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1. Introduction

This document describes the System Generator, System Canvas, Model Debugger, and Model Shell
tools for creating and debugging Fast Models.

1.1 Conventions
The following subsections describe conventions used in Arm documents.

Glossary

The Arm® Glossary is a list of terms used in Arm documentation, together with definitions for
those terms. The Arm Glossary does not contain terms that are industry standard unless the Arm
meaning differs from the generally accepted meaning.

See the Arm Glossary for more information: developer.arm.com/glossary.

Convention Use

italic Citations.

bold Terms in descriptive lists, where appropriate.

monospace Text that you can enter at the keyboard, such as commands, file and program names, and source code.

monospace underline A permitted abbreviation for a command or option. You can enter the underlined text instead of the full
command or option name.

<and> Encloses replaceable terms for assembler syntax where they appear in code or code fragments.
For example:

MRC pl5, 0, <Rd>, <CRn>, <CRm>, <Opcode 2>

SMALL CAPITALS Terms that have specific technical meanings as defined in the Arm® Glossary. For example,
IMPLEMENTATION DEFINED, IMPLEMENTATION SPECIFIC, UNKNOWN, and UNPREDICTABLE.

We recommend the following. If you do not follow these recommendations your
system might not work.

A Your system requires the following. If you do not follow these requirements your

system will not work.
Warning

Copyright © 2024 Arm Limited (or its affiliates). All rights reserved.
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You are at risk of causing permanent damage to your system or your equipment, or
of harming yourself.

Danger

This is important information and needs your attention.

A useful tip that might make it easier, better or faster to perform a task.

; A reminder of something important that relates to the information you are reading.

Remember

1.2 Other information

See the Arm® website for other relevant information.

e« Arm® Developer.
e Arm® Documentation.
e Technical Support.

e Arm® Glossary.

1.3 Useful resources

This document contains information that is specific to this product. See the following resources for
other useful information.

Access to Arm documents depends on their confidentiality:

o Non-Confidential documents are available at developer.arm.com/documentation. Each
document link in the following tables goes to the online version of the document.

o Confidential documents are available to licensees only through the product package.
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Arm® product resources Document ID Confidentiality

Component Architecture Debug Interface User Guide 100963 Non-Confidential
Fast Models Reference Guide 100964 Non-Confidential
Fast Models User Guide 100965 Non-Confidential
User-based Licensing User Guide 102516 Non-Confidential

o Arm tests its PDFs only in Adobe Acrobat and Acrobat Reader. Arm cannot
* guarantee the quality of its documents when used with any other PDF reader.

Hote Adobe PDF reader products can be downloaded at http:/www.adobe.com.

Copyright © 2024 Arm Limited (or its affiliates). All rights reserved.
Non-Confidential
Page 10 of 163


https://developer.arm.com/documentation/100963/latest
https://developer.arm.com/documentation/100964/1125
https://developer.arm.com/documentation/100965/1125
https://developer.arm.com/documentation/102516/latest
http://www.adobe.com

Fast Models Tools User Guide Document ID: 109415 1125 00 en
Version 11.25
Fast Models tools

2. Fast Models tools

Fast Models tools enable you to create custom system models from the Fast Models portfolio of
component models, and debug them.

System Generator or simgen

A backend tool that handles system model generation. System Generator can either be
invoked from the System Canvas GUI, or by using the simgen command-line utility. System
models that are created using System Generator can be used with other Arm® development
tools, for example Arm® Development Studio or Model Debugger, or can be exported to
SystemC for integration with proprietary models.

System Canvas or sgcanvas

A GUI design tool for developing new model components written in LISA+ and for creating
and building system models. To launch System Canvas from the command line, type
sgcanvas. [he GUI displays the model as either LISA+ source code, or graphically, in a block
diagram editor.

Model Debugger

A symbolic debugger with a GUI that communicates with models using the Component
Architecture Debug Interface (CADI). It enables you to launch a model or connect to a
running model, and debug it.

Model Shell

A command-line tool for launching simulations that are implemented as CADI libraries. It can
also run a CADI debug server to enable CADI-enabled debuggers to connect to the model.

Arm deprecates Model Shell. Instead, we recommend you use Integrated
SIMulators (ISIMs), which are standalone executables that do not require
Model Shell.

2.1 Fast Models design flow

This section describes the process of designing a Fast Models system.

Create or license standard component models.
Use System Canvas to connect components and set parameters in the LISA+ source code.

Generate a new system model using System Generator either from the command line, using
SimGen, Or using the System Canvas GUI.

4. Use the new model as input to a more complex system or distribute it as a standalone
simulation environment.

Copyright © 2024 Arm Limited (or its affiliates). All rights reserved.
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Figure 2-1: Fast Models design flow
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The inputs to System Generator are:

C++ library objects

Typically these are models of processors or standard peripherals.

LISA+ source code

Model Shell
Load (deprecated)
Generate | CADI library
(.so or .dll) Load
CADI or Iris-
enabled
Generate |SystemCISIM| RPC debugger
(executable)
Generate EVS library Link SystemC
and (.so or .dll) system
export

The source code files define custom peripheral components. They can be existing files in
the Fast Models portfolio or new LISA+ files that were created in System Canvas. The LISA
+ descriptions can be located in any directory. One LISA+ file can contain one or more
component descriptions.

Project file

System Generator requires a .sgproj project file to configure the build.

After the required components have been added and connected, System Generator uses gcc or the

Visual Studio C++ compiler to produce the output object as one of the following:

e One or more CADI libraries, which you can load into Model Shell or Model Debugger.

e An ISIM executable, for instance an FVP. You could run this standalone, or you could connect
a CADI-enabled debugger to it, such as Model Debugger or an Iris-enabled debugger such as

Arm® Development Studio Debugger.

e An EVS, which can be used as a building block for a SystemC system. It is generated using the

Fast Models SystemC Export feature.

Copyright © 2024 Arm Limited (or its affiliates). All rights reserved.
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To build ISIM executables or EVSs, you must have installed a SystemC environment,
and set the sysTeMc_HOME environment variable.

Related information
SimGen project (sgproj) file format on page 23

2.2 Project files

A single project file (. sgpro7) describes to System Generator (SimGen) the build configuration to
use for each host platform and the files that are required to build the model.

The build configuration includes:

e The compiler version to use.

e Whether to build release or debug binaries.

e Linker and compiler flags.

e SimGen flags.

o Build target, for example EVS library or ISIM.

It also specifies the location of the LISA source files for the project.

There is no requirement to provide a makefile and a set of configuration files for each new project.
Each project file references all files that System Canvas or SimGen needs to build and run a
simulation, including LISA, C, and C++ sources, libraries, files to deploy to the simulation directory,
and nested repository files.

Repository files (. sgrepo) have the same format as project files.

You can add single files or a complete repository, such as the Fast Models Portfolio, to the project
file.

Copyright © 2024 Arm Limited (or its affiliates). All rights reserved.
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Figure 2-2: Example organization of project directories and files on Microsoft Windows

D:

—Work_directory
I—My_Projects

7My_system.sgpr01

/ —My_system.lisa

—My_system.sgcanvas
—My_custom_component.lisa
—My_custom_component.sgcanvas
—Winé4-Debug-VC2019

— \Program Files\ARM\FastModelsPortfolio_x.y
etc

L sglib.sgrepo

—LISA

ctmodel.sgrepo
components.sgrepo

PLO11 Uart.lisa 3
SMSC_91C111.lisa

—lib
L Win64_VC2019

I—Debug
I—components.lib

The My pProjects directory contains the My system.sgproj project file:
1. My system.sgproj points to the standard Fast Models Portfolio repository file sglib.sgrepo.

