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documentation contain information that is the property of Imperas Software Limited. The
software and documentation are furnished under a license agreement and may be used or
copied only in accordance with the terms of the license agreement. No part of the
software and documentation may be reproduced, transmitted, or translated, in any form or
by any means, electronic, mechanical, manual, optical, or otherwise, without prior written
permission of Imperas Software Limited, or as expressly provided by the license
agreement.

Right to Copy Documentation

The license agreement with Imperas permits licensee to make copies of the
documentation for its internal use only. Each copy shall include all copyrights,
trademarks, service marks, and proprietary rights notices, if any.

Destination Control Statement

All technical data contained in this publication is subject to the export control laws of the
United States of America. Disclosure to nationals of other countries contrary to United
States law is prohibited. It is the reader’s responsibility to determine the applicable
regulations and to comply with them.

Disclaimer

IMPERAS SOFTWARE LIMITED, AND ITS LICENSORS MAKE NO WARRANTY
OF ANY KIND, EXPRESS OR IMPLIED, WITH REGARD TO THIS MATERIAL,
INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE.

© 2021 Imperas Software Limited www.OVPworld.org Page 2 of 47



eGui Eclipse™ User Guide

1

2

3

4

Table of Contents

PIETACE. ...ttt bbbt b e b e nne s 4
1.1 NOTBEION. ..ttt bbbttt bbb 4
1.2 Related OVP DOCUMENTS .....ocueiiiiieiiieiiesiie sttt 4
1.3 Related IMperas DOCUMENLS .......cvevueiierierieeieseesieeiesee e see e sreesaesnae e e seeeneens 4

INEFOTUCTION ...ttt ettt et sb e et ene e 5
2.1 BGUI IMOUES ...ttt bbbt 5

INStAlliNG IMPEIAS BGUI......oiviiiiiiiciie e e 6
B0 o =] €0 [N L[] USRS 6
3.2 Installing the eGui_Eclipse package..........ccoovviiiiiiiiiiieeee e 6

Starting a debUg SESSION.........cvi i 8
4.1 Launching eGui from the simulation command line ...........cccoocevviiiiiiiiciennne 8
4.2 Specifying platform OptionS.........ccceeieiieiieic i 8
4.3  Starting a standalone debug SESSION.........cciiiiiirieiie e 9

4.3.1 The eGUI POt FIle....ceeeececee e 9
4.4  Starting a debug session from ECHIPSE ........cccoviviieiiiii i 10

4.4.1 Starting the Imperas eGui Eclipse product ..........cccccevvvveviieineie e, 10

4.4.1.1 The Java Runtime Environment (JRE) .........ccooovviiiniininneecece, 11
4.4.1.2 Selecting @ WOIKSPACE.........cevveieiieiiee e 11

442 IMPOITING & PrOJECT. .. .ceueiiieeitieieeee e et 12

443 Eclipse launch configurations............ccccevveeiiieieccc s 15
45  Additional Features in eGui exclusively for Imperas MPD users .................... 16

45.1 Simultaneous debug With MPD .........cccccoiiiieiece e 17

45.2 Multiple processor support in breakpoints..........cccooveviineienienceicc 17

45.3 Imperas Programmers View object display .........ccccovviveveiiiiiciierecn, 20

45.4 MPD Debugger Console for issuing MPD and VAP commands.............. 21

A Sample Debug Session USING MPD........cccooiiiiiiiiiniineenese e 23
5.1 PrErBOUISITES . .ecutiiiieiiecie ettt e st te e sbeeste e e e s reenreanee 23
5.2 Starting the debug SESSION..........ciiiiiiiieiee e 24
5.3  The MPD DebUQ VIBW .....cviiviiiiiiieiee ettt 24
5.4  Setting a breakpoint from the CONSOIE VIEW.........c.ccceiiiiiiriiiiicecc e 25
5.5  Running and stepping the Simulation.............ccccoce i, 26
5.6  Terminating the SIMUIALION .........cooiiiiiiiiiiee e 28
5.7  Viewing local variables in a function ............cccccoceviiiiiiciiccc e 28
5.8  Adding breakpoints from the source Window.............ccccoovvvieieienenencncneniene 29
5.9  Examining context across the platform............ccccccoovveiiiii i 31
5.10 Eventpoints on reads/writes of peripheral registers...........ccocooveveniiinininiiennn, 33

A Sample Debug Session Using GDB...........ccccviieiieiecic e 37
B.1  PreIrEOUISITES ...eviitiieieiieieiee ettt bbb 37
6.2  Starting the debug SESSION.........c.cciviiiiie e 37
6.3  Example GDB Debug Session for Dhrystone Benchmark application ............ 39

© 2021 Imperas Software Limited www.OVPworld.org Page 3 of 47



eGui Eclipse™ User Guide

1 Preface

This document describes how to debug an application running on the OVP or Imperas
Professional simulator using the Imperas eGui (based on Eclipse™) Integrated
Development Environment.

The Imperas eGui is based upon Eclipse 2020.03 and provided as the installation package
eGui_Eclipse. This provides a standalone version of Eclipse.

This package must be installed and used in conjunction with a standard OVP or Imperas
product package installation.

The example in this document demonstrates debugging of ARM applications but the
same approach is valid for applications running on processor models for any architecture
supported by the OVP simulator except the OR1K, because the GDB provided with the
OR1K processor is obsolete and does not support the Ml interface needed to be used with
Imperas eGui.

1.1 Notation
Code Code and command extracts

1.2 Related OVP Documents

The following documents are part of the OVP and Imperas installations and can be found
in the directory:
$IMPERAS_HOME/doc/ovp

e Imperas Installation and Getting Started Guide
e OVPsim and CpuManager User Guide

1.3 Related Imperas Documents

The following documents for the Imperas Professional Tools are part of the Imperas
installation and can be found in the directory:
$IMPERAS_HOME/doc/imperas

e Imperas Debugger User Guide
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2 Introduction

This document describes how to install and use the Imperas eGui (based on Eclipse)
debugger for interactive debugging of OVP virtual platforms.

The Imperas eGui debugger (hereafter referred to as eGui) is based on the Eclipse IDE,
version 202003 with the additions of:

1. The Imperas eGui feature, which enhances Eclipse to connect to an Imperas
simulation for debugging.

2. An enhanced version of the Eclipse C Development Tools (CDT) feature which
adds support for debugging multiple processors simultaneously when using the
Imperas Multi Processor Debugger (MPD).

eGui can be used as a standalone debugger for connecting to the Imperas simulator or it
can be used as a full Eclipse Integrated Development Environment (IDE), allowing you
to manage and build projects. The Eclipse IDE features in eGui are standard Eclipse
functionality so consult Eclipse documentation for info on using eGui as an IDE.

If you already use another IDE, (such as VS Code or a different version of Eclipse), and
wish to continue using your existing IDE, then eGui can still be used as a standalone
debugger, independent of your IDE.

Note that the Imperas simulator provides a standard RSP interface usable with standard
debuggers, such as gdb or lldb, and as such can be integrated into any debugging
environment that supports the RSP interface. When using the standard RSP interface the
Imperas-specific enhancements described above, such as MPD, are not available, and this
document does not cover debugging an Imperas simulation in any other environment than
eGui.

2.1 eGui Modes

The eGui feature supports connecting to Imperas simulations in either GDB or MPD
mode. GDB mode is supported by all Imperas simulation environments. MPD mode
requires an MPD license, which is part of the IMPERAS SDK product.

GDB Mode:

e Debug using the GNU debugger (GDB). For Imperas products that support
multiple GDB connections, each GDB connection is independent and all must be
put into a run state for simulation to proceed.

MPD Mode:

e Simultaneous debug of all processors and peripheral models. MPD handles the
details of starting and stopping all processors in the simulation while debugging.

e Programmers View of registers and other model elements provided by the
processor and peripheral models.

e VAP tools which provide additional powerful debugging capabilities.
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3 Installing Imperas eGui

3.1 Prerequisites
The following OVP and/or Imperas packages must be installed to use eGui:

One of:
e OVPsim
e |Imperas_DEV
e Imperas_SDK
e or riscvOVPsimPlus!

Plus:
e eGui_Eclipse

The Imperas Installation and Getting Started Guide provides a step-by-step guide to
obtaining and installing the OVP and Imperas packages containing the simulator and
other tools. It is strongly recommended that you follow that guide until you are able to
build and simulate before attempting to debug using eGui.

In particular the Imperas environment must be setup as described in the Installation
guide.

3.2 Installing the eGui_Eclipse package

eGui can be added to your Imperas installation by installing the eGui_Eclipse package.
This package is provided in a self installing executable file available for download from
the ovpworld.org or imperas.com websites (registration required).

The installer is a file named:

eGui_Eclipse.<version>.<arch>.exe
(Note, for consistency the executable file name includes the .exe suffix on both Linux and
Windows.)

For Linux it may be necessary to make the file executable with the command:
chmod +x <fn>

To install, simply execute the installer and follow the directions. See the Imperas
Installation and Getting Started Guide for additional information.

This installs into directory SIMPERAS_HOME/lib/$IMPERAS_ARCH/eGui.202003 the
following:

! The installation of riscvOVPsimPlus does not require an Imperas environment to run. Therefore, if using
this simulator, the Imperas environment must be setup separately to use eGui. Please use the setup scripts
provided with this eGui installation and consult the Installation and Getting Started Guide from the
OVPWorld website for more information.
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1. The Imperas eGui (based on Eclipse) standalone product.
2. A Java Runtime Executable (JRE).
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4 Starting a debug session

There are several ways to start a debug session depending on whether you want to just
run a standalone debug session or are using Eclipse as your IDE to edit, build, run and
debug your projects, and also whether you have a license for the Imperas Multi-
Processor Debug (MPD) utility.

With Imperas MPD support all of the processors and peripherals in the platform may be
debugged simultaneously. Without Imperas MPD support, GDB is used directly and only
a single processor or peripheral may be debugged at a time.

4.1 Launching eGui from the simulation command line

This is the simplest way to start a debug session. The following simulator command line
arguments are available for starting an eGui debug session connected to the simulation:

--mpdegui
This will connect to eGui in MPD mode,. MPD mode supports simultaneous debug
of all processors and peripherals in the platform. This require an Imperas MPD
license.

--gdbegui
This will connect to eGui in GDB mode. GDB mode supports debug of a single
processor only. In platforms with multiple processors the
--debugprocessor <platform>/<cpu> option will also be needed to specify the
processor to be debugged, where <platform> and <cpu> are the respective platform
and processor names.

eGui will be started if it is not already running. If eGui is already running then a new
debug session will be started in it. (You should normally terminate any running debug
session before starting a new one.)

4.2 Specifying platform options

Debugging is enabled when starting an OVP platform by specifying command line or
control file options, or can be built into the platform source.

When using iss.exe or platform.exe, or when running a custom platform that includes the
Imperas Command Line Parser (CLP), then command line options may be used to enable
debugging without the need to make any changes to the platform source. The examples in
this document assume the command line options are supported, which is true for all
examples and demos provided by Imperas.

If using a custom platform that does not support the standard Imperas command line
options see the Simulation Control of Platforms and Modules User Guide for information
on adding the CLP to a platform. An alternative to the CLP is to use a control file to
specify platform options at runtime. See the OVP Control File User Guide for
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information on using control files. The platform source may also enable debugging using
OP API calls. See the OP API documentation for information, although the CLP makes
the use of these unnecessary in most cases.

