
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2.4.1 S32_Exec()

Description

Start execution.

Prototype

$32_132 S32_Exec(S32_EXEC_CONTEXT * pCtx);

Parameters

Parameter Description

pCtx Pointer to execution context.

Return value

= S32_ERROR_NONE No execution error.
# S32_ERROR_NONE Termination condition.

Additional information

This function starts executing instructions until an exception is raised. When a top-level function
returns, a “break” exception is raised causing termination.
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2.4.2 S32_Prepare|()

Description

Prepare context to execute function.

Prototype

S32_132 S32_Prepare( S32_PEX_GEO * pGeo,
S32_EXEC_CONTEXT * pCtx,
const char * sFunc);
Parameters
Parameter Description

pGeo Pointer to object containing application geometry.

pCtx Pointer to execution context to prepare.

sFunc Exported function name to be executed.

Return value
=0 Success, context is prepared, number of parameters function expects.

<0 Failure.
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2.5 External call functions

Function

Description

S32_GetPara()

Read function parameter.

S32_AcceptBlk()

Check if address range lies within sandbox.

S32 AcceptStr()

Check if zero-terminated string lies within
sandbox.
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25.1 S32_GetPara()

Description

Read function parameter.

CHAPTER 2 External call functions

Prototype
S32_U32 S32_GetPara(S32_EXEC_CONTEXT * pCtx,
int Para);
Parameters
Parameter Description
pCtx Pointer to execution context.
Para Parameter index, zero being the first function parameter.

Return value

If the parameter lies outside of the sandbox address space, the return value has zero substituted
and an access violation exception is raised in the execution context.
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2.5.2 S32_AcceptBlk()

Description

Check if address range lies within sandbox.

Prototype
int S32_AcceptB1lk(S32_EXEC_CONTEXT * pCtx,
S32_U32 Addr,
S32_U32 Len);
Parameters
Parameter Description
pCtx Pointer to execution context.
Addr Sandbox address of first address of range.
Len Size in bytes of the address range to test.
Return value
=0 Address range fails the test and is wholly or partly outside of the sandbox address
space.
#0 Address range passes the test and is wholly within the sandbox address space.

Additional information

If any of the address range lies outside of the sandbox address space, an access violation
exception is raised in the execution context.
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2.5.3 S32_AcceptStr|()

Description

Check if zero-terminated string lies within sandbox.

Prototype
int S32_AcceptStr(S32_EXEC_CONTEXT * pCtx,
S32_U32 Addr,
unsigned MaxLen);
Parameters
Parameter Description
pCtx Pointer to execution context.
Addr Sandbox address of the zero-terminated string.
MaxLen Maximum number of bytes to examine for null terminator.
Return value
=0 String fails the test and is wholly or partly outside of the application’s address space.
#0 String passes the test and is wholly within the application’s address space.

Additional information

If the string wholly or partially lies outside of the application’s address space, an access violation
exception is raised.
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2.6 Machine state functions

The table below lists the functions that are used to read and write the application memory space.

Function ‘ Description

Accessing registers

S32_RdPC() Read program counter register.

S32_RdML() Read memory limit register.

S32_RdReg() Read general-purpose register.
Accessing memory

S32_RdMem_U8() Read sandbox memory, U8.

S32_RdMem_U16() Read sandbox memory, U16.

S32_RdMem_U32() Read sandbox memory, U32.

S32_WrMem_U8() Write sandbox memory, U8.

S32_WrMem_U16() Write sandbox memory, U16.

S32_WrMem_U32() Write sandbox memory, U32.

S32_WrMem_Blk() Write sandbox memory, block.

Utility functions
S32_Push() Push to stack.
S32_Raise() Raise exception.

emApps User Guide & Reference Manual © 2024-2025 SEGGER Microcontroller GmbH



43 CHAPTER 2 Machine state functions

2.6.1 S32_RdPC()

Description

Read program counter register.

Prototype

$32_U32 S32_RdPC(S32_EXEC_CONTEXT * pCtx);

Parameters

Parameter Description

pCtx Pointer to execution context.

Return value

Program counter, offset into the execution area.
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2.6.2 S32_RdML()

Description

Read memory limit register.

Prototype

$32_U32 S32_RdML(S32_EXEC_CONTEXT * pCtx);

Parameters

Parameter Description

pCtx Pointer to execution context.

Return value

Memory limit of S32 address space.
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2.6.3 S32_RdReg()

Description

Read general-purpose register.

Prototype
S32_U32 S32_RdReg(S32_EXEC_CONTEXT * pCtx,
unsigned Index);
Parameters
Parameter Description
pCtx Pointer to execution context.
Index Register index, 0 through 15.

Return value

Value of register.
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2.6.4 S32_RdMem_US()
Description
Read sandbox memory, U8.

Prototype

$32_U32 S32_RdMem_U8(S32_EXEC_CONTEXT * pCtx,
$32_U32 Addr);

Parameters

Parameter Description

pCtx Pointer to execution context.

Addr Sandbox address to read from.

Return value

U8 at the sandbox address if the address is valid, and zero if the sandbox address is not valid.

Additional information

If the datum lies outside of the sandbox address space, the return value has zero substituted and
an access violation exception is raised in the execution context.
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2.6.5 S32_RdMem_U16()

Description

Read sandbox memory, U16.

Prototype
$32_U32 S32_RdMem_U16(S32_EXEC_CONTEXT * pCtx,
S32_U32 Addr);
Parameters
Parameter Description
pCtx Pointer to execution context.
Addr Sandbox address to read from.