2. The sglib.sgrepo repository file contains a list of repository locations such as
components.sgrepo.

3. components.sgrepo lists the locations of the LISA files for the components and the location and
type of libraries that are available for the components.

4. The project file lists Mmy_system.1isa as the top-level LISA file for the system. The top-level LISA
file lists the components in the system and shows how they interconnect.

5. This project uses a custom component in addition to the standard Fast Models Portfolio
components. Custom components can exist anywhere in the directory structure. In this case,

Copyright © 2024 Arm Limited (or its affiliates). All rights reserved.
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only the My system component uses the custom component, so the My custom component.lisa
file is in the same directory.

6. System Canvas generates the My system.sgcanvas and My custom component.sgcanvas files
to save changes made to the display settings in the Workspace window. The display settings
include:

e Component location and size.

o Label text, position and formatting.

e Text font and size.

¢ The moving of or hiding of ports.

e Grid spacing.

The build process does not use .sgcanvas files. System Canvas uses them for its Block Diagram
view.

7. My system.sgproj defines wine4-bebug-vc2019 as the build directory for the selected platform.
Other build options in the project file include:

e The host platform, for instance "wine4™.

e The compiler, for example "vc2019" and compiler options.
o Additional linker options.

e Additional options to be passed to simGen.

o The type of target to build, for example an ISIM executable or a SystemC component.

Related information
Project Settings dialog on page 83
SimGen project (sgproj) file format on page 23

2.3 Repository files

Repository files group together references to commonly used files, eliminating the need to specify
the path and library for each component in a project.

Repository files contain:

e Alist of components.

e The paths to the LISA sources for the components.

e Alist of library objects for the components.

e Optionally, lists of paths to other repository files. This enables a hierarchical structure.

System Canvas adds the default model repositories to a project when creating it. Changing these
repository settings does not affect existing projects. The project name.sgproj files contain the

paths to the repositories as hard code. To change the repositories for an existing project, open the
file and edit the paths.

Copyright © 2024 Arm Limited (or its affiliates). All rights reserved.
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Default repositories can also preset required configuration parameters for projects that rely on the
default model library. These parameters are:

¢ Additional Include Directories.
¢ Additional Compiler Settings.

¢ Additional Linker Settings.

2.4 File processing order
The processing order enables a custom implementation of a Fast Models component.

An example of a project file

/// project file
sgproject "MyProject.sgproj"

files

{
path = "./MyTopComponent.lisa";
path = "./MySubComponentl.lisa";
path = "./repository.sgrepo";
path = "./MySubComponent2.lisa";

An example of a repository file

/// subrepository file
sgproject "repository.sgrepo"

{

files

{
path = "../LISA/ASubComponentl.lisa";
path = "../LISA/ASubComponent2.lisa";

System Canvas processes the files in sequence, expanding sub-repositories as it encounters them:
1. ./MyTopComponent.lisa
2. ./MySubComponentl.lisa
3. ./repository.sgrepo
a. ../LISA/ASubComponentl.lisa
b. ../LISA/ASubComponent2.lisa

4. ./MySubComponent2.lisa

Changing the processing order allows customization. If MySubComponent1.1lisa and ../LISaA/
ASubComponentl.lisa both list a component with the same name, the application uses only the first
definition.

Copyright © 2024 Arm Limited (or its affiliates). All rights reserved.
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The File List view of System Canvas shows the order of components in the project file. Use the
application controls to re-order the files and repositories:

e The Up and Down context menu entries in the File List view of the Component window. The
commands have keyboard shortcuts of Alt+Arrow Up and Alt+Arrow Down.

You can also drag-and-drop files inside a repository or between repositories.

e The Up and Down buttons on the Default Model Repository tab in the Properties dialog, for
repositories in new projects.

2.5 Hierarchical systems

The terms system and component are both used to describe the output from System Canvas. The
main difference is whether the output is intended as a standalone system or is to be used within a
larger system.

The block diagram shows the advantage of using a hierarchical system with a complex model.

Figure 2-3: Block diagram of top-level VE model

cluster |l_ daughterboard |1_ motherboard |L
(ARMCortexAl5x1CT) (VEDaughterBoard) (VEMotherBoard)
L ce cpu_clk [P cB[o) [»
clk_in
_ L—1> clcd_pvbus cpu_irgs [ cled_pvbus [
irgs
clk_in mmb [ mmb_db1 masterclk [>
interrupts smb_cs > smb_cs interrupts [>
cpu_memegmapped_debug [
cpu_pmmrq[uw cpu_event[] e system_reset [>
arm cpu_pmuirg[1] E
cpu_pmuirg[2]
cpu_pmuirg[3]
pvbus_mo [ cpu_pvbus
ticks [ cluster0_ticks

’— acp_s virtio_m D—‘

The main component in the system is a VE motherboard component. To open this item, select
it and select Open Component from the Object menu. It is a complex object with many
subcomponents.

Copyright © 2024 Arm Limited (or its affiliates). All rights reserved.
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Figure 2-4: Contents of VE motherboard component

VEMotherBoard lisa™ ] X
=~
fracterc]>
Ik (MasterCloce, [1] TlockE0Hz (ClogkDividen) [2]
T ahk_out|[f————m e . elk_in lk_out L
rate ro
= -] i

virtiohlockdevica... |—

prbus ! virtio_m [ E virtio_m |:
inkr [; e
elock24MHz (CL.. [i
:I:ln clk_cut [3 & - local da.. |i
prbus l
+fs2 (VESI) i
prbus_s l inte |3

pl011_uartd (PLO... | i

clk_irref , intr [3
prbus serial_out [3

pl011_uartl (PLO... | i

clk_in_ref l intr [3
prbus serial_out [3

pl011_uare2 (PLO... [ |
T it ! it
prbus serial_out [3

*
4 3

% =] Source A 2o Block Diagem /

Hiding the complexity of the VE motherboard in a component simplifies the drawing and enables
the VE motherboard component to be shared between different FVP models.

For example, the clockpivider component located at the top-left of Figure 2-4: Contents of VE
motherboard component on page 18 has a connection to an external port called mastercik.

Figure 2-5: Self port detail

> masterdlk ]>

clk (MasterClock) | i clockS0Hz (ClockDivider) | i
L clk_outl clk_in clk_out

JLIL
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By double-clicking a component, in this case a clock divider, you can open it to see the LISA code,
and the resulting Block Diagram window displays the external ports for that subcomponent.

Figure 2-6: Clock divider component external ports

[Gicin ]> el oul>
e ]

The clock divider component contains only external ports, and it has no subcomponents. The
behavior for this component is determined by the LISA code.

A component communicates with components in the higher-level system through its self ports.
Self ports refer to ports in a system that are not part of a subcomponent, and are represented by a
hollow rectangle with triangles to indicate data flow, and a text label in the rectangle.

Self ports can be internal or external.

Internal ports

These ports communicate with subcomponents and are not visible if the component is used
in a higher-level system. Unlike hidden external ports, you cannot expose internal ports
outside the subcomponent. Right-click on a port and select Object Properties... to identify or
create internal ports. Set the port attributes to Internal for an internal self port.

External ports

These ports communicate with components in a higher-level system, and by default are
external.

If you use the Block Diagram editor to make a connection between an external port and a
subcomponent, the LISA code uses the keyword se1f to indicate the standalone port:

self.clk in master => clkdiv ref25.clk in;

Copyright © 2024 Arm Limited (or its affiliates). All rights reserved.
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3. System Generator

Platform models are built using a tool called System Generator, also called SimGen, and a Fast
Models .sgproj project file.