4.3 Starting a standalone debug session
The following platform options are available for starting a standalone debug session:

--mpdegui
This will connect to eGui in MPD mode, starting eGui if it is not already running.
MPD mode supports simultaneous debug of all processors and peripherals in the
platform. This require an Imperas MPD license.

--gdbegui
This will connect to eGui in GDB mode, starting eGui if it is not already running.
GDB mode supports debug of a single processor only. In platforms with multiple
processors the -—debugprocessor <platform>/<cpu> option will also be
needed to specify the processor to be debugged, where platform and cpu are the
respective platform and processor names.
4.3.1 The eGui port file
A standalone eGui debug session is initiated from the simulator. The simulator
determines whether eGui is already running by looking for the eGui port file. This file is
created when an Eclipse with the eGui feature starts up and it contains the TCP port
number that eGui listens to for connections.

The file name for the eGui port file is determined by:

1. The value of the IMPERAS_EGUI_PORT _FILE environment variable, if
specified.
2. If that environment variable is not set then the file name defaults to:
$HOME/.egui.port on Linux
%USERPROFILE%\.egui.port on Windows

If the eGui port file exists and a listener is found on the port, then a standalone debug
session is started in the running eGui Eclipse which connects to the newly started
platform.

If the eGui port file does not exist, or if no listener is found on the port, then eGui Eclipse
is launched which then connects to the newly started platform.

Note:
e If the eGui feature has been added to an existing Eclipse installation, then using

--mpdegui or --gdbegui will connect to it if it is already running, since the eGui
feature in that Eclipse will have created an eGui port file.
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e When no valid eGui port file exists the platform will only start the eGui product in
the Imperas installation - it will not start an Eclipse that has added the eGui
feature. Thus if you wish to use your own Eclipse installation with the eGui
feature for standalone debugging it must already be running when the platform is
started.

e If multiple instances of the eGui feature run simultaneously the eGui port file will
contain the port for the one started most recently. The
IMPERAS_EGUI_PORT _FILE environment variable may be used to control
connecting to different instances running simultaneously.

4.4 Starting a debug session from Eclipse

For users who use Eclipse as their IDE, starting a debug session from within Eclipse may
be more convenient, but requires setting up Eclipse launch configurations to both run the
platform and start the debug session.

4.4.1 Starting the Imperas eGui Eclipse product

The eGui_Eclipse package includes a fully functional Eclipse, referred to here as eGui.
Users may wish to use this as their IDE in addition to using it as a standalone debugger as
described in section 4.3. This section contains information on running the eGui Eclipse
installation provided by Imperas as an IDE.

eGui Eclipse may be started by executing the command egui.exe from any Linux or MSys
shell or a Windows Command Prompt that has been setup with the Imperas environment.
egui.exe is a wrapper program that verifies the environment and launches the eGui
product found in:

SIMPERAS_HOME/lib/$SIMPERAS ARCH/eGui.202003/eguieclipse{.exe}

egui.exe arguments include:

--help
Print a help message listing all arguments

--version
Print the version and exit

--verbose
Print additional information that may be useful for troubleshooting

--open <fn>
Open the indicated file in Eclipse, using the default viewer for the file type. This
is primarily intended to be used for viewing the VAP Tools functionprofile
(*.iprof) and linecoverage (*.icov) results but can be used for any file type
supported by eGui.

--eguioptions <string>
Specifies Eclipse command line options to be added to the eguieclipse command
line. Consult the Eclipse documentation Running Eclipse section for the valid
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options. Multiple --eguioptions may be specified and they will be combined.

Option strings containing spaces may be specified by enclosing in quotes.
--eguicommands <string>

Specifies Eclipse commands to be sent to eguieclipse at startup. Command

strings containing spaces may be specified by enclosing in quotes.

(There are several additional arguments intended for internal use by the simulator when
launching standalone debugging sessions that are not documented here.)

= Note that Eclipse only supports options that start with - and will silently ignore
options that start with '--",

4.4.1.1 The Java Runtime Environment (JRE)

The eGui_Eclipse package includes a Java Runtime Environment (JRE) whose root is in
the same directory as the eguieclipse executable and will be used by Eclipse by default.
The Eclipse -vm command line option may be used to override this default JRE. See the
Eclipse documentation for additional details.

4.4.1.2 Selecting a workspace
When eGui is started a workspace prompt will appear (unless the Eclipse -data option
specifying the workspace directory is specified):

-
1= Imperas eGui Launcher [T

Select a directory as workspace

Imperas eGui uses the workspace directony to store its preferences and development artifacts.

Workspace: | /serateh/eGuilvorkspace - Browse...

Use this as the default and do not ask again

}» Recent Workspaces

The workspace is where Eclipse stores settings for the session. Settings from a previous
session may be reused by using the same workspace.

For standalone debugging you may want to just use a temporary workspace, perhaps in
your working directory.

If you are using Eclipse as your IDE you probably want to use a permanent workspace
that will save projects and other information that you configure, so select an appropriate
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location for the workspace, perhaps in your home directory. Note that the workspace
cannot be under a directory that will be imported as a project.

See the Eclipse documentation for additional information about workspaces.

4.4.2 Importing a project

To use eGui as your IDE you need to create a project. We will walk through the process
of importing an Imperas Demo directory as a project. First select from The Eclipse menu
File->Import->C/C++->Existing Code as Makefile Project and select Next. In the dialog
box that comes up select Browse and browse to the
SIMPERAS_HOME\demo\Processors\ARM directory, for example, and then select
Finish:
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I

i New Project

Import Existing Code

Create a new Makefile projzct from existirg code in that same
directory

Project Narme

|ﬁuF€f'.-1 ‘

Existing Coda Location

| lecratchfeGuillmperas 2021011 5/02moProczsso-siARM | | Browse.. |

Languages
|V C (WA CH+
Toclchan for Indexer Setings

‘ “NOone>

Eﬂ Show anly available teolckains that support this platform

@) T -

In order to see the project we must open the C/C++ perspective by selecting the Open
Perspective button in the top right corner and then choosing C/C++ from the list of
perspectives and selecting Open (alternatively, the Eclipse menu selection Window-
>Perspective->0Open Perspective->C/C++ may be used):
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workspace - Imperas eGui

ch Project Run  Window  Help

| | Mo Launch Configurations ™ | on: |

Open Perspective

= e o

= 7 | ﬂ_fiCIC'H* =

g CVS Repository Exploring
- *5 Debug (default)
#5G0B Trace

Eroit

!L‘I‘I’n-g Kernel

@ Network Tracing

B 0s Tracing Oveniew
[5 Resource

£0Team Synchronizing
Tracing

2 XML

s | I

=V 3 % pBr &TE mmpr | T

The imported project ARM will now be visible in the Project Explorer view of the C/C++

perspective:

= g

» ¥ Binaries
» @& Includes
~ = Applications

» = dhrystone

» 2 fibonacci

» = linpack

» 2= multicore2

» = peakSpeed2

| & Makefile

» = Classic
» (= Cortex

[2l Problems E2 =] Tasks B Console [ Properties

0 items

== ARM

e workspace - Imperas eGui
Eile Edit Source Refactor Navigate Seareh Project Run  Window  Help
@ |~— ||Nn Launch Configurations |an:|—— | - o By v mw
R R R e - e e Ao s e T

a im | 4 [E]
By Project Explorer zz| = O = O |Zoux|®@a | = O

There is no active editor that
provides an outline.

g Imperas
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4.4.3 Eclipse launch configurations
To start a debug session from within Eclipse you use launch configurations. eGui adds an
Imperas-specific launch configuration specifically to launch Imperas debug sessions.

To create an Imperas Debug Launch Configuration select Run->Debug Configurations...
Then select Imperas - Connect and then the New launch configuration (the rectangle with
a + in the top left corner):

P Debug Configurations *

Create, manage, and run configurations

€9 Specified simulator port is not a valid port in the range 1-63535

~ -+
O = R | = Iy ¥ Mame: | Mew_configuration |
type filter text MPD Debugger E Source | [£] Common
[E] C/C++ Application Simulation Connection Settings:

[E] C/C++ Attach to Application
[€] C/C++ Postmortern Debugger
[C] ©/C++ Remote Application Conscle and MI Cormmunication

P Imperas - Connect to running simulator o Enable history and command line editing in Debugger Console

LR New_contiguration ] Automatically allocate MI port for EGui to MPD cormmunication
= Launch Group -

Simulator Port: | 0 |

[ 5ave MPD cutput to log file mpd.log

Use Sirulator Working Directory:
Set working directory to simulator working directory

Working directony:

(®) Default: c\ImperasiDemo'\Processors\ARM\Cortex\ Cort
() Other:
Workspace... Eile System... Variables...
Revert Apply

Filter matched 7 of 7 items

The fields are as follows:

Name
This is the name assigned to the debug configuration, similar to standard Eclipse
configurations.

Port
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This is the port that the platform is listening to, waiting for a connection. It should
match the value specified when the platform was launched, or if a port of 0 was
specified for the platform it should match the port number reported by the
platform.

Console and M1 Communication options
These are useful for debugging problems and should be left in the default state
that is shown unless instructed to change them by Imperas support.

Set working directory to simulator working directory
When this is checked the debug session will run with the current directory set to
the same working directory as the simulation that it connects to. This should
normally be checked.

Working Directory
If the working directory is not obtained from the simulator it may be specified
here.

The rest of the tabs function the same way as any other Eclipse debug configuration
dialog and the Eclipse documentation should be consulted for information on them.

Examples of the use of this debug configuration may be found below.

= To use the Imperas - Connect debug configuration you must have a license for the
Imperas MPD.

4.5 Additional Features in eGui exclusively for Imperas MPD
users

eGui provides the following additional features beyond those offered by the standard
Eclipse CDT:

e Support for the launch of eGui under control of the simulator and automatically
connecting in one of the following modes:
0 Debug with GDB of a single processor or Peripheral
o0 Debug with independent GDB sessions of multiple processors and
peripherals (Imperas DEV required)
o Simultaneous debug of multiple processor and peripheral models (Imperas
MPD required)
e Simultaneous debug of multiple processors (MPD required)
e Imperas Programmers View object display (MPD required)
e MPD Debugger Console including command history/editing for issuing MPD and
VAP commands (MPD required)
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A brief description of each of these features follows. More detailed information can be
found through out the rest of this document.

4.5.1 Simultaneous debug with MPD

When using MPD the Eclipse Debug View in eGui has been enhanced to show all the
processor and peripheral models that are available for debugging. A typical eGui Debug
View is shown here:

Ll workspace_debug - /home/build/DailyBuild /HEADLinux/0pt/iimp

Eile Edit Source Refactor Navigale Search Project Run  Window Help

|£||ﬂ| |v§f§Duhug ||m.ﬂ Imperas Platform (mpd) _ > g )

—_—

*¥ Debug &3 |5 Project Explorer | T libe_fatal.c [£] libe

= 12 [T O e » = | i+ & 2 e | B 31

r

o oo

T Lnoun

w Dp imperas Platform (mpd) Imperas - Connect to running simulator]
¥ mp ArmCortexMFreeRTOS
* [ cpul [Cortex-M3 armm]
w o 1D #1 [cpul] Cortex-M3 armm (Suspended : User Request)

b 2 UARTO [Uartinterface]

b i sw [swilchRegister]

b 12 led ledRegister]

pel mpd

o o

"

=]
L= B o R R

(=]

=y I W I - N I N R

b

o o

= /¢ The following
J/ the "data” ar
// for the "dat:
extern unsigned
extern unsigned
extern unsigned
1 extern unsigned
72 extern unsigned

s
73

)y ey
J

o008 -

=] [ C

|

- T remm el P f s o]

Under the Imperas Platform (mpd) [Imperas - Connect to running simulator] entry all the
simulated processors and peripherals are listed (here, they include
ArmCortexMFreeRTOS/cpul, ArmCortexMFreeRTOS/UARTO, ...). The current call stack
of any model may be viewed by opening the drop down list for the model.