Return value

U16 at the sandbox address if the address is valid, and zero if the address is not valid.

Additional information

If the datum lies outside of the sandbox address space, the return value has zero substituted and
an access violation exception is raised in the execution context.
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2.6.6 S32_RdMem_U32()

Description

Read sandbox memory, U32.

Prototype
$32_U32 S32_RdMem_U32(S32_EXEC_CONTEXT * pCtx,
S32_U32 Addr);
Parameters
Parameter Description
pCtx Pointer to execution context.
Addr Sandbox address to read from.

Return value

U8 at the sandbox address if the address is valid, and zero if the address is not valid.

Additional information

If the datum lies outside of the sandbox address space, the return value has zero substituted and
an access violation exception is raised in the execution context.
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2.6.7 S32_WrMem_US|()

Description

Write sandbox memory, U8.

Prototype
void S32_WrMem U8(S32_EXEC_CONTEXT * pCtx,
S32_U32 Addr,
$32_U32 val);
Parameters
Parameter Description
pCtx Pointer to execution context.
Addr Sandbox address to write to.
Val Value to write.

Additional information

If the datum lies outside of the sandbox address space, the write is canceled and and an access
violation exception is raised in the execution context.
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2.6.8 S32_WrMem_U16()

Description

Write sandbox memory, U16.

Prototype
void S32_WrMem U16(S32_EXEC_CONTEXT * pCtx,
S32_U32 Addr,
S32_U32 val);
Parameters
Parameter Description
pCtx Pointer to execution context.
Addr Sandbox address to write to.
Val Value to write.

Additional information

If the datum lies outside of the sandbox address space, the write is canceled and an access
violation exception is raised in the execution context.
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2.6.9 S32_WrMem_U32()

Description

Write sandbox memory, U32.

Prototype
void S32_WrMem U32(S32_EXEC_CONTEXT * pCtx,
S32_U32 Addr,
S32_U32 val);
Parameters
Parameter Description
pCtx Pointer to execution context.
Addr Sandbox address to write to.
Val Value to write.

Additional information

If the datum lies outside of the sandbox address space, the write is canceled and an access
violation exception is raised in the execution context.
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2.6.10 S32_WrMem_Blk()
Description
Write sandbox memory, block.
Prototype
void S32_WrMem Blk( S32_EXEC_CONTEXT * pCtx,
S32_U32 Addr,
const S32_U8 * pData,
S32_U32 Datalen);
Parameters
Parameter Description
pCtx Pointer to execution context.
Addr Sandbox address to write to.
pData Pointer to data to write.
Datalen Octet length of data to write.

Additional information

If any of the the data lies outside of the sandbox address space, the write is canceled and an
access violation exception is raised in the execution context.

emApps User Guide & Reference Manual

© 2024-2025 SEGGER Microcontroller GmbH



53 CHAPTER 2 Machine state functions

2.6.11 S32_Push(|)

Description
Push to stack.

Prototype
void S32_Push(S32_EXEC_CONTEXT * pCtx,
S32_U32 val);
Parameters
Parameter Description
pCtx Pointer to execution context.
Val Value to push.

Additional information

If the address written when pushing lies outside the sandbox address space, the write is canceled
and an access violation exception is raised in the execution context.
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2.6.12 S32_Raise()

Description

Raise exception.

Prototype
void S32_Raise(S32_EXEC_CONTEXT * pCtx,
S32_132 Exception);
Parameters
Parameter Description
pCtx Pointer to execution context.
Exception Code to raise.

Additional information

This sets the execution environment into an exceptional state and causes immediate termination
of the application.
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2.7 Runtime functions

The table below lists the functions that are used for C-language runtime support.

Function Description
S32_API_S32_idiv() Signed division, implements __S32_idiv().
S32_API_S32 imod() Signed modulus, implements __S32_imod().
S32_API_S32 udiv() Unsigned division, implements __S32_udiv().
S32_API_S32 umod() Unsigned modulus, implements _ S32_umod().
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2.7.1 S32_API_S32_idiv()

Description

Signed division, implements __S32_idiv().
Prototype
$32_U32 S32_API_S32_idiv(S32_EXEC_CONTEXT * pCtx);

Parameters

Parameter Description

pCtx Pointer to execution context.

Return value
Quotient.

Additional information

If the divisor is zero, a zero-divide exception is raised in the execution context.
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2.7.2 S32_API_S32_imod()

Description

Signed modulus, implements __S32_imod().

Prototype

S32_U32 S32_API_S32_imod(S32_EXEC_CONTEXT * pCtx);

Parameters

Parameter Description

pCtx Pointer to execution context.

Return value
Modulus.

Additional information

If the divisor is zero, a zero-divide exception is raised in the execution context.
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2.7.3 S32_API_S32_udiv()

Description

Unsigned division, implements __S32_udiv().

Prototype

S32_U32 S32_API_S32_udiv(S32_EXEC_CONTEXT * pCtx);

Parameters

Parameter Description

pCtx Pointer to execution context.

Return value
Quotient.

Additional information

If the divisor is zero, a zero-divide exception is raised in the execution context.
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2.7.4 S32_API_S32_umod()

Description

Unsigned modulus, implements __S32_umod().

Prototype

$32_U32 S32_API_S32_umod(S32_EXEC_CONTEXT * pCtx);

Parameters

Parameter Description

pCtx Pointer to execution context.

Return value
Modulus.

Additional information

If the divisor is zero, a zero-divide exception is raised in the execution context.
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