You can use SimGen in the following ways:

e By building the project in System Canvas, which invokes SimGen indirectly.

e By directly invoking simgen on the command line.

To use SimGen, you must have installed a supported version of GCC or Visual
Studio C++ compiler. On Windows, if SimGen cannot find devenv.exe for Visual
Studio, the build fails. You can specify the path to devenv.exe in the System Canvas
Preferences dialog or using the --devenv-path command-line option.

A SimGen command to build a Fast Models project might use the following options:

simgen --build --project-file <proj file>.sgproj --configuration <config name>

where config name is the build configuration, for example Linux64-Release-GCC-7.3, Win64-
Debug-VvC2019, Of Linux64 armv8l-Release-GCC-9.3.

A build configuration name beginning Linux64 armvsl indicates an Arm® AArché4
Linux host.

3.1 SimGen command-line options
This table documents all System Generator (SimGen) options.
The command for invoking SimGen is:

simgen <options> [<additional-file-list>]

where:

<options>
SimGen command-line options.

<additional-file-list>

Optional, space-separated list of .1isa and .sgrepo files appended to the SimGen command
line, in any order. additional-file-1ist enables you to build different variants of a platform
using a single, common .sgproj file. List the files that are common to all variants in the files
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section of the .sgproj file, and use additional-file-1ist to list the files that are specific to
the platform variant.

Table 3-1: SimGen command-line options

Option Short Description
form

--allow- - Allow the use of components marked as deprecated in the LISA+ component properties section.

deprecated

-—allow- - Suppress warning about pre-release model quality. If not specified, SimGen outputs a warning when it builds a

prerelease model containing one or more pre-release modelquality components. Pre-release means the quality level
is either preliminary support or alpha support. For more information about quality levels, see Quality level
definitions in the Fast Models Reference Guide.

--bridge- - Set auto-bridging JSON configuration file FILENAME. For more information, see Auto-bridging in the Fast

conf-file Models User Guide.

<FILENAME>

--build -b Build the targets.

--build- - Set build directory DIR.

directory

<DIR>

--clean -C Clean the targets.

--config - Set SimGen configuration file FTLENAME. By default, simgen. conf.

<FILENAME>

- - The name of the build configuration, for example Linux64-Release-GCC-9. 3.

configuration

<NAME>

--cpp-flags- |- Ignore all parameters between this and --cpp-flags-end, except -D and - 1.

start

--cpp-flags- |- See --cpp-flags-start.

end

--cxx-flags- |- lgnore all parameters between this and —--cxx-flags-end, except -D.

start

--cxx-flags- |- See --cxx-flags-start.

end

--debug -d Enable debug mode.

-—define -D Define preprocessor SYMBOL. You can also use SYMBOL=DEF.

<SYMBOL>

--devenv-path
<ARG>

Windows only. Path to Visual Studio development environment, devenv.

--disable-
warning <NUM>

Disable warning number NUM.

This overrides the -—warning-level option.

——dumb-term

The terminal in which SimGen is running is dumb, so instead of fancy progress indicators, use simpler ones.

—--enable-
warning <NUM>

Enable warning number NUM.

This option overrides the --warning-1level option.

-—-gcc-path
<PATH>

Linux only. Full path of the GCC C++ compiler to build the model. Ensure the compiler version matches the
GCC version in the model configuration. By default, SimGen uses the g++ in the search path.

--gen-sysgen-—
1lib

Generate system library.
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Option Short Description

form

--help -h Print help message with a list of command-line options then exit.

--ignore- - Windows only. Do not stop on a compiler version mismatch. Try to build anyway.

compiler-

version

-—include -1 Add include path INC PATH.

<INC PATH>

--indir tpl - Set directory DIR where SimGen finds its template data files.

<DIR>

--link- - Whether the final executable will be linked against debug or release libraries. LTBS can be either debug or

against release. This option performs some consistency checks.

<LIBS>

--MSVC- - Set the type of debug information for MSVC projects. ARG can be one of:

debuginfo- « none: No debug information.

type <ARG>
e /7i:Program database.

e /zd: Line numbers only.

--no-deploy - Prevent SimGen from copying deployed files from their original location to the location of the model. For
example, when this option is used, SimGen does not copy armctmodel.dll or libarmctmodel.so from
the model library to the location of the generated model.

This option is for advanced users who are building models in a batch system, or as part of another tool where
you are responsible for making sure all the required libraries are present.

--no-lineinfo|-c Do not generate line number redirection in generated source and header files.

--num-build-
cpus <NUM>

The number of host CPUs to use for the build.

—-num-comps-—
file <NUM>

The number of components SimGen places into each C++ file. The default is one, which means SimGen places
each component in a separate C++ file, along with generic code.

A higher value reduces the total amount of generic code, which can reduce the compilation time when building
a whole project. A lower value can reduce the compilation time if only some components have changed and
need recompilation.

--outdir arch
<DIR>

Set output directory DIR for file with variable filenames.

outdir fixed
<DIR>

Set output directory DIR for file with constant filenames.

--override- -P Override a configuration parameter defined in the . sgproj file.
config-
parameter To override multiple parameters, specify this option multiple times.
<PARAM>=<VALUE>
This option also supports appending a string to a parameter value defined in the . sgpro7 file, by using the
syntax <PARAM>+=<STRING>. For example:
-P ADDITIONAL COMPILER SETTINGS+="-Wnew-warning"
--print- - Print the configuration parameters to file .ConfigurationParameters.txt.
config
-—print- -E Print preprocessor output, then exit.
preprocessor-
output
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Option Short Description
form

--print- - Print flat resource mapping when generating a simulator.
resource-
mapping
--project- -p Set SimGen project file FILENAME.
file
<FILENAME>
--replace- - Replace one or more strings in one or more files, then exit. Ignore binary files. Usage:
strings

simgen --replace-strings FROM1 TOl [FROM2 TO2 ..] -- FILEl [FILEZ2 ..]
--replace- - Replace one or more strings in one or more files, then exit. Do not ignore binary files. Usage:
strings-bin

simgen --replace-strings-bin FROM1 TO1l [FROM2 TO2 ..] -- FILEl [FILE2 ..]
-—top- - Set the top-level component.
component
<COMP>
-—user-MSvVC- |- Set additional libraries for MSVC projects. The list is terminated by ——user-MSvVC-1ibs-end.
libs-start
--user-MSVC- |- See --user-MSVC-libs-start.
libs-end
--user- - Add source files listed between this option and --user-sourcefiles-end to the executable.
sourcefiles-
start
—--user- - See --user-sourcefiles-start.
sourcefiles-
end
--verbose -v  |Set SimGen verbosity to either on, sparse (default), or of £.
<ARG>
--version -V Print the version and exit.
--warning- -w Set the warning level. Possible values are 0-3, where O means no warnings and 3 means all warnings. The

level <LEVEL>

default is 2, for all useful warnings.

--warnings-
as-errors

Treat LISA parsing and compiler warnings as errors.

3.2 SimGen project (sgproj) file format

A SimGen project file, or sgproj file for short, is used to configure a Fast Models build. The filename
has a .sgproj extension.

Specify the project file in one of the following ways:

e When using SimGen, use the --project-file option, or the short version -p.

e When using System Canvas, select File > Load Project .

Syntax
The sgproj file defines:
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e A build configuration for each supported build target.
e The default configuration to use for Linux or Windows.
e Alist of files that are used to build the platform.