When simulation returns control to the debugger (e.g. due to a breakpoint being hit or the
debugger requesting an interrupt) all the simulated processors and peripherals are stopped
and any of them may be debugged by selecting them in the Debug View.

By selecting different lines in the Debug View (in the above figure the Reset() function
entry in the call stack for ArmCortexMFreeRTOS/cpuO is selected) the focus of the
debugger is changed to that processor and all other views in the debugger will be updated
to reflect the current selection.

4.5.2 Multiple processor support in breakpoints
The Breakpoints view has been enhanced to support defining processor-specific
breakpoints.
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When setting a breakpoint in eGui it is set on only the current active processor by default.

As an example, go to the ARM Cortex-A15UP multi_core demo and run it with the --
mpdegui option:

> cd $IMPERAS_HOME/Demo/Processors/ARM/Cortex/Cortex-A15UP/multi_core
> _/Run_MultiCore2.sh --mpdegui

After starting eGui select iss/cpul and enter the commands b main and continue in the
Debugger Console window:

Ml workspace - fscratch/eGuilmperas. 20210115/Demo/Frocessors /ARM/Ap plicati f i . main.c - eGu

Fie Ecit Source Re@actor Navigate Search Project Run Windoew  Help
R |:ﬁ\ 0 |«§$Debug | iy mpzras Platform (mpc) | 1 = - A5 L e T

(el T D g = i = ] - - SRR e

AN S

=

9 #include =stdio.h=

#include <string.h>

% Debug 51 | l75 Project Explorer T m [E] _start() at0x80b4 [ multicore2_mair.c £2 = m =Var |® Brea ™ |67 Expr Bi Mad 0 Prag =

=

= 2 o LA o 10 #include <stdlib.hs Sﬁ & 0 F =5 62}3 g

#define NUM VALUES 35
w mpmperas Platform (mpd) [Imperas - Connzct o r -

w IfpPiss 6 wvolatile int flag;
!/ volatile int fibres;
i cpul [Cortex-A15UP arm]
0 19 // The writer function defined in multicore? writer.c
210 #2 [epul] Cortex-A15LP arm (St il s iatatlanaly
= main() a milticoreZ_main.z:35 Ox 1 The reader function defined in multicore? reader.c

32 int reader(int id);
» ;Ecpuo [Cortex-ALSLP arm] 13

vl mpd » j“ int main{int arge, char **argv) {

17 int id = impProcessarId();

39 printf(“C™ &%d starting...\n®, id);
46

41 switch{id) {

case 3:
writeriid. MM VAIIFS) -

§ 12 #include “similatorIntercepts.h® I_\/ﬁ’ [functioa: main] [contexte: selepul]

Imperas Platform (mpd) [Imperas - Conrectto runnng simulator] mpd exe (

—
Created breakpoint 1 at BxB66838128: fila multicor22 main.c, line —

G Debugger Cansale 12 S bHElL = = Bcon ¥ Regi 2 [l prob (3 Exec @ Mem | = O

[ e

idebug (caul, = concinue

Breakpoint 1 at maiy triggered for procasser cpul v ¥4 Ceneral Regist2

main (argz=0, argv=3x@! at multicore2_main.c:35 . fitian) n

Sereral Purpo

irt main{int argc, char **argv) {

idebug {(coul] = H Mam2 : rl

B s P

Imperas

We can see in the Breakpoint view that the newly created breakpoint has a context of
iss/cpul:
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wulticore?/multicore2_main.c - Imperas eGui |l LT R = E;g
4 Q ® [t
= O ||*=var |® Brea 22 | Expr B\ Mod BpProg T O
' 5% & i HENG | ew g
_ I;f.ﬁ’ [function: main] [contexts: iss/cpul]
riter.c H

If we subsequently select iss/cpu0 in the Debug view, then enter the command break
main in the Debugger Console again and look at the breakpoint we will see iss/cpu0

added to it:

|G B

is/multicore2/multicore2_main.c - Imperas eGui

IR R R R IR
= Q m |£|

= =

| (=Vari |9 Brea 5% |6 Expr B Mod P Prog

e [ i,
e o & 3

\l"ﬁ’ [flunction: main] [contexts: iss/cpul,issicpul]

2 writer.c H

The breakpoint properties menu may also be used to change a breakpoint's context after
the breakpoint has been added by right-clicking the breakpoint and selecting Breakpoint
Properties... from the context menu, and modifying the Context Filter setting:
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[ Properties for C/C++ Function Breakpoint LA A
| type filler text | Context Filter = - E
CAmimnm _ ; _
y Contexl Filters |iss/cpulissfepul
Actions

Context Filter
| |
iﬁesmre Defaults | | Apply

© o | COEERS

NOTE: Opening the breakpoint properties with ALT-Enter rather than right clicking and
selecting from the context menu opens a properties menu for gdb that is not supported by
MPD. Do not use this method to edit the breakpoint properties when using MPD!

4.5.3 Imperas Programmers View object display

eGui adds a new view that shows the Imperas Programmers View values for the selected
processor. The Programmers View is a set of values selected by the model developer to
be visible through the Programmers View interface. The values displayed vary depending
on the specific model. The Programmers View is by default one of the tabs in the top
right panel.

For example, below is the Programmers View for an ARM Cortex processor model (hint:
double-clicking on the tab of a view will make it expand to fill the workspace. Double-
clicking again will revert back):
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iﬁ@ workspace - S5ource not found. - Imperas eGui
Gle Edt Navigate Search Pmoject Run  Window  Help
|:§s Debug b ||ﬂ‘4p Imperas Platform (mpd) | ~1 =
i [T U w | db 5 E - - =
ﬂ’- -C*J- variaoles 9 Dreakpoinis €Y Croressions B, Moddles & Programmers View 52 | wy = = . d’
’K" ‘Q type register name filter ext ‘ Gl
o &
[ lmwName iss/epu0 =
[ Type arm i
|:|mr.varianl Cortex-A15UP |_:__
[ Jim Instucticn Ceunt 338600277 [
[ Jmo Mode Superviso® ¥
[ lmp Last Excaption Resel §]
v [ |#Acore
.
[l 0xDBADARAN 0
()2 6x0BBDEBEG
[C)isera 0x0000afa1
(E S (xBBAGEEA1
Imperas
Here we see there is various information about the processor including the name, type,
variant, instruction count, mode and most recent exception type, as well as the current
value of each register (including general purpose, banked and system registers).
4.5.4 MPD Debugger Console for issuing MPD and VAP commands
eGui opens a Debugger Console window that allows commands to be given directly to
the Imperas Multi-Processor Debugger (MPD):
[ )55 ra
& Debugger Console &2 ET N =R e Bl conso | ifti
Imperas Platform (mpd) [Imperas - Connect to running simulator] mpd.exe (7.5)
|idebug (cpuB) = ::ihelp
iaddsymbolfile : add symbols from dynamically loaded module
idebug : enter debug mode L
idebugaction : invoke a debug action on a platform object or device H 1000 g
model :
idebugeval : evaluate debugger expression A 1
ideletebreakpoint : delete debugger execution breakpoint
ideleteeventpoint : delete debugger eventpoint nioi 12
|ideleteicountpoint : delete debugger icountpoint Name : rl
|ideletemessagepoint : delete debugger messagepoint Hax : AxA
Note: If the Debugger Console tab is not displayed you can add the view to your Debug
Perspective by selecting Window->Show View->Debugger Console from the main
Eclipse menus.
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The Debugger Console is where MPD commands (including VAP Tool commands) can
be directly typed. For a full description of the commands available in this window see the
Imperas Debugger User Guide.

Note that there are two shell modes described in this document: Debug mode and Tcl
mode. Use the command tcl to enter Tcl mode from Debug mode, and the command
idebug to enter Debug mode from Tcl mode. The current mode is shown as part of the
command prompt.

In Debug mode use the command help to see online help messages for the debug mode.
In Tcl mode use the command ihelp to see online help messages for that mode.

When in Debug mode a single Tcl command may be executed by prefixing it with "::". See
the figure above for an example of executing the Tcl ::ihelp command in Debug mode.
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5 A Sample Debug Session Using MPD

The following is a quick walk through of a debug session using MPD to simultaneously
debug a processor and peripheral models.

This example requires the Imperas SDK product. Users of OVPsim or the Imperas DEV
product should see the example using GDB instead.

The platform being debugged has a processor, memory, a UART and a LED registers
peripheral and is running the FreeRTOS operating system:

Open Virtual Platforms

OVPsim ARM Cortex
FreeRTOS |

- OxFFFFFFF
= Memon:

I LUART
LEDs

LED UART
(Registers) 0x00000000]__ """

Platform Memory Map

Y
FreeRTOS (www.freertos.org)
Simple usage demo
Creates 3 tasks
Two tasks write LEDs 5 and 6
Third task writes messages to UART
Creates co-routines

Co-routines common ‘crflash.c’
Write to LEDs 0-4

_ © 2015 Imperas. Open Virtual Platforms, www. OVPworld.org

Memory Memory

5.1 Prerequisites

To follow this example you will need the following Imperas and OVP packages installed:
e Imperas_SDK
e eGui_Eclipse
e Demo_FreeRTOS arm

The Imperas environment must be set up according to the directions in Imperas
Installation and Getting Started Guide.
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An Imperas MPD license is required. Users without an MPD license should skip this

section and see section 6 which uses GDB rather than MPD.

5.2 Starting the debug session

After all the prerequisite packages have been installed and the Imperas environment
configured, to start the session enter the following commands from a Linux shell or a

Windows MSys shell:

> cp -r $IMPERAS_HOME/Demo/Platforms/FreeRTOS arm .

> cd FreeRTOS_arm/harness
> _/RUN_FreeRTOS.sh --mpdegui

When prompted Do you want to connect browser for user visualization just answer No.
eGui will then prompt you to select a workspace. For standalone debugging just use a
temporary workspace by selecting "workspace™ which will create the directory

workspace in the current directory:

{ [T _:-'.'

Select a directory as workspace

Imperas eGui Launcher

Workspace: | eGuiWworkspace

AT

Imperas eGui uses the workspace directory to store its preferences and development artifacts,

- Browse...

Use this as the default and do not a

b} Recent Workspaces

sk again

Cancel

Launch

5.3 The MPD Debug View

The Debug view shows all the debuggable processors in the simulation:
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7 2 eGuiWorkspace - /scratch/eGuiflmperas. 20210115.5DE/Demo/P

File Edit Source Refactor MNawvigate Search Project Run  Wine

S e | 35 Debug | |m,a Imperas Platform (mpd)
X BN Ry BE . DvH
35 Debug 22 5 Project Explorer = 8

2k BN D kvE i

g

w IfF |Imperas Platform (mpd) [Imperas - Connect to running simulator]
» I ArmCortexMFreeRTOS
v 1% cpul [Cortex-M3 armm]
+ 2 ID #1 [cpul] Cortex-M3 armm (Suspended : User Request)
:

¥ 1 UARTO [Vartinterface]

b 1 sw [switchRegister]

¥ ¥ led ledRegister]

ped mipd

Here we see in the Debug view the following debuggable models listed:
e ArmCortexMFreeRTOS/cpul
e ArmCortexMFreeRTOS/UARTO
o ArmCortexMFreeRTOS/LEDRegister

With MPD we can simultaneously debug all of these processors - when a breakpoint is hit
they all will stop and when a resume command is issued they will all start.

5.4 Setting a breakpoint from the console view

Once the eGui window is open, start the debug session by adding a breakpoint on the
symbol main in the ARM processor.

First select ArmCortexMFreeRTOS/cpul in the Debug view and then type the gdb
command b main in the Debugger Console view:
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'lm‘_':j eGuiWorkspace - /scratch/eGui/lmperas.20210115.5DK/Demo/Platforms/FreeRTOS_arm/FreeRTOS /Application/startup.c - h

File Edit Source Refactor MNavigate Search Project Run  Window  Help

& || 1% ‘#Dehug ||m|mperasPlaﬂorm[mpd] ‘ 1 m e
% B BNIRD M~y | BF v v o=
%5 Debug E@}Lﬁ Project Explorer = O [ startup.c 22 = 8
b ]
= OB Nli’;.@.. 63 };
64
65 // The following are constructs created by the linker, indicatim
§ 66 // the "data” and "bss™ segments reside in memory. The initiali:

E— 67 // for the "data® segment resides immediately following the “tex;
w Ip Imperas Platform (mpd) [Imperas - Connect to ru ] i .
68 extern unsigned long etext;

» I ArmCortexMEreeRTOS 69 extern unsigned long _data;
/0 extern unsigned long edata;
hd E‘cpul [Cortex-M3 armm] /1 extern unsigned long bss;

2 extern unsigned long ebss;
w D #1 [cpul] Cortex-M3 armm (Susp :.J < 9 '

— Resel() at startup.c:74 0: » 74 woid Reset(void) {
| 2 EE—‘UARTO [Uartinterface] :Z ;: Call the application's entry point. U
b ¥ sw [swilchRegister) :Ij ;;i"“;
» 2 led [edRegister] 3 s
pe mpd
(ﬂ Debugger Consale EE) m S R E > = O

Imperas Platform (mpd) [Imperas - Connect to running simulator] mpd.exe (7.5)
MPD (64-Bit) 268218115.6 Multiprocessor debugger from wew.IMPERAS. com.
Copyright {c) 20085-2821 Imperas Software Ltd. Contains Imperas Proprie’
rmation.

Licensed Software, All Rights Reserved.

Visit www. IMPERAS.com for multicore debug, verification and analysis so

Info (MPD_SCS) Connecting

Info (MPD SC) Socket connected

Info (MPD_VC) Server is compatible

Info (TC_LIS) Listening for console connections on port 36131

idebug (cpul) = e—t{C CM) New client ({fd=9)

idebug (cpul)

Created breakpoln at Gx0ee8ld2e: file Application/main.c, line 158
idebug (cpul) =

If we select the Breakpoints view we can see the new breakpoint listed:

ig!iv{'flv' - Tlm Q"Ebl

()= Varia | ® Break 22 & Expre B\ Modul & Progr T O

RE N BESR & 8
|;_l'| S [lunction: main] [contexts: ArmCortexMFreeRTOS/cpul]

5.5 Running and stepping the simulation
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We can now tell the simulation to start running by selecting the Resume icon (a yellow
bar next to a green triangle) and it will run up to the breakpoint we have set in the
function main, and display the source of the main function:

I kspace - [sci 20210115.5DK, [FreeRTOS_a

File Edit Source Refactor Navigale Search Project Run  Window Help

v||'mpIn'.perasPIaﬁnrm(mpd] | e i m R SRy PR ERCS
4 Debug 8 ‘Lﬁ Project Explorer = O [ starup.c [ maine &2
4 = ; S . # 158 prvSetupHardware( ) ;
= N R R E o :
- 1668 /* Create the co-routines that flash the LED's. */
g 161 vStartFlashCoRoutines( mainNUM FLASH CO ROUTINES );
162
. i 4 . 163 xTaskCreate{ vTaskOne, *Task One®, configMINIMAL STACK SIZE, NULL, TASK ON
¥ ERimperas Platform (mpd) Imperas - Connectto running simulator] 164 xTaskCreate( vTaskTwo, “Task Two®, configMINIMAL STACK SIZE, NULL, TASK Th
P ArmCortexMFreeRTOS 165
166 xTaskCreate({ vUARTTask, "UART Task", configMINIMAL STACK SIZE, WULL, UART
v ¥ cpul [Cortex-M3 armm] 167 = = £
. ' 168 /* Start the scheduler running the tasks and co-routines just created. */
w o ID #1 [pul] Cortex-M3 armm (uspended. Breakpoint) T84 VTaskstartscheduler();
— main() at main.c:158 Ox1d2e 178
» EEUART"J [Uartinterface] i:j ;;h:qusﬂrlJ m.::f get here unless we did not have enough memory to start the
b [ sw [switchRegister] 173 i fori ;i )i
174
b 12 led [edRegister] 175 .. 7
2 176
wiel mpd ;
G Debugger Console £3 = i Bl = = O

Imperas Platform (mpd) Imperas - Connect to running simulator] mpd.exe (7.5)

MPD (64-Bit) 26218115.8 Multiprocessor debugger from wew.IMPERAS.com.

Copyright (c) 26685-20821 Imperas Software Ltd. Contains Imperas Proprietary Info
rmation.

Licensed Software, ALl Rights Reserved.

Visit wew.IMPERAS.com for multicore debug, verification and analysis solutions.

Infe (MPD_5CS) Connecting

Info (MPD_5C) Socket connected

Info (MPD_VC) Server is compatible

Info (TC_LIS) Listening for console connections on port 36131

idebug (cpul) = Info (TC_CH) New client (fd=9)

idebug {cpul) = b main

Created breakpoint 1 at Gx800881d2e: file Application/main.c, Lline 158
idebyg (coyll =

fﬁreakpojnt 1 at main triggered for processor cpul

main {) at Application/main.c:158
158 prvSetupHardware() ;
Qdehug {cpul) =

At this point we can use the step into, step over and step return buttons to step through
the program (Note: 5, f6 and f7 respectively may be used in place of each button):

15 Debug EEW &5 Project Explarer = O 0:
- = | . » 15

= 12 N (2 g v = & 15
16

g 16
16

w ImE lmperas Platform (mpd) [Imperas - Connect to running simulator] i:
w mp ArmCortexMFreeRTOS 16

16

+ [ cpul [Cortex-M3 armm] 16

+ 1 ID #1 [cpul] Cortex-M3 armm (Suspended : Breakpoint) iz

= main() at main.c:158 Ox1d2e 17

b S UARTO [Uartinterface] X
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5.6 Terminating the simulation

If at any point we find we need to restart the simulation then simply select the Terminate
icon (a red square) or press Ctrl-F2:

1# Debug i3 ‘L-F_-I Project Explarer = O O
> (W) = e v = 4 o
= i L)) E - o = 15
16
§ 16
16
w [P Imperas Platform (mpd) Imperas - Connect 1o running simulator] iE
w p ArmCortexMFreeRTOS 16
16
v 1% cpul [Cortex-M3 armm] 16
+ ¥ ID #1 [cpul] Cortex-M3 armm (Suspended : Breakpoint) is

' 17

» 2 UARTO [Uartinterfacel X

At this point we can re-run the simulation command without first shutting down eGui:

> _/RUN_FreeRTOS.sh --mpdegui

and a new debug session will be started without the overhead of restarting eGui. In
addition any breakpoints we had are set again in the new simulation.

5.7 Viewing local variables in a function

Press step over (or f6) once and then step into (or f5) to step into the
vStartFlashCoRoutines function.

Then select the Variables view to see the values of the local variables defined in the
function:

iR eGuiWorkspace - fscratc] i 20210115.5 ms/FreeRTOS TOSVY. 1.1 inii flash .c - Imperas eGui A
File Edit Source Refactor MNavigale Search Project Run Window Help
|3!$Debug Hm.ﬂ Imperas Platform (mpd) | Nl e % >0~ Q- e g v
w N ® Rk | BE Y vy GOy 8 aQ im [
45 Debug 52 | [ Project Explorer =~ = O [ startup.c [ maine T erflash.c 83 | C*F Var 53 ‘}e Br € Ex B Mo EmpPr |
_ 138 * See the header file for details. . -
= > o 3 & 38 | v ee the header file for detai = B o= @@
141l wvoid vStartFlashCoRoutines( unsigned portBASE _TYPE uxNumberToCreate |
8 142 {

143 unsigned portBASE TYPE uxIndex; B
144 e p - =uxNumberToCreate unsigned long 5

w & imperas Platform (mpd) Imperas - Connect

» 145 if{ uxNumberToCreate = crfMAX FLASH TASKS ) -uxindex unsigned long | 4284967
w Ip ArmCortexMFreeRTOS 146 {
147 uxNumberToCreate = crfMAX FLASH TASKS;
- i cpul [Cortex-M3 armm] 148 1 -
« i ID #1 [cpul] Cortex-M3 armm (S %Y
— " 156 /* Create the gueue used to pass data between the co-routines. *,
= vSlarFlashCoRoutines() at ci 151 xFlashQueue = xQueueCreate| crfQUEUE LENGTH, sizeof({ unsigned poi
= i . 152
= main) atmain 161051038 | 15 ier yrlashguese )
b i UARTO [Uartinterface] 154 {
X 155 /#* Create uxMumberToCreate ‘fixed delay' co-routines. */
b i sw [switchRegister] 156 et n e S S

b B lad NedRanistarn
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Note that the uxIndex value has a random value in it, as it has not been set yet in the
function - press step over (or f6) several times until we see uxIndex initialized to 0 (when
a variable changes it is highlighted in yellow in the Variables view):

| Project Explorer = O [ starup.c [ main.c [ erflash.c &2 = 0 (=Var 52 | % Br €Y Ex BA Mo & Pr = 0
CI @ e v uxNumberToCreate = crfMAX_FLASH TASKS; - L f%‘" §
/* Create the gueue used to pass data between the co-routines. *

51 ®xFlashQueue = xQueueCreate( crfQUEUE LENGTH, sizeof( unsigned DD.I = uxNumberToCreate

tiorm (mpd) Imperas - Connect
D)= uxindex

texMFreeRTOS

[Cortex-M3 armm]

1 #1 [cpul] Cortex-M3 armm (£ !
£ main() at main.c:161 0x1d38
TO [Uartinterface]

if{ xFlashQueue ) unsigned long [1]

/* Create uxNumberToCreate ‘fixed delay' co-routines. */
for{ uxIndex = @; uxIndex < uxNumberToCreate; uxIndexs+ )

xCoRoutineCreate( pruFixedDelayCoRoutine, crfFIXED DELAY. 1

}

TR TR TR R TR R R T e
L 3 5 ® o B L D i @ N

1 /* Create the 'flash' co-routine. */
xCoRoutineCreate( prvFlashCoRoutine, crfFLASH PRIORITY, crffl

witchRegister]