In the following code block, items in angle brackets () are variables and ellipses (..) indicate elements
that can be repeated. The variables are described after the code block: <>

sgproject "<filename>.sgproj"

}

TOP LEVEL COMPONENT
ACTIVE CONFIG LINUX

"<top level component>";
"<active x86 64 linux config>";

ACTIVE CONFIG LINUX ARMV8L = "<active arm aarch64 linux config>";
ACTIVE CONFIG WINDOWS = "<active windows config>";

config "<config name>"

{

}

Eiles

{

<parameter ID>="<value>";

= "<file or directory>" [,

platform="<platform>", compiler="<compiler>",action="<action>"];

}

Parameters

filename

The sgproj filename.

top_level component

The top-level component in the system. Can be overridden using the SimGen option --top-

component.

active_x86_64_linux_config,active_arm_aarch64_1inux_config,and active_windows_config

The name of the active build configuration for each supported host platform, unless
overridden using the SimGen option --configuration.

config name

Build configuration name. The format is <host 0s>- [Debug|Release] -<compiler>. FOr
example Linux64-Release-GCC-9. 3.

parameter_ ID and value

Project parameter ID and value. These IDs also are exposed in the System Canvas Project
Settings dialog. For a list of parameter IDs and their default values, see 4.2.6.17.3 Project
parameter IDs on page 86. To print all parameter IDs and values for a project, use the
SimGen option —--print-config. Parameter values set in the sgproj file can be overridden
using the SimGen option --override-config.

file or_directory

LISA source file, component repository file, or a directory to add to the include or library
search path. Repository files have a . sgrepo filename extension. Directories have a trailing
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/ character. File and directory names can be either absolute or relative to the project file
location and paths can contain environment variables.

Any path statement can optionally include values for platform, compiler, and action. For

example:
path = "../lib/Linux64 GCC-9.3/my file.a", platform="Linux64",compiler="gcc-9.3",action="1ink|
deploy";
If any of platform, compiler, Or action iS omitted, its default value is used.
platform
Optional. Host platform for which this configuration is valid. The default is any platform.
Possible values are:
Linux64
Linux x86-64.
Linux64_armv8l
Arm® AArché4 Linux.
Win64
64-bit Microsoft Windows, linked against release runtime library.
Win64D
64-bit Microsoft Windows, linked against debug runtime library.
compiler
Optional. On Linux, to select any compiler, omit this option. The default of gcc is then used.
Possible values are:
VC2019
Microsoft Visual Studio 2019.
gcc
The first GCC version in the search path. To enable SimGen to automatically select the
libraries that match the current GCC compiler, use this value.
gcc-7.3
GCC 7.3
gcc-9.3
GCC 9.3
gcc-10.3
GCC 10.3.
action

Optional. The default action depends on the file type, see 4.2.6.9 File/Path Properties dialog
on page /1 for details. Multiple actions, separated by | can be used.
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If you apply a directory-specific action to a file, SimGen applies the action to the directory
containing the file. In the following example, SimGen treats MyFile.1lisa as LISA source and
adds the parent directory of myrile.lisa to the include and library search paths:

path = "MyFile.lisa", actions="lisa|incpath|libpath";

Possible values are:

lisa
Process the file as a LISA file. This action is not applicable to directories.

compile
Process the file as a C++ file. If acting on a directory, the compiler compiles all *.c,
* . cpp, and *.cxx files in the directory.

ignore
Exclude the file or directory from the build and deploy process.

link
Link the file with existing files. If acting on a directory on Microsoft Windows, System
Generator adds all *.1ib and *.ob7 files in the directory to the linker input. On Linux, it
adds all *.a and *.o files.

deploy
Produce a deployable file. The file is copied to the output directory of the active build
configuration. If acting on a directory, SimGen copies the entire directory and its
subdirectories to the destination. This action is the only action that acts recursively on
subdirectories.

incpath
Add the directory to the list of additional include directories for the compiler. This value
can also be set using the 1ncLUDE DIRS project parameter. This is the default action for
directories.

libpath
Add the directory to the list of directories that the linker searches for library files.

Example

This example project file builds an ISIM with configurations for Windows and Linux x86-64 and
Linux Arm® AArché4 hosts:

sgproject "exampleSystem.sgproj"

TOP_LEVEL COMPONENT = "exampleSystem";

ACTIVE CONFIG LINUX = "Linux64-Release-GCC-9.3";

ACTIVE CONFIG LINUX ARMVS8L = "Linux64 armv8l-Release-GCC-9.3";
ACTIVE CONFIG WINDOWS = "Win64-Release-VC2019";

config "Linux64-Debug-GCC-9.3"
{

ADDITIONAL COMPILER SETTINGS = "-march=core2 -ggdb3 -Wall -std=c++14 -Wno-deprecated -
Wno-unused-function";

ADDITIONAL LINKER SETTINGS = "-Wl, --no-undefined";

BUILD DIR = "./Linux64-Debug-GCC-9.3";

COMPILER = "gcc-9.3";

CONFIG DESCRIPTION = "Default x86 64 Linux configuration for GCC 9.3 with debug

information";
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CONFIG NAME = "Linux64-Debug-GCC-9.3";
ENABLE DEBUG SUPPORT = "1";

PLATFORM = "Linux64";

SIMGEN COMMAND LINE = "--num-comps-file 10";
TARGET SYSTEMC ISIM = "1";

config "Linux64-Release-GCC-9.3"

{

unused-function";

speed";

}

ADDITIONAL COMPILER SETTINGS = "-march=core2 -03 -Wall -std=c++14 -Wno-deprecated -Wno-
ADDITIONAL LINKER SETTINGS = "-Wl,--no-undefined";

BUILD DIR = "./Linux64-Release-GCC-9.3";

COMPILER = "gcc-9.3";

CONFIG DESCRIPTION = "Default x86 64 Linux configuration for GCC 9.3, optimized for
CONFIG NAME = "Linux64-Release-GCC-9.3";

PLATFORM = "Linux64";

PREPROCESSOR DEFINES = "NDEBUG";

SIMGEN COMMAND LINE = "--num-comps-file 50";

TARGET SYSTEMC ISIM = "1";

config "Linux64 armv81l-Debug-GCC-9.3"

{

ADDITIONAL COMPILER SETTINGS = "-march=armv8-a -ggdb3 -Wall -std=c++14 -Wno-deprecated -
Wno-unused-function";

ADDITIONAL LINKER SETTINGS = "-Wl,--no-undefined";

BUILD DIR = "./Linux64 armv8l-Debug-GCC-9.3";

COMPILER = "gcc-9.3";

CONFIG DESCRIPTION = "Default armv8l Linux configuration for GCC 9.3 with debug

information";

CONFIG NAME = "Linux64 armv8l-Debug-GCC-9.3";

ENABLE DEBUG SUPPORT = "1";

PLATFORM = "Linux64 armv8l";

SIMGEN COMMAND LINE = "--num-comps-file 10";

TARGET SYSTEMC ISIM = "1";

}

config "Linux64 armv8l-Release-GCC-9.3"

{

speed";

ADDITIONAL COMPILER SETTINGS = "-march=armv8-a -03 -fomit-frame-pointer -Wall -std=c++14
-Wno-deprecated -Wno-unused-function";

ADDITIONAL LINKER SETTINGS = "-Wl, --no-undefined";

BUILD DIR = "./Linux64 armv8l-Release-GCC-9.3";

COMPILER = "gcc-9.3";

CONFIG DESCRIPTION = "Default armv8l Linux configuration for GCC 9.3, optimized for

CONFIG NAME = "Linux64 armv8l-Release-GCC-9.3";

PLATFORM = "Linux64 armv8l";