The Variables view shows the local variables of the stack entry currently selected in the
Debug view. If we select a different stack element in the debug view the Variables view
will be updated. For example if we select the main() function in the stack for cpul the
Variables view gets updated (and in fact is empty, as there are no local variables defined
in main():

+¥ Debug 32 |5 ProjectExplorer | & O [ startup.c [ main.c 38 [ crflash.c = E =var 83 |9 Br 6 Ex By Mo IpPr = &
¥ o I 155 Rx task. */ T e :
= 13 ® M 2 v T | t:| Chrdallea s
15 /* Setup the ports used by the demo and the clock. */ —
E 158 prvSetupHardware( ) ;
: 5g
= 16E /* Create the co-routines that flash the LED's. */
v £ Imperas Platorm (i) Imperas - Connect . 6y vStartFlashCoRoutines( mainkUM_FLASH CO_ROUTINES );
w p ArmCortexMFreeRTOS 162
pag 163 xTaskCreate{ vTaskOne, “Task One®, configMINIMAL STACK SIZE, WULL
* [ils cpul [Cortex-M3 armm] 164 xTaskCreate| vTaskTwo, “Task Two®, configMINIMAL STACK SIZE, NULL

v o ID #1 [cpul] Cortex-M3 armm (§| 1° ¥
66
= vStartFlashCoRoutines() at o
= main() at main.c:161 0x1d35 <
b [ UARTO [Uartinterface] 176
i : ; 171 Should not get here unless we did not have enough memory to s1
¥ (il sw [swilchRegister] 172 ebindi) -

b B lad NadRaniztarn

xTaskCreate( vUARTTask, "UART Task®, configMINIMAL STACK SIZE, ML

/* Start the scheduler running the tasks and co-routines just cre -=
vTaskStartScheduler(); ‘ ‘

5.8 Adding breakpoints from the source window

Breakpoints may be added by double clicking on the left edge of the source line where
the breakpoint is to be set.

Here we will set a breakpoint in the main function on cpul. First we change the focus to
the main.c source file by selecting the appropriate line in the Debug view and then double
click in the main.c source view to the left of line 169 to create the breakpoint:
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%5 Debug &2 | 15 Project Explorer = 0O [ startup.c [ main.c 22 ‘I'fl crflash.c
— 0 158 prvSetupHardwarel ) ;
= U P S N T~ S = 159 '
- - 164 /* Create the co-routines that flash the LED's. */
§ > 161 v5tartFlashCoRoutines( mainNUM_ FLASH CO ROUTINES );
162
- B . . 163 xTaskCreate({ vTaskOne, “Task One”, configMINIMAL STACK
w IE imperas Platform (mpd) Imperas - Connect to running simulator] 164 xTaskCreate( viaskTwa, “Task Two®, configMINIMAL STACK
w mp ArmCortexMFreeRTOS 165
166 xTaskCreatel{ vUARTTask, “UART Task®, configMINIMAL ST
1% cpul [Cortex-M3 armm)] 167

vTaskStartScheduler{);

- FID#1 [epul] Cortex-M3 armm (Suspended : Step) (@ /* Start the scheduler running the tasks and co-routir
= vStartFlashCoRoutines() at crilash.c:158 Oxla8c T

— > e . 171 /* Should not get here unless we did not have enough n
— main() at main.c:161 0x1d38 172 scheduler. */
b 12 UARTO [Uartinterface] 173 ; for( ;; );
174
b i sw [swilchRegister] R L
: 176
d ';EIEd ledRegister] 177 static void prvSetupHardware( void )
wif mpd 178 {
179 vParTestInitialise();
180 }
| P vParTestinitialise();

If we now select the Breakpoints view we can see the new breakpoint listed, along with
the breakpoint on function main that we set from the Debugger Console view:

weras eGui

L Wy DR R B

|
()= Variab | % Break 23 |6 Expre B Modul &% Progr = =
I

B E N == SR
Igﬁ’ [flunction: main] [contexts: ArmCortexMFreeRTOS/cpul]
IE‘! 2 main.c [line: 169] [contexts: ArmCortexMFreeRTOS/ cpul]

Now we press resume (or F8) to run the simulator to the breakpoint we just set and we
will stop just before executing the line:
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{ i El eGuiWorkspace - /scratch/eGuiflimperas.20210115.5DK/Demo/Platforms/FreeRTOS_arm/FreeRTOS/Application/main.c - Imper:z

File Edit Source Refactor Navigate Search Project Run  Window Help
|#Dehug ' H'mp Imperas Platform (mpd) y | - B I 5 [ Wl
- - = > | =

45 Debug 52 | i Project Explorer | [ startupc [ mainc 2 [ crilashe = =
|
= = " 158 prvSetupHardware ) ;
= Bl keS| :
166 /* Create the co-routines that flash the LED's. */
g 161 vStartFlashCoRoutines{ mainNUM FLASH CO ROUTINES J.
; 162
P 3 : - 163 xTaskCreate( vTaskOne, “Task One”, configMINIMAL STACK SIZE, NULL, TASK ONE_
v i Imperas Platform (mpd) imperas - Connect (o running simulator] | xTaskCreate( vTaskTwo, “Task Two", configMINIMAL STACK SIZE, NULL, TASK TWO
w Ep ArmCortexMFreeRTOS 165
166 xTaskCreate{ wUARTTask, "UART Task", configMINIMAL STACK SIZE, NULL, UART TA
v [ cpul [Cortex-M3 armm] 167 =i -
-~ @D #1c u1 Cortex-Ma armm (Suspended : Braakpa|| 168 7—STATL LNE ScNEfres.unning the tasks and co-routines just created. =/
L'S.) 1 { e 2 2 1 vTaskStartScheduleri);
A i 178
§ 2 171 /* Should not get here unless we did not have encugh memory to start the
» 7 UARTO [Uartinterlace] 2 ey
b [ sw [switchRegister] 173 hantaiis 5
b [ led ledReqister]
8 mpd G Debugger Console &2 e opi El= o
Imperas Platform (mpd) [Imperas - Connect to running simulator] mpd.exe (7.5)
idebug (cpul) > 156 for{ uxIndex = B; uxIndex < uxNumberToCr
eate; uxIndex++ )
idebug (cpul) = 158 xCoRoutineCreate{ prvFixedDelayC

|oRoutine, crfFIXED DELAY PRIORITY, uxIndex );

ddehug (rpul)

Breakpoint 2 at /scratch/eGui/Imperas.28218115.50K/Demo/Platforms/FreeRTOS arm/F
reeRTOS/Application/main.c:169 triggered for processor cpul

169 vTaskStartScheduler();
i ) TOBbug (Cpul] =

main () at Application/main.c:169 H

5.9 Examining context across the platform

With MPD we can simultaneously debug all processor and peripheral models at the same
time. To illustrate this we will set a breakpoint in the led peripheral, by selecting the led
in the Debug view to change the focus and adding a breakpoint in function showLEDs
using the Debugger Console command line interface:

II\T\F} eGuiWorkspace - /scr 20210115, TOS _; icatic in.c - Imperas eGui Gl [m] e

File Edit Source Refactor Navigate Search Project Run Window Help

kel |=§;Dehug HlﬂipImperasplanarm(mpd] ‘ i A HEE S A5 IR T . R
| & 5 kv | B v vy v | A q = &
%5 Debug 52 |5 Project = O O startup.c [ maine 83 | [ erflash.c = O (%)= Varia |®g Break 38 &% Expre B Modul &% Progr = O
158 prySetupHardware( ) ;
= '3 &3 159
168 /* Create the co-routines that flash the LED's
§ 161 vStartFlashCoRoutines( mainNUM_FLASH_CO_ROUTINES J,
162
e R 163 xTaskCreate{ vTaskOne, "Task One”, configMINIMAL STACK SIZE, NL .s kL
= Imperas Platform {mpd) [mperas - || ¢, xTaskCreate{ vTaskTwa, “Task Two*, configMINIMAL_STACK SIZE, ML (¥ .,» main.c [line: 169] [contexts: ArmCortexMFreeRTOS/cpul]
¥ ¢ ArmCortexMFreeRTOS 165 o
166 xTaskCreate{ vUARTTask, "UART Task®, configMINIMAL STACK SIZE,
w [ cpul [Cortex-M3 armm] 167
- | 168 /* Start the scheduler running the tasks and co-routines just ¢
o 1D #1 [epu1] Cortex-Ma ar 169 vTaskStartScheduler();

= main() atmain.c:169 0|~ 170
r S5 i v ¥ Mo details to display for the current selection.
b B UARTO [Uartinterface] )U;Zﬁﬁ‘d "f:_"_ get here unless we did not have encugh memory to play

b i sw [switchRegister] 173 facl_:c
» «” led [ledRegister]
st mpd &} Debugger Console 52 5 B E = = Bcox |MRe Blrr @Ex OMe | 2 O

Imperas Platform (mpd) Imperas - Connect to running simulator] mpd.exe (7.5) (S
oRoutine, crfFIXED DELAY PRIORITY, uxIndex );

idebug {epul) = -
Breakpoint 2 at /scratch/eGui/Imperas.20210115.5DK/Demo/Platforms/FreeRT0S arm/F
reeRTOS/Application/main.c:169 triggered for processor cpul

No consoles to display at this time:

main () at Appl)ca(mn/ma:n ©:169

169 ril;
idebug (1€d) > b sthEDs
Created brefhps gagadl: file /home/build/DailyBuild/HEAD/Linux/0pt/Imperas/Im U

perasLib/source/ovpworld.org/peripheral /ledRagister/1.0/pse/led. user.c, line 4
CCoe— idebug (led) =

Iimperas

Now if we resume execution we will hit the breakpoint when the program updates the
LED registers:
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-Iﬁ@ eGuiWorkspace - /scratch/eGui/lmperas.20210115.5DK/ImperasLib/sourcejovpworld.org/peripheral/ledRegister/1.0/pse/fled.us:

File Edit Source Refactor Navigate Search Project Run  Window Help

|:§$Dehug ||m|mperasp|anorm(mpd] | i I -a RHIE -3 N5 IR A+
w® | e m & DD R R S ‘ - - - - |
| | ‘ |
45 Debug 22 | {5 Project = O [ startup.c ] main.c O erflash.c [ led.userc &2 = =
T
= (B Ies Fh 0 43 //static inline void showLEDs() {
L 44 woid showLEDs() {
» 45 char buffer[64]; buffer[0]=0;
g 46 Uns32 i;
—— 47
w L Imperas Platform (mpd) Imperas - € 48 if (!PSE_DIAG LOW || (availableLEDS==0)) I
« P ArmCortexMFreeRTOS 49 return; // do not show as diagnostic message
50
- ﬁ?cpul [Corex-M3 armm] 51 for (i=availableLEDS; i ; i--) {
52 char buff[8]; buff[B]=8;
b o 1D #1 [cpul] Conex-M3ar | 5y sprintf(buff, “%s *, (ledReg & (l<<(i-1))) 2 “ON" : *--*);
» m{t_‘;)UﬁRTU [Uartinterface] 54 ; strcat({buffer, buff); ]
55
» m"t;}sw[switchRegister] 56 bhmMessage(“I*, PREFIX, "%s at %f", buffer, bhmGetLocalTime()/1806006);
+ Bled [ledRegister] = B -
b o 1D #2 [led] ledRegister (S
« 421D #7 [leci[callback]] led! | 53 Debugger Console 23 B Bl B> = O
RS PEVERERRES | Imperas Platform (mpd) [Imperas - Connect to running simulator] mpd.exe (7.5)
= writeLed() at led.user | 189 vTaskStartScheduler();