PREPROCESSOR_DEFINE§ = "NDEBUG";

SIMGEN COMMAND LINE = "--num-comps-file 50";

TARGET SYSTEMC ISIM = "1";

}

config "Win64-Debug-VC2019"

{

ADDITIONAL COMPILER SETTINGS = "/Od /RTCsu /Zi";
ADDITIONAL LINKER SETTINGS = "/DEBUG";
BUILD DIR = "./Win64-Debug-VC2019";
COMPILER = "VC2019";
CONFIG DESCRIPTION = "Default x86 64 Windows configuration for Visual Studio 2019 with
debug information";
CONFIG NAME = "Win64-Debug-VC2019";
ENABLE DEBUG SUPPORT = "1";
PLATFORM = "Win64D";
SIMGEN COMMAND LINE = "--num-comps-file 10";
TARGET SYSTEMC ISIM = "1";

}

config "Win64-Release-VC2019"

{

ADDITIONAL COMPILER SETTINGS = "/02";
BUILD DIR = "./Win64-Release-VC2019";
COMPILER = "VC2019";
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Related information

2.2 Project files on page 13

2.3 Repository files on page 15

2.4 File processing order on page 16

3.1 SimGen command-line options on page 20
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4. System Canvas

System Canvas is a GUI design tool for visualizing, configuring, and connecting the components of
a platform model.

To launch System Canvas from the command line, type sgcanvas. It displays the platform as either
LISA+ source code, or graphically, in a block diagram editor. System Canvas also allows you to build
and launch platform models.

4.1 System Canvas tutorial

This tutorial describes how to perform some basic operations in System Canvas to build a
standalone system model that can run an application image.

It demonstrates how to:

e Create a System Canvas project.

e Add, connect, and modify components in the project. You can use the Block Diagram view in
System Canvas to do this. You do not need to edit LISA source code directly.

e Build the project.

e Debug an application on the model using Model Debugger.

4.1.1 Starting System Canvas

Start System Canvas from a Linux terminal or from the Microsoft Windows Start menu.

About this task
To start System Canvas:

e On Linux, enter sgcanvas in a terminal window. The command has these options:
Table 4-1: System Canvas command-line options

Short form Long form Description
-h --help Print help text and exit.
-v --version Print version and exit.

e On Microsoft Windows, launch the System Canvas application from the Start menu.

The application contains the following subwindows:
e A blank diagram window on the left-hand side of the application window.
e A component window at the right-hand side.

e An output window across the bottom.
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Figure 4-1: System Canvas at startup
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Related information
Preferences - Applications group on page 79
System Canvas GUI on page 47

4.1.2 Creating a new project

This section describes how to create a new project. The project will be used to create a new
system model.

Before you begin
Make sure you have write permission for the directory in which you will create the project.

Procedure

1. Select New Project from the File menu. Alternatively, click the New button on the toolbar.
The New Project dialog appears.
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Figure 4-2: New Project dialog
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2. Navigate to the directory to use for your project. Enter Myproject in the filename box and click

the Select button.
A dialog appears for you to enter the name and location of the LISA+ file that represents your

new system.

Copyright © 2024 Arm Limited (or its affiliates). All rights reserved.

Non-Confidential
Page 31 of 163



Fast Models Tools User Guide Document ID: 109415 1125 00 en
Version 11.25
System Canvas

Figure 4-3: Select Top Component LISA File dialog
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3. Enter MyTopComponent.lisa in the filename box and click the Select button.
The component name for the top component is, by default, set to the name of the LISA+ file.

The Workspace area contains a blank block diagram with scroll bars. The Component window,
to the right of the Workspace area, lists the components in the default repositories.

Results
These steps create a project file, MyProject.sgproj and a LISA+ source file, MyTopComponent . lisa.
The project file contains:

e System components.
o Connections between system components.
o References to the component repositories.

e Settings for model generation and compilation.
Do not edit the project file. System Canvas modifies it if you change project settings.

The block diagram view of your system is a graphical representation of the LISA+ source. To display
the contents of MyTopComponent. 1isa, click the Source tab. This file is automatically updated if you
add or rename components in the block diagram.

You can view the LISA+ source for many of the supplied components. To do so, double-click on
a component in the Block Diagram. Alternatively, right click on a component in the Components
window and select Open Component.
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4.1.3 Adding the Arm® processor
This section describes how to add an Arm® processor component to the system model.

Procedure

1. Click the Block Diagram tab in the Workspace window, unless the block diagram window is
already visible.
A blank window with grid points appears.

2. Select the Components tab in the Components window to display the Fast Models Repository
components.

3. Move the mouse pointer over the arRMCortexa8cT processor component in the Component
window and press and hold the left mouse button.

4. Drag the component to the middle of the Workspace window.

If you move the component within the Workspace window, the component
automatically snaps to the grid points.

5. Release the left mouse button when the component is in the required location.
The system receives the component.

Figure 4-4: ARMCortexA8CT processor component in the Block Diagram window
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6. Save the file by selecting File > Save File or using Ctrl+S.
The asterisk (*) at the end of the system name, in the title bar, shows unsaved changes.

Results
These steps create a System Canvas file, MyTopComponent . sgcanvas, in the same location as the

project and LISA+ files. It contains the block diagram layout information for your system. Do not
edit this file.
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4.1.4 Naming components

This section describes how to change the name of a component, for example the processor.

About this task

Component names cannot have spaces in them, and must be valid C identifiers.

Procedure

1. Select the component and click the Properties button on the toolbar to display the Component
Instance Properties dialog.
You can also display the dialog by either:

e Right-clicking on the component and select Object Properties from the context menu.

e Selecting the component and then selecting Object Properties from the Object menu.
2. Click the General tab on the Component Instance Properties dialog.

@

Enter arm in the Instance name field.

4. Click OK to accept the change. The instance name of the component, that is the name
displayed in the processor component title, is now arm.

4.1.5 Resizing components

This section describes how to resize components.

Procedure

1. Select the processor component and move the mouse pointer over one of the green resize
control boxes on the edges of the component.

2. Hold the left mouse button down and drag the pointer to resize the component.

3. Release the mouse button to end the resize operation.
To vertically resize the component title bar to avoid truncating text, click the component and
drag the lower handle of the shaded title bar.

4.1.6 Hiding ports

This section describes how to hide ports, for instance because they are not connected to anything.

About this task
If there are only a few ports to hide, use the port context menu. Right click on the port and select
Hide Port. To hide multiple ports:

Procedure
1. Select the component and then select Object Properties from the Object menu.
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Click the Ports tab on the dialog.

Click Select All to select all of the ports.
Click Hide selected ports.

Select the boxes next to c1kx_in and pvbus_m.

Click OK to accept the change, so that all ports except c1x_in and pvbus_m are hidden in the
Block Diagram view.

L I

Results

Figure 4-5: Processor component after changes
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Related information
Using port arrays on page 36

4.1.7 Moving ports
This section describes how to move ports, for example to improve readability.

Procedure

1. Place the mouse pointer over the port. The mouse pointer changes shape to a hand with a
pointing finger. This is the move-port mouse pointer.

2. Press and hold the left mouse button down over the port, and drag the port to the new
location.
This can be anywhere along the inner border of the component that is not on top of an existing
port. If you select an invalid position, the port returns to its original location.

3. When the port is in position, release the mouse button.
Arrange any other ports as needed. The c1x_in port must be on the left side.

4.1.8 Adding components

This section describes how to add components to a project.

Procedure
1. Drag and drop the following components onto the Block Diagram window:

® ClockDivider.
® MasterClock.
e PL340_ DMC.

® PVBusDecoder.

e RAMDevice.
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The pr340_pmc component is included to demonstrate some features of System Canvas and is
not part of the final example system.

2. Select the new components individually and use the General tab of the Component Instance
Properties dialog to rename them to:

e Divider.

® Clock.

e PL340.

® BusDecoder.

e Memory.

4.1.9 Using port arrays
This section describes how to expand, collapse, and hide port arrays.

Procedure

1. Right click on one of the axi_if in ports in the pr.340 component to open a context menu.
Select Collapse Port to reduce the port array to a single visible item in the component.

2. Select the pr340 component and then select Object Properties from the Object menu.

3. Select the Ports tab in the Component Instance Properties dialog.
The axi_if in portis a port array as indicated by the + beside the port name. Click the + to
expand the port tree view.

4. Deselect the checkboxes beside axi if in[2] and axi_if in[3] to hide the chosen array
ports so that expanding the port array still does not display them. Click OK to close the dialog.
You can also hide a port by using the port context menu and selecting Hide Port.

5. Toexpand the axi if in portin the pL340 component, you can:
e Right click on the port and select Expand Port from the port context menu.
e a. Display the Component Instance Properties dialog.
b. Select the Ports tab.
Click the + next to the port array to expand the port tree view.

d. Select the Show as Expanded radio button.

Only the axi_if in[0] and axi_if in[1] ports are shown.
6. Toredisplay the axi_if in[2] and axi_if in[3] ports, you can:

e Use the port context menu and select Show All Ports.
o Reverse the deselection step, selecting the checkboxes next to the hidden ports, in the
Component Instance Properties dialog.

Ports with more than eight items are shown collapsed by default.

Next steps
The rest of this tutorial does not require the pL340 component, so you can delete it.
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Figure 4-6: Example system with added components
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Memory (RAMDevice) | i

Clock (MasterClock) [ i Divider (ClockDivider) |1 Arm (ARMCortexA8CT) |1 BusDecoder |:_
I clhk_out clk_in clk_out (PVBusDecoder)
rate nrn clk_in 0 rm pvbus_m pvbus_s @_m_range ’

4.1.10 Connecting components

This section describes how to connect components.

Procedure

1.

o AW

pvbus !

Select connection mode, by doing either of the following:

e Click the Connect button.
¢ Select Connect Ports Mode from the Edit menu.

Move the mouse pointer around in the Block Diagram window:
Description

The pointer changes to the invalid pointer, a circle with a
diagonal line through it.
The pointer changes to the start connection pointer and
the closest valid port is highlighted.

Move the cursor so that it is over the ciock component and close to the c1k out port.
Highlight the c1x out port, then press and hold the left mouse button down.
Move the cursor over the c1x_in port of the pivider component.

Release the mouse button to connect the two ports.
The application remains in connect mode after the connection is made.

Make the remaining connections.

Option
Not over an object

Over an object

Figure 4-7: Connected components

Clock (MasterClock) | i

Divider (ClockDivider) |1

Arm (ARM CortexABCT) |1

BusDecoder (PVBusDecoder) | i

Memory (RAMDevice) | i

I

clk_out

clk_in
rate

clk_out

nr

pvbus_m

clk_in a rm

pvbus_s

pvbus_m_range }

o I R

Connections between the addressable bus ports have bold lines.

4.1.11 View project properties and settings

Before building the model, verify the toolchain configuration and top component using the Project
Settings dialog.
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4.1.11.1 Viewing the project settings
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Use the Project Settings dialog to view and edit the project configuration. Although no changes are
required for this tutorial, this section demonstrates the steps to use if changes were necessary.

Procedure

Open the Project Settings dialog to inspect the project settings for the system, by doing either of

the following:

e Click the Settings button.
e Select Project Settings from the Project m

The Project Settings dialog appears:

Figure 4-8: Project settings for the example

enu.

Q Project Settings ? X
Top level component: IMyTopComponent Use Current Select From List ...
Configuration: | Linux64-Release-GCC-10.3 v|  AddNew ... Delete
Parameter category | Limnux64-Release-GCC-10.3
=
‘- Targets Configuration name: IUnuxEdeelease-GCC-TE-.E
Debugging Platform/Link age: Linux64 | -
Compiler Compiler: | gce-10.3 LI _ﬁI
* Linker Configuration description: [ Defait x86_64 Linux configuration for GCC 10.3, |
optimized for speed
Buid directory: [/inux64-Release GCC-10.3 @] +]
[+] Targets
[+] Debugging
[#] Sim Generator
[#] Compiler
[#] Linker
Y\ Category View A List View A Tree View /
Status: |
Apply 0K Cancel
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The Category View, List View, and Tree View tabs present different views of the project
parameters.

4.1.11.2 Specifying the Active Project Configuration

Use the Select Active Project Configuration drop-down menu on the main toolbar to display the
configuration options that control how the target model is generated.

About this task

You can choose to build:

e Models with debug support.

e Release models that are optimized for speed.

Display and edit the full list of project settings by selecting Project Settings from the Project

menu. Inspect and modify a configuration for your operating system by selecting it from the
Configuration drop-down list and clicking the different list elements to view the settings.

e The configuration options available, including compilers and platforms, depend
on the operating system.

o Projects that were created with earlier versions of System Generator might
not have the compiler version specified in the Project Settings dialog, but are
updateable.

4.1.11.3 Selecting the top component

The top component defines the root component of the system. Any component can be set as the
top component. This flexibility enables building models from subsystems.

About this task
In the Project Settings dialog, click the Select From List... button. The Select Top Component
dialog opens and lists all the components in the system.

If the value in the Type column is system, the component has subcomponents.
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Figure 4-9: Select Top Component dialog showing available components

ﬂ Select Top Component

Select component from list

3 OrGate Signalks /ARM/FastModeks Portfolio_11.8/LISAGate sa

5' PChannel2Systamc Bridge /ARNM/FasthModels Portfolio_11.8/exam plkes/System CEx port/Bridges/PChanne...

3 PLO11_Uart SystemIP /ARM/FastModels Portfolio_11.8/LISA/PLO11_Uart. lisa

3 PLD22_SSP SystemIP /ARM/FastModels Portfolio_11.8/LISA/PLO22_SSP.lisa

3 PLO3D_RTC SystemIP /ARM/FastModeks Portfolio_11.8/LISA/PLO20_RTC.lisa

Q' PLO31_RTC SystemlIP /ARM/FastModeks Portfolio_11.8/LISAPLOZ1_RTC. lea

Q' PLO41_AACI SystemlIP /ARM/FastModeks Portfolio_11.8/LISA/PLO41_AAC]lisa |

Q' PLOED_KMI SystemlIP /ARM/FastModeks Portfolio_11.8/LISA/PLOSD_KMI.lsa

Q' PLOE1_GPIO SystemlIP /ARM/FastMeodeks Portfolio_11.8/LISA/PLOE1_GPIO isa

Q' PLOBD_DMAGC SystemlIP /ARM/FastModeks Portfolio_11.8/LISA/PLOBO_DMAC lisa

Q' PLIMO_CLCD SystemlIP /ARM/FastModeks Pertfolio_11.8/LISAPL110_CLCD.lsa j
oK Cancel |

)

4.1.12 Changing the address mapping

Addressable bus mappings, connections that have bold lines, have editable address maps.

About this task
Follow this procedure to change the address mapping.

Procedure

1. Double-click the pvbus m_range port of the BusDecoder component to open the Port
Properties dialog.

Figure 4-10: Viewing the address mapping from the Port Properties dialog

a Port Properties

Name: | BusDecoder. pvbus_m_range Typa: |addressabla master port=FVBus=> Array size: I
— Port connections - NOTE: add regions are luated from higher pricrity to lower. In LISA code the priority is increased from top to bottom in connection section.

Master Fort

Master Start | Master End | Master Size == | Shve Port Shve Start | Skve End | Shve Size

Edit Connaction... Acd Connection... Becreass Brianity, InEraase Priarty Reordar Priority Ramaowve |

2. Open the Edit Connection dialog by doing either of the following:

e Select the Memory.pvbus Slave Port line, and click Edit Connection....
¢ Double click on the entry.
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Figure 4-11: Edit Connection dialog

a Edit Connection

— From — To
Component: I BusDecodar (PWBusDecodar) J Component: I Memory (RAMDevice) j
Port: I pvbus_m_range =PVBus= J Port: I pvbus <PVBus=> j
Array index I i’ Array incex I i’
[~ Enabk address mapping i — | = | Enabk shve portaddress rEnge
ST I SHE I
End; I End I

Siees I Siees I

LISA statemeant; | BusDecoder.pvbus_m_range == Memory.pvbus;

3. Select the Enable address mapping checkbox to activate the address text fields.

The address mapping for the master port is shown on the left side of the Edit Connection
dialog. Start, End, and Size are all editable. If one value changes, the other values are
automatically updated if necessary. The equivalent LISA statement is displayed at the bottom of
the Edit Connection dialog.

Enter a Start address of 0x00000000 and an End address of 0x10FFFFFF in the active left-
hand side of the Edit Connection dialog. The Size of 0x11000000 is automatically calculated.
This step maps the master port to the selected address range. If mapping the master port to a
different address range on the slave port is required, select Enable slave port address range.
Checking it makes the parameters for the slave port editable. The default values are the same
as for the master port when the slave address range is enabled. Disabling the slave address
range is equivalent to specifying the address range O...size-1, and not the master address
range. In this case, a slave port address range is not required, so deselect the Enable slave port
address range checkbox.
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Figure 4-12: Edit address map for master port

a Edit Connection
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— From — To
Component: I BusDecodar (PWBusDecodar) J Component: I Memory (RAMDevice) j
Port: I pvbus_m_range =PVBus= J Port: I pvbus <PVBus=> j
Array index I i’ Array incex I i’
¥ Enabk address mapping _. | [ Enabk slave portaddress ranga
Start: |c-xc-c-c-c-c-c-c-c- Start: |
End: IE'xlE'FFFFFF1 End; I
Size: ||:-x1 1000000 Sieen |
LISA statemeant; | BusDecoder. pvbus_m_range [Cx0. . 1CHff] == Memory.pvbus;
oK I Cancel
A

5. Click OK to close the Edit Address Mapping dialog for the Memory.pvbus Slave port.
6. Click OK to close the Port Properties dialog.

4.1.13 Building the system

This section describes how to build the model as an .so or .d11 library.

Procedure

Click the Build icon on the System Canvas toolbar to build the model.
System Canvas might perform a system check, depending on your preference setting. If warnings
or errors occur, a window might open. Click Proceed to start the build.

The progress of the build is displayed in the log window.

Figure 4-13: Build process output

(default targets).
Build succeeded.
0 Waming(s)
0 Emoris)
Time Blapsed 00:00:20.50
<done:
Irformation {Model Build)

e 4= | | |

Model Build process completed successfully.

«

“Log /f
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Depending on the speed of your computer and the type of build selected, this process might take
several minutes.

You can reduce compilation time by setting the simGen options --num-comps-file and —-num-
build-cpus in the Project Settings dialog.

Related information
Building a SystemC ISIM target on page 46

4.1.14 Debugging with Model Debugger

This section describes how to use Model Debugger to debug the model.

Procedure
1. Click the Debug button on the System Canvas toolbar to open the Debug Simulation dialog:

Figure 4-14: Debug Simulation dialog

m Debug Simulation

—Launch Mode| Debugger and attach to tanget

{~ MNone start Mode| Debugger alone without attaching to any target
(= CADI library diractly load CADI dynamic library
1 Sl executEie Hget nEtseeciEa by active configurEten

— Additional Mode| Debugger command line options

—Application and parametar filks for simulation

Application: |AF=ru1.-'Fastru1maisPorrrono_1 1.8/images/dhrystone.axf | Ei’,‘:'
Parametar file: I j E’:l
LEimeh System @ Eeate) Eie Edit e, |

Message:

oK Cancel

A

2. Select the CADI library radio button to attach Model Debugger to your CADI target.
The radio buttons that are available depend on the target settings.

3. Specify the location of the application that you want to run in the Application field.
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This example uses dhrystone.axf, which is part of the Third-Party IP add-on package for the

Fast Models Portfolio.

4. Click OK to start Model Debugger.

An instance of Model Debugger starts. The debugger loads the model library from the
build directory of the active configuration. Model Debugger displays the Configure Model
Parameters dialog containing the instantiation parameters for the top-level components in the

model:

Figure 4-15: Configure Model Parameters dialog

u Configure Model Parameters

— Configure Parameters

Parameter category [[] Arm
= cadi_system_LinuxB84-Relkase-GCC-49.50
¥ Arm.semihosting-enable il =
- Divi [~ Arm.semihcsting-hit-enable ll
Arm.semihosting-ARM_SVC: IDx 123455 ll
Arm.semihosting-Thumb_SVC: IUxab ll
Arm.semihosting-ARM_HLT: |oxiooo ll
Arm.semihosting-Thumb_HLT: IOxSt: ll
Arm.semihosting-cmd_line: I ll
Arm.semihosting-heap_base: Io ll
Arm.semihosting-heap_limit: IDxfCIIIID ll
Arm.semihosting-stack_base: IOx 10000000 ll
Arm.semihosting-stack_limit: Imfc(mn ll
Arm.semihosting-cwid: I ll LI
' Category View A List View A Tree View
Status: |
[+ Hexadecimal display for numeric values oK Cancal |
A

To display parameter sets:

e Select a Parameter category in the left-hand side of the dialog.

e C(lick a + next to a component name in the right-hand side.

For different views of the system parameters, select the List View or Tree View tabs.

5. Click OK to close the dialog.
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Figure 4-16: Select Targets dialog

&l Select Targets
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- Select Targets to Load
Instance Name | [[n] | Target Name | SW | Type Varsion Application fil - click to adit (only for targats running softwara)
AIm 3 ARM_CoTtex-aAE yes |Core 11.8.5%  !/home/ ./ARM/FastModelsFortfolic_11.E/images/dhrystone. axf
[0 #zm. cpun. dtlb B 'Tlbradi Cther 11.B.5%
O <top level components 0 ‘MyTopComponent 1.0
O arm. cpub. itlb 7 iTlbradi Cther 11.B.50
O arm. cpub. 11drache 5 'FvCache Eus 11.B.5%
O arm.cpub.1licache 6 'FvCache Eus 11.B.5%
O arm.12_cache 4 ‘pvcache Bus 11.B.5%
O pivider 2 iclockpivider Peripheralill.B.58
O memory 1 ‘RAMDevice FeTipheralill.E.5%
Status: |
S=kect All | Deselkect All | oK Cancel |

The Select Targets dialog displays the components to use in Model Debugger. The Arm®

processor component is the default.
6. Click OK to close the dialog.