_ idebug (led) = b showLEDs
= topOfStack() at crt0.5:t| | Created breakpoint 3 at GxBBO4BAd1: file /home/build/DailyBuild/HEAD/Linux/0pt/Imperas/Im
Da mid perasLib/source/ovpworld.org/peripheral/ledRegister/1.8/pse/led.user.c, line 45
p idebug (led) =
Breakpoint 3 at showlEDs triggered for processor led/[callback]

rg/peripheral/ledRegister/1.8/pse/led. user.c:45
45 char buffer[64]; buffer[8]=0;
T oo—, idebug (led/[callback]) =

showlEDs () at /home/build/DailyBuild/HEAD/Linux/0Opt/Imperas/ImperasLib/source/ovpworld.o U

At this point we can also examine the call stack in the application processor at the time
the write to the peripheral register was made by opening the drop down list for
ArmCortexMFreeRTOS/cpul in the debug view:

5 Debug 22 |L1“_-| Project Explarer =S O ] mainc [ led.userc O bspc 22 | |72 = =
It CINLLALI0NS OIOET LIE Lileise.
= -3 m | o D el | i ilz
2 o
_ = ?I #include “bsp.h®
w bp Imperas Platform (mpd) [Imperas - Connect to running simulator] 22
« k5 ArmCortexMFreeRTOS 125 "““L';"ritﬁ;{[‘;;"al”e’ {
~ ¥ cpul [Cortex-M3 armm] 25,13
; lex-M3 armm (Suspended : Container) ]t
= ledWrite() at bsp.c:24 Ox1f4e 28 wvoid vartWrite{char value) {
e —

Al

29 UARTTX() = value;

= vPartesmoggie[ED() at ParTest.c:149 Oxldla 30}
— ; i1
= vTaskTwo() at main.c:228 Ox1e22 F  l
=ox0 :
» T UARTO [Uartinterface] &2 Debugger Consale 53 BTN = =l
» (F sw [switchRegister] Imperas Platiorm (mpd) [Imperas - Connect to running simulator] mpd.exe (7.5)
- I;E'E‘d [ledRegister] Created breakpoint 3 at GxB86488d1: file /home/build/DailyBuild/HEAD/L
perasLib/source/ovpworld .org/peripheral/ledRegister/1.8/pse/led.user.c
b o ID #2 [led] ledRegister (Suspended : Container) idebug (led) =
- @D #7 [ArmCorexMFreeRTOS led/[callback]] ledRegister | Breakpoint 3 at showlEDs triggered for processor led/[callback]
= showLEDs() at led.user.c:45 0x80480d1 showLEDs () at /home/build/DailyBuild/HEAD/Linux/Opt/Imperas/Imperasli
R rg/peripheral/ledRegister/1.8/pse/led. user.c:45
= writeLed() at led.user.c:101 0x80482ah |5 char buffer[64]: buffer[8]=0;
= 10pOfStack() at crt0 S:66 0x8049eh4 idebu: {Epal) = |
[+ ] B« ]
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This allows us to identify the point in the application code where the peripheral register
was accessed. This can be very useful when debugging complicated operating systems to
determine when peripherals are being accessed.

5.10Eventpoints on reads/writes of peripheral registers

The Programmers View may be used to easily insert Eventpoints (these are like
breakpoints but for Programmers View events). The read and/or write boxes on each
register may be used to add or remove an eventpoint on the read or write of a register.

If we first select the Programmers View and then select the
ArmCortexMFreeRTOS/UARTO peripheral in the Debug View:

mE pace- 0210115, 5DK

05 _ PP - Imperas eGui e B2
File Edit Source Refactor Navigate Search Project Run  Window Help
‘Q& || 4 || ® ‘ !’lﬁiDEhug !jlu:* Imperas Platform (mpd) | i St Oy Ry ™ 4w

® | > 5 kv 13 = H - - - - | 1 Q w ""\5‘
%5 Debug 53 | (5 Project Explorer =l ()= Variable 9 Breakp % Express B‘Muﬂu\e = =

] 3 [ - o5

8 Q type register name filter text

* Epimperas Platform (mpd) [Imperas - Connectto running €| |

- ‘”:{')’”C“"e"’“':'“mos 7 s Name ArmCorlexMFreeRTOS/UARTO

v oi¥ cf)ul [Cortex-M3 armm] : 3 i ex e i Type Uartinterface
TR 1L 1] Conex VB A (SUspeTRicd 1C 5 or the specific language governing p ¥ [ B4 Registers
o License

vParTestToggleLED() at ParTest.c:149 0x]

15 Se
ledWrite() at bsp.c:24 Ox1f4e 16 * 1 t
18

= vTaskTwo() at main.c:228 Ox1e22 ‘

21 #include “bsp.h”

23 void ledwrite(int value) {
s LED() = value;
5 )

w [ led [ledRegister]
» P ID #2 [led] ledRegister (Suspended : Contain

Next we want to expand the Programmers View to full size by double clicking on its tab

and then expand the Registers drop down list, and also expand the drop down list for the
ab_dr register:
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Mnnfz! etuiWorkspace - /fscratch/eGuiimperas. 20210115, 5 DE/Demo/Platforms FreeRTO

File Edit Source Refaclor MNavigate Search Project Run  Window Help

m | |3t§: Debug W ||E‘i|p Imperas Platform (mped) W | e

& |ix=variables % Breakpoints €% Expressions B Modules( e Programmers View 23

: |Q type register name filler text 1:I double clic ere

B - Name | ArmCorexMFreeRTOS/IUARTO

[ JmpType Uartinterface
(:-ri] WA Registers

2)|expangithisdropdown  exeseeesbl
¥ [ ]1%ab_cid2 BxBBAROAAS

v [)i0ab_cid1 8x0080008f0

b [Jittab_cide BxB066A00d

v [Jiab_pid? BxBEOBOBEE

b [Jiitab pidé BxBOOEEROD

b [Jitstab_pids BxB00BERO0

b [Jitab pida BxB0BEARO0

b []4iab_pid3 BxBBOBOBE1

» [Jisktab_pid2 BxBBOEEA1A

v [Jisitab_pid1 BxBBOBEROD

b []irab pide Bx8B880011

b []4sab icr HxBBBEEEEE

b []44ab mis GXBBORBEOE

b [Jhsab ris BXOBOBEEOT

» [Jittab_im 0xBBOE0BEE

b []4itab ifls BxBBO60812

b []4sab el BxBOEEEBOE

b []4irab terh R T

» [Jithtab ibrd 0xBB0008E0

b [Jititab fhrd BxBEOBOBEE

» [Jisitab_fr BxBEOBOBE
3) expang,his Aropdown o, ggase000
@:] 18lab dr 6x80880008

[ ] @ read
[[] @ write
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If we click on the write box for the ab_dr register we will create an eventpoint on writes

to the ab_dr register of UARTO. (Note: you can double-click the Programmers View tab

again to shrink it down from full size.) We can see this by selecting the Breakpoint View
again:

iSupportPackage/bsp.c - Imperas eGui

a =

6" Express B Modules & Progra = =

R %P 5, £ S | §
% .- Event Point ArmCortexMFreeRTOS/UARTO/ab_driwrite

|
i*)= Variable i“o Breakp E3

|

Ii‘.ﬁ' [function: mainj [contexts: ArmCortexMFreeRTOS/cpul]
Eﬂ 2 main.c line: 169] [contexts: ArmCortexMFreeRTOS/cpul]

Now we can select Resume (or f8) until the Debugger Console window shows that the
eventpoint is hit:

G Debugger Console £2 % EHE » 7 O
Imperas Platform (mpd) [Imperas - Connect to running simulator] mpd.exe (7.5)
45 char buffer[64]; buffer[8]=0;

idebug (UARTE) =
Breakpoint 3 at showlEDs triggered for processor led/[callback]

showlEDs () at /home/build/DailyBuild/HEAD/Linux/Opt/Imperas/Imperaslib/«
vpworld.org/peripheral/ledRegister/1.08/pse/led. user.c:45

45 char buffer[64]; buffer[8]=0;
i [T R =N g v 1 -3
{Ev&ntpnint 4 for fArmCortexMFreeRTOS/UARTE ab drfwrite trigg&rag:}
vartWrite (value=73 'I') at BoardSupportPackage/bsp.c:38
36 }
idebug {(cpul) = []

L ]

(You may hit the led.user.c breakpoint a few times before the eventpoint is hit - disabling
the breakpoint by unchecking its box in the Breakpoints view can avoid this.)
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Now if we look at the call stack for ArmCortexMFreeRTOS/cpul again we can again see
where the write to that register has occurred:

'Im}] eGuiWorkspace - /scratch/eGui/lmperas. 20210115

File Edit Source Refactor MNavigate Search Project Run  Windov

ﬁ 1 |¢$Dehug ||mlmpera5PIatfﬂrm[mpd]
N BN Ry BF v
35 Debug EEWLﬁ Project Explorer = O C

= I3 &
g

w mp Imperas Platform (mpd) [Imperas - Connect to running simulator]
w mp ArmCortexMFreeRTOS
¥ 12 cpul [Cortex-M3 armm]
* 32 ID #1 [cpul] Cortex-M3 armm (Suspended : User Request)
= uartWrite() at bsp.c:30 0x1170

UG T S SR - 4

= prvWriteString() at main.c:189 Oxldee
= vUARTTask() at main.c:254 OxleSe
= Ox0

b 12 UARTO [Uartinterface)
b 12 sw [switchRegister]
+ 1% led ledRegister]

[ A o

- T . o o
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6 A Sample Debug Session Using GDB

6.1 Prerequisites

To follow this example you will need the following Imperas and OVP packages installed:
e OVPsim Imperas_ DEV
e eGui_Eclipse

The Imperas environment must be set up according to the directions in Imperas
Installation and Getting Started Guide.

The installation includes a number of demos of processors running simple applications.
These demos may be easily run in standalone debugging sessions by running with
additional debug options specified.

6.2 Starting the debug session
First we must change to the demo directory and start the demo in GDB mode. From a
Linux shell or a Windows MSys shell:

cp -r $IMPERAS_HOME/Demo/Processors/ARM .
cd ARM/Cortex/Cortex-Al15UP/single_core
-/Run_Dhrystone.sh --gdbegui

The shell from which the script was invoked will show the connection messages:

ﬁ Terminal | AT AN
File Edit Wiew Search Terminal Help

straus@lnxb477: /scratch/eGuis cd ARM/Cortex/Cortex-AlSUP/single core
straus@lnxG477: /scratch/eGui/ARM/ Cortex/Cortex-Al5UP/single_core$ ./Run_Dhrystone.sh --gdbegui
IMPERAS Instruction Set Simulator (ISS)

CpuManagertulti (64-Bit) v28210115.8 Open Virtual Platform simulater from www.IMPERAS.com.
Copyright (c) 2005-2021 Imperas Software Ltd. Contains Imperas Proprietary Information.
Licensed Software, All Rights Reserved.

Visit www.IMPERAS.com for multicore debug, verification and analysis solutions.

CpuManagerMulti started: Mon Jan 18 20:56:09 2021

Info (GDBT PORT) Host: Llnx6477.impinternal.com, Port: 36339
Info (DBC_ECL) Starting Eclipse with GDB
Info (EGUI) Running in verbese mode
Info (EGUI) Running in command line interface mode. Command = '-port 36339 -mode GDB -debugger /scrat
ch/ebui/Imperas.20210115/1ib/Linux64/gdb/arm-none-eabi-gdb -program /scratch/eGui/ARM/Cortex/Cortex-A
15UP/single_core/../../../Applications/dnhrystone/dhrystone. ARM_CORTEX_A-03-g.elf’
Info (EGUI) egui port file name = '/home/straus/.equi.port’
Info (EGUI) Running:
'/scratch/eGui/Imperas. 20210115/ 1ib/Linuxbd/eGui. 202003/ equieclipse’
Info (GDBT_WAIT) Waiting for remote debugger to connect...
Info (OR_OF) Target 'iss/cpu@' has object file read from '../../../Applications/dhrystone/dhrystone.A
RM CORTEX_A-03-g.elf'
Info (OR_PH) Prougram Headers:

Info (OR PH) Type Offset VirtAddr PhysAddr FileSiz MemSiz Flags Align
Info (OR PD) PROC 0x0B010708 0x0PO10708 0xDO010708 0xOOOBDOLE OxDOBOBOAE R-- 4

Info (OR PD) LOAD 0x0B00B000 0x0EOOBO00 BxO0OLB000 OxDOBOBY14 OxBOOO8714 R-E 8600
Info (OR_PD) LOAD 0x0E010714 0x00018714 0x00018714 Ox000008dc OxBO1O34ec RW- 2000

Info (EGUI) egui port number = 42443 i
Info (GDBT COMNNECTED) Client connected ||
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Eclipse will prompt you for a workspace. Since we are just running a standalone
debugging session we can create a new workspace in the current directory:

-

| I 2] Imperas eGui Launcher LM_“
Select a directory as workspace

Imperas eGui uses the workspace directory to store ils preferences and development artifacts.

Workspace: | eGuiWworkspace - || Browse...

Ijl Use this as the default and do not ask again

b Recent Workspaces

coo | D

Once started Eclipse will be in the debug perspective stopped at main in the Dhrystone
application waiting for debug commands:

gl eGuiWorks pace - Source not found. - Imperas eGui | e lEl 83
File Edit Navigate Search Project Run  Window Help
HﬁsDenug ||\mperasP\alfurmcgﬂh] |on:|--- | Hi= i a
T R R T ) SR S R, e R - - o~ a =B
%5 Debug 3 {5 ProjectEx T O ||[E]_stan()atox918 52 | = ) ||k=vii|%B &E | = =
= i I B No source available for ™ _start() at 0x8918" _1: o 55:3 g
B |View Disassembly. |
« [£]Imperas Platform (gdb) [C/C++ Remiote
v"L{g}dhrygmneARM_CORTE,‘(__A,OS«Q_ Configure when this editor is shown |Preferences...
v o Thread #1 1 (issicpu0) (Suspen
= _start() at 0xB918
i fscratch/eGuifimperas. 20210115 /lib
[ Debugger Console I3 B~ = 8 ||Bcon X iiRegi (2l Prob DExe O mMem T O
Imperas Platform (gdb) [C/C++ Remote Application] /scratchieGuillmg [
Find the GOB manual and other documentation resources onlin
<http://wew.gnu.org/sof tware/gdb/documentation/>. No consoles (o display at this ime. — =
For help, type “help”. =
Type "apropos word” te search for commands related to “word
BxBOBBR9LE in start ()
a— ] (
Imperas
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Now we can debug the program normally using the standard Eclipse features as described
in the following section.

6.3 Example GDB Debug Session for Dhrystone Benchmark
application

1. Inthe Debugger Console view (bottom middle) enter the gdb command break
main and continue to advance to the entry of function main().

2. Scroll down in the source code window to the line containing the call to
'Proc_5();' and set a breakpoint on that line by double clicking beside it:

[t] start() atOx8918 1 dhrystone.c &3 = 0
.
95 Number OFf Runs = {argc == 2) ? atoifargv[1]) : NUM RUNS;

printf {(“Execution starts, %d runs through Dhrystonesn®, Mumber O

a1 for (Run Index = 1; Run Index <= Mumber OFf Runs; ++Run Index)

O Ch Cn Ch Cn Ch OB ER O LA LD LT L L Lm L

B2 {
} Ireport(l);
B5 Ireport{Run Index);
B Proc 5i);
a7 Ireport(2); i
Be Proc 4i);
09 Ireport(3): =
616 /* Ch 1 Glob A', Ch 2 Glob B*, Bool Glob true */
611 Int 1 Loc = 2;
612 Int 2 Loc = 3;
613 strepy (S5tr 2 Loc, “DHRYSTONE PROGRAM, 2°HD STRING®);
614 Enum Loc = Ident 2:
615 Ireport(Bx31);
[ Yramamb i liamnd camed TaseiCre T | amha

Once set the breakpoint appears in the Breakpoints window:
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rstone/dhrystone.c - Imperas eGui

=" HEaEE - S0 1 A0 DA AT &
U E
= 0O || =variab ‘."n Break Eﬂ.ﬁfExpre B\ Modul I Progra
XRERBAR BBESG
[# & [function: main]
ar 0

% .- dhrystone.c [line: 606]

3. Continue the simulation by selecting either of the green 'Resume (F8)' (one in the
main toolbar and one in the Debug View icons)

iﬁﬁl eGuiWorksp

File Edit Source Refactor Navigale Search

! % 45 Debug (@
‘“‘| B M3 . k| F
5 Debug | {5 Project Explorer = =

ERCHLEIES:

g

v [c]Imperas Platform {gdb) [C/C++ Remote Applicatic
v 12 dhrystone ARM_CORTEX_A-03-g.elf
w ¥ Thread #1 1 (issfcpu0) (Suspended : Brea |

— main{) at dhrystone.c:547 028030
;..-ﬁ IseratchieGuillmperas.202101150ib/Linux64/t

4. After the simulation hits the breakpoint, step the application forward by selecting
either of the 'Step Into' icons:
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.Im;nl eGuiWorkspace - (scratch/eGui/lmperas. 20210115, DEV/Demo/Process ors/ARM/Ap plication

File Edit Source Refactor MNavigale Search Project Run  Window Help

\i“i“l‘ | #5 Debug v | | [] Imperas Platform (gdb) v | on: ‘

> E N@@-lﬁzﬂ&v|i¢%,,:y e e SR N
%5 Debug 3 ‘E‘_—, Project Explorer 8 || [&]_starl]) at 0x8918 |If| dhrystone.c £3 ‘
B9S } /* Proc_4 */
HUP._.._.EN(%)F&IP" BOG
B97
g BOE  vaoid
B9 Proc_5()
v [E]imperas Platiorm (gdb) [C/C++ Remote Applicatic| oo ¢~ /7 wathout parameters o/
w (1% dhrystone ARM_CORTEX_A-03-g.elf 962 /* executed once */
) 963 Ireport (Bx200568) ;
w o Thread #1 1 (iss/cpu0) (Suspended : User 904
roc_5() at dhrystone.c:905 0x8200 » 905 Ch_1 Glob = "A";
= Prac_5() at dhrystone.c:905 0x8200 955 RN E T T
= main() at dhrystone.c:606 0x8200 987 } /% Proc_5 *f
. S 968
.EfscratchfeGqumperas.EDQlOllEﬂlhfL|nux64J'g D89 /* @(#)dhry 2.c 1.2 92/85/28 14:44:54, AMD */
a1/ /¥

5. Select the register view; maximize the Registers window by double clicking on
the Registers tab; expand the 'General Registers' drop down list; select registers r0
through r12; Right click on the selected registers and set the format to
hexadecimal

iﬁ@ = 20210115 v
File Edit Source Refactor MNavigate Search Project Run  Window Help

|3t$ Debug v|||'c_=| Imperas Platform (gdb) v |on:|--- v | =

N P BN REY|(BE v Gy~ A

5 | B console | i1} Registers E@WE Problems (3 Executables [ Memory
1
% v fice

neral Registe General Purpose and FPU Register Group
ro

0 0x1b77c rHr-r]

Select Al Clrl+A

= Copy Registers Ctrl+C

Number Format

Eind... cul+F |(O) Decimal
Add Register Group O octal
Restore Default Register Groups O Binary
I \watch Default
Name : r@ g - O
Hex:8x1b77c Restore To Preference
Decimal:112508

Octal:8333574
Binary:11611611161111166
Default:1125688
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6. Minimize the Registers window by double clicking on the Registers tab; step the
application forward using the 'Step Into' button a few times. This will show you

the colored highlighting of the registers that change

= main() at dhrystone.c:619 0x82ac
il JscratchleGuillmperas.20210115/ib/Lint

469
470
471
472

€ )

#define UNALIGNED(X, Y) \
({{Long)X & (sizeof (long) -

3 Debugger Console 12 B~ = 0

i eGuiWorkspace - /scratch, 20210115 rocessors/ARM/App c- Imperas aGui
File Edit Source Refactor Navigate Search Project Run  Window Help
|v§$Debug |||'E||mperasplarfcrm (gdb) |on:|--- | - A
N S SR T BN R | S LY v v v | #
45 Debug 32 75 ProjectExplorer = B | [E] _stan() at0x8918 [ dhrystone.c &3 = 0O | ®=varia 9% Brea 2 & Expr
- 455  #endif
= I3 m M B D 456 X R ETHx
457 #ifndef stromp — PR
g 458 int strcmp (const char *sl, const char *s2) [#.# [function: main]
459 .
—r— 2 f __ dhrystone.c [line: 606]
460 while (*s1 && *s2 &b *s1 == *s2)
hd Elmperas Platform (gdb) [C/C++ Remote App 461 sle+; {
v ¥ dhrystone ARM_CORTEX_A-03-g elf 462 S2++;
] 463}
v of? Thread #1 1 (isslcpu0) (Suspended :| |3 454 return (*({unsigned char *) sl1) - (*(unsigned char *) s2j; =
" ” ) 824 465 }
= tremp() at dhrystone c:464 0x82 P
= Func_2() at dhrystone.c:1,104 Oxi 467
468 #define DETECTNULL(X) ((iX) - 8x81818161) & ~(X) & OxBOBOBS!

No details o display for the current s

133 | ({long)Y & (sizeof (Lol

3 console | 51 Register 22 |[2] Problem @ Exi

Imperas Platform (gdb) [C/C++ Remote Application] /scratch/eGu

[
Continuing.