7. Click Run to start the simulation.
The Application Input window appears:

Figure 4-17: Model Debugger Application Input window

k3 Application Input

Recent simulation output:

Dhrystone Benchmark, Version 2.1 (Language: C)
Program compiled without ‘registar attributa

Please give the number of runs through the banchmark:

Application input:

| 10000000

oK

Cancel

A

8. Enter the required number of runs through the benchmark in the Application input field and

click OK.

After a short pause, the benchmark results are shown in the StdlO window.
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Figure 4-18: Model Debugger StdlO window

=
Microseconds for one run through Dhrystone: 0.8
Dhrystones par Second: 11848341
log | Stio | an |

Related information
Model Debugger on page 92

4.1.15 Building a SystemC ISIM target

To build the platform as a standalone executable SystemC Integrated SIMulator (ISIM), tick the
SystemC integrated simulator checkbox in the Targets category in the Project Settings dialog.

About this task

Figure 4-19: Building a SystemC integrated simulator target

\ Category View A List View A Tree View /

E Project Settings ? X
Top level component: IMyTopComponent Use Curmrent Select From List ...
Configuration: I Linux64-Release-GCC-10.3 LI Add New ... Delete
!’me{ﬁ category [1 Targets
= Linux64-Release...
Targets [~ SystemC component
Deb”Gggi"g SystemC with auto-bridgi
Sim o [~ SystemC component auto-bridging
Compiler User defined SystemC main file path: {NULL
- Linker

User specified SystemC shared library path: |NULL

[~ Link the set target to static SystemC library

[v | SystemC integrated simulator |

SR

[~ SystemC integrated CAD!| library

Status: |

Aply oK Cancel |
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This option is selected by default for new projects.

System Canvas generates a SystemC ISIM target by statically linking the model with the SystemC
framework.

The output executable is called isim system, and is generated in the build directory.

Related information
Building Fast Models

4.2 System Canvas GUI

This section describes System Canvas, the GUI to the Fast Models tools, which shows the
components in a system, component ports, external ports (if the system itself is a component), and
connections between ports.

Figure 4-20: Layout of System Canvas

@ Systern Canvas [EVS_Dhrystone_Cortex-A15x1.sgproj] - Dhrystone_Cortex-AT5x1.lisa - [m} X

File Edit Search View Object Project Help M:ﬁ‘ ?a“ j

O = & 4 8 = Cu 4 WinB4-Release-VC2019 = @ [ .2} [T ls Ty oy or ¢ »
New Open h‘ Al | Undo Redo | Properties Settings Select Active Project Canfigur: h | Check Buld Stop Clean | Debug Run Kil || Edi Connmect Pan In C
E Save currert file {Cirl+5)

Dhrystone_Cort x Components l Protocols l Files l
1.-7% - Component Name | Version | Type ‘ File El
2 * Copyright 2011 ARM Limited. = 3
3 x 311 rights Tessrved. #AEMVACT 11.22.14 Co.re C:fPngram Files...
4 % E‘ AMBAPYZPYBus 11.22.14 :Bridge C:/Program Files...
5 B AMBAPV2PVBusxd 11.22.14 : Bridge C:/Program Files...
6 component Dhrystone B AMBAPV2PVBusx8 11.22.14 ; Bridge C:/Program Files
g { i AMBAPVACEZPVBus 11.22.14 ' Bridge C:/Program Files...
g composition E‘ AMBAPYSignal25GSignal 11.22.14 'Bridge C:/Program Files...
10 { B AMBAPVSignal25GSignatx4 11.22.14 Bridge C:/Program Files...
11 Core : ARMCortexidlSxl1CT({BROADCASTINNER=fal=ze, § AMBAPYSignal25GSignalx8 11.22.14 | Bridge C:/Program Files...
ig gggiggig;ggggg;i? 11{ ?Eé les): — I AMBAPVSignal25GSignalx 16 11.22.14 Bridge C:/Program Files...
=fal=se); : . . g
14 Clock100MHz : ClockDivider(mul=100000000%; Bl AMBAPVSignal25GSignalx43 11.22.14 Bridge C:/Program Files...
ig AMBAPVBus : PVBus2AMBAPV(): B AMBAPVSignal25GSignal224 11.22.14 : Bridge C:/Program Files
16 ClocklHz @ HasterClock(): B AMBAPVSignal25GSignat«360 11.22.14 ; Bridge C:/Program Files...
17 BusDecoder F¥BusDecoder () * AMBAPYSignal25GSignal«988 11.22.14 :Bridge C:/Program Files...
ig ¥ i AMBAPVSignal2SGSignalx 1024 11.22.14 'Bridge C:/Program Files...
>0 onnenst ion * AMBAPYSignalState 25G State Signal 11.22.14 'Bridge C:/Program Files
21 { - B AMBAPVSignalState 255 State Signaled 11.22.14 Bridge C:/Program Files...
""" | 22T, 2 5 25 2 LH E‘ AMBAPYValue25GValue 11.22.14 :Bridge C:/Program Files...
ST Lol e wall el
Loading project file J

¥|| Loading components and protocals

+|| Loading of models completed
[
: s
i :
x
\Log /
Save cument file °

1. Workspace displays either the model source code or a block diagram view of the model. You
can edit the model through these views.

The main toolbar contains buttons for frequently-used options.
Component list lists all of the available components, protocols, and files in the current project.
Workspace tabs let you switch between the source code view and block diagram view.
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5. Output window displays the output from the build or script command.

6. Status bar displays information about menu items, commands, and buttons.

4.2.1 Menu bar

The main bar provides access to System Canvas functions and commands.

4.2.1.1 File menu
The File menu lists file and project operations.

New Project
Create a new model project.
Load Project
Open an existing project.
Close Project
Close a project. If there are pending changes, the Save changes dialog appears.
Save Project
Save the changes made to a project.
Save Project As
Save a project to a new location and name.
New File
Create a new file. The New File dialog appears. Select the type from the File type drop-down
list.
Open File

This displays the Open File dialog. Filter the types to display by selecting the type from the
File type drop-down list. Non-LISA files open as text in the source editor.

Close File

Close a LISA file. A dialog prompts to save any changes.
Save File

Save the changes made to the current LISA file.
Save File As

Save a LISA file to a new location and name.
Save All

Save the changes made to the project and the LISA files.
Print

Print the contents of the Block Diagram window.

Preferences
Modify the user preferences.
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Recently Opened Files
Display the 16 most recently opened LISA files. Click on a list entry to open the file.

To remove a file from the list, move the mouse cursor over the filename and press the Delete
key or right click and select Remove from list from the context menu.

Recently Opened Projects
Display the 16 most recently opened projects. Click on a list entry to open the project.

To remove a project from the list, move the mouse cursor over the project name and press
the Delete key or right click and select Remove from list from the context menu.

Exit
Close System Canvas. A dialog prompts to save any changes. Disable it by selecting Do not
show this message again. Re-enable it in the preferences.

Related information
New project dialogs on page 75
Preferences - Suppressed messages group on page 83

4.2.1.2 Edit menu

The Edit menu lists content operations.

Undo

Undo up to 42 of the latest changes to a file in the Source view or to the layout in the Block
Diagram view. These actions are undoable:

e Add an object such as a component, label, or connection.
e Paste or duplicate.

o Cut or delete.

o Edit object properties.

e Move.

e Resize.

Undo and Redo operations can affect Block Diagram view zoom and scroll
actions.

Undo and Redo typically work normally. For example:

1. Change the system in the Block Diagram view by adding a RAMDevice
component with name ram.

2. Switch to Source view. The text RaMm : RaMDevice () ; is present in the
composition section.

3. Change the code by removing the line RaM : RAMDevice () ;.
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4. Change the code by adding, for example, the line pvs : pvBusSlave () ;