Breakpoint 1, main (argc=B, argv=0x8) at dhrystone.c:54
547

Breakpoint 2, main (argc=<optimized out=, argv=<optimiz
strepy (Str 2 Loc, "DHRYSTOME PROGRAM, 2'ND

Proc 5 () at dhrystone.c:985

905 ch 1 Glob = "A°;

Proc_4 () at dhrystone.c:B894

894 ch 2 Glob = 'B*;

Proc_4 () at dhrystone.c:B894

804 Ch 2 Glob = 'BY;

Func_2 (Str_2 Par Ref=0x1b77c <Int Glob= **, Str_1 Par |

619 Bool _Glob = ! Func_2 (5tr_1 Lec, Str_2 Loc)

stremp (s2=Bx1b77c <Int_Glob= **, sl=Gx1llbaBf *\280\226

AR

¥ o General Registe Gt
iiiro 0x11babb (Hex)
il 0x11basdh (Hex)
iz 0x32 (Hex)
i3 0x31 (Hex)
it 0x0 (Hex)
s 0x52 (Hex)
Name : &
Hex : Bx8
Decimal: @
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7. Open the Variables view; showing the current local variables. Note some
variables are shown as '<optimized out>". This is because we are debugging an
executable with compiler optimizations enabled. Compiling with optimizations
turned off, e.g. with the gcc option -O0, will allow all the variable values to be
visible.

‘kspace - [scratch/eGuilmperas. 20210115, DEV/Demo/Processors/ARM/Applications /dhrystone/dhrystone.c - Imperas eGui

ct  Run  Window Help

atform (gdb) ‘on:‘--- \:ﬁv I A < AN IS AN S SR
- - - -
i & o
i) _stari() at 0x8918 [ dhrystone.c &3 = O (%)= Variables IEE] 9 Breakpoints £%° Expressions =
622 while (Int_1 Loc < Int_2 Loc) /= loop body executed onc
623 {
624 Int_3 Loc =5 * Int_1 Loc - Int_2 Loc;
625 /* Int_3 loc = 7 ¥/
626 Proc_7 (Int_1 Loc, Int_2 Loc, &Int_3 Lec); - -
627 /* Int_ 3 Loc =7 */ <optimized out=
628 Int_1 loc += 1; wh imi
629 } /7 while */ char <oplimized out=
630 Ireport(5); =lnt_1_Loc One_Fifty 3
631 /* Int 1 loc = 3, Int 2 Loc = 3, Int 3 Loc = 7 %/ = )
632 #if DBG Gd=Int_2_Loc One_Fifty 3
633 printf{“a) Int 1 Loc: %xwn®", Int 1 Loc); ®=int 3 Loc One Fi 7
634 printf{“a) Int_2 Loc: %x\n", Int_2 Loc); - Fify
635 printf(“a) Int 3 Loc: %x\n\n*, Int 3 Lec); Lz b loclen char contimizas oty
636 #endif Name : argc o
637 Proc B (Arr_1 Glob, Arr 2 Glob, Int 1 Loc, Int 3 Loc); Details:<optimized out=
638 /* Int Glob == 5 */ Default:<optimized out>
G309  #if DRG | Decimal :<ootimized out>
64n  C ] [

8. Select 'Instruction Stepping Mode' using the button.

IGiif eGuiWorl

Flle Edit Source Refactor Navigate Search Projec

% "ﬁ‘ (] |'—'['I§‘«L"EIJLIL| ‘-'||E|I|‘.'|Jt-|u:|’lu
x BN k- (DS

15 Debug 22 | 5 Project Explorer - = 3
= LI M| DR g

g

« [c]Imperas Platform (gdb) [C/C++ Remate Application]
+ 12 dhrystone ARM_CORTEX_A-O3-g.elf
w o Thread #1 1 (isslcpu0) (Suspended : Step)

— main() at dhrystone.c:637 0xB828
ol IscratchieGuilimperas. 2021011 5/ib/LinuxG4igdbiarn
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9. Step the application forward using the 'Step Into' button. This will open the
disassembly view and highlight the instructions as they are stepped.

eGuiWorkspace - fscratc 20210115 ystone.c - Imperas eGui
Refaclor  Navigale Search  Projeet  Run  Window  Help
& Debug ||E|Imperasplarmrmtgdu] ‘an:|--- | - | = v Q -
N’@fa Rk v 5 = - Lo dawal i
sct Explorer = [ [C] _start)) at 0x8918 O dhrystone.c 32 = 0O .t*J= Varia ®p Brea 6 Expr B Modu |25 Disas 22 \
P& 3= R ?;:_%T::Ii:‘sgr:ti\n_zl;c?a}n?_%:;gtni; Int_Loc + 1; ++1 |Emer|‘3°a”°n here = ‘ € | i} _\ K -

{guh) [C/C++ Remote Applica

W_CORTEX_A-03-g.elf

1 (issicpud) (Suspended : Ste
atdhrystone.c:637 0x8300
mperas.20210115/ib/Linux64

38}

Arr_2 Par_Ref[Int_Loc][Int_Index] = Int Loc;

Arr_2 Par_Ref[Int_Loc][Int Loc - 1] += 1,

Arr_2 Par Ref[Int_Loc + 28][Int_Loc] = Arr_1 Par Ref[Ir

Int Glob = 5;

#if DBG

printf(*Y) Int 1 Par_Val: %x\n",
printf(*Y) Int 2 Par Val: sx\n®,

#ondif

/* Proc B */

Enumeration

Int 1 Par ¥al);
Int 2 Par Val);

BO00BZTE:  ldr 12, [sp, #4] 3
B85 REG Rec_Pointer Next| Record = Ptr_Val Par-=Ptr_Comp;
Beoes2fc: mov r5, ré
1e31 Int Glob = 5;
00008300: | str rll, [ri2]
1:28 TTOctassIgni~Pur_val_Par-=Ptr Comp, *Ptr Glob);

- BEGOBIB:  mov ri2, r@
BEO08368: stmia r12!, {r@, rl, r2, r3}
BE06836¢C: 1dm r4!, {r@, rl, r2, r3}

| 00608316 stmia ri2t, {r8, rl, r2, r3}
0000A314:  Lldm r4, {rd, rl, r2, ri}

‘ 00008318: stm ri2, {re, rl, r2, r3}
816 Next Record-=Ptr Comp = Ptr Val Par-=Ptr Coap;
0B00B31c:  ldr r3, [ir]
B13 7 L U e e

_ AAAARI7A: ¢

10. In the 'Memory' window, select 'Add Memory Monitor' (The plus symbol) and
enter $sp+32 to select the value of the stack memory to display in the memory

window:
k!
INE PP
M= Monitor Memory

1 Lo ) .
Lol Enter address or expression (o monitor:
_Loc| | EER v]
)

@

LM _Z LoD = "B°;

r5, #66 ; 0x42

r3, [sp, #16]
[¥] r5, [sp, #16]
trepy (Str 2 Loc, “DHRYSTONE PROGRAM, 2°ND STRING®
ia rl20, {r@, rl, r2, r3}

rd, {ré, rl, r2, ri}
h 2 Glob = “B°;
[¥] r5, [r8]
[¥] rd, [sp, #75] s Bxdb

r5, [spl
ia ri2!, {ré, rl, r2}

r4, r5

]

—

§ E - ]

e

B console 1 Registers [%] Problems (3 Executabl [ 0 memary 22 || T

Hication] fscratchleGuilln
ation resources onl
entation/=.

ands related to "wo

[ ]

Maonitor

oP

=

11. Move the application forward using the 'Step Into’ button. Memory locations that
are modified will be highlighted.
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rystone/dhrystone.c - Imperas eGui

- - L ol B O O (Sl

B | t0-Vari 9 Brea & Expr i Mod =¥ Disa 22 Epprog | & O

| Enter location here

BBGBE216: str r5, [sp]
894 Ch_2 Glob = "B’;
“ BEBOB214: mow r5, #66 ; Gxd42
BEBBB21A: str r5, [sp, #16]
BEBBE21c: Ldrh r5, [sp, #16]
613 strepy (5tr 2 Loc, “DHRYSTOME PROGRAM, 2'ND STRING®
= poppE228: gtmia rl2!, {rd, rl, r2, ri}
| OOOBB224: Ldm rd, {rd, rl, r2, r3)

894 Ch 2 Glob = 'B';
BOBBB228:  strb  r5, [r8]
BOABB22c:  ldrb  r4, [sp, #75] ; Ox4db
- BOABE230:  ldr r5, [sp]

BOOBE234 stmia rl2!, {r8, rl, r2}
BeBoB238: cmp rd, r§
- BOBBR23c: mch ot B I T |
!-—4-! ||  naoaRsan- * . - ]:_ﬂ

& consale 1 Registers [2 Problems (3 Executabl ‘ 0 Memory 22 L T m

=1 Sh gy = &
_"113””':” = 8 % $sp+32 : 0x11BABO <Hex> £ ™ b New Renderings...|

il
BB11BARD 7BB70100 44485258 53544F4E

BO11BASG 45205852 4F475241| 40202031 275354208
BE11BAAER 53545249 | 4E470000 | 4 44485259 4 S3544F4E
BE11BABE 4 45205052 | 4 4F475241| OOO0BG00 OoO00GOO8
BOl1BACE OOBODOGO | OODODOGE | OOoOOOOBO  OBOOBOBE
B811BADG oOoBOOOO0 | GbDOOOOE| OOOOGBG0 OoOO00000
BOE11BAEER OORGOOGO | OOOOOOOO| OOO0GOOO @ OOO00000
BOoliBAFE  OOGG0G00  OO00000008 0 CHBAlIBG  OOGOG008
Be11BBGE 02000000 8 280000008 44485259 S53544F4E
BO11BB1G 45205852 4F475241) 40202053 4F4D045208
AAT1RR2A 53545249  AFATAA00 _ GOAAGOAA  BOBERGER

. Imperas

12. Remove all breakpoints by selecting the double gray X icon in the Breakpoints
view and selecting Remove to confirm:
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orsfARMApplications/dhrystone/dhrystone.c - Imperas eGui T ) i (R

s ratilc N A A We N

- | r2 o et

]6;'2"& B\ Mo 22 Dis W Pro = =

Bg Bre B3

7 dhrystone.c 22 = = ()= "Var

y=="A", Ch 2 Glob = "B', Boo

% ./~ [fjunction: main]
[+ @ dhrystone.c [line: 606]

Loc, “DHRYSTONE PROGRAM, 2°'ND

mt_2;

jned long)Str 1 Loc); |-|

jned 1q, k)
| T Remove All Breakpoints M

Func_ 3 —

B Remove all breakpoinis?

oc < 1

5 %:Ii

|| Do notask me again. —]

L o | I |2
§

= Hen
i = i - = = CIE A P i B |
ther decumentation resourc JESRT L] =

are/adb/documentation/=. Moni e s el (eni2 - v11BAGA «H ©7 % dh Mo Bandadase 10

13. To finish the simulation you may either:
a. Use either of the 'Resume’ icons (the green play arrows) to continue to
next breakpoint or the end of simulation.
b. Use either of the "Terminate' icons (the red square icon) to terminate the
simulation without continuing
After either of these the debug perspective can be cleaned with the ‘Remove All
terminated Launches' button (the two gray X's in the debug view)
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liiﬁ' eGuiWorkspace - /scratch/eGuijimperas. 2
File Edit Source Refaclor Navigale Search Project Run Wi

v | | [c] Imperas Platform (gdb)

« [c]imperas Platform (gdh) [C/C++ Remote Application] »
v Fdhrystone ARM_CORTEX_A-O3-g elf
o Thread #1 1 (iss/epu0) (Suspended : Breakpoint)

main() at dhrystone. c:758 OxB754
.E Iseratch/eGui/imperas.20210115/ib/LinuxEd/gdb/arm-none-eabi-gd

HHHE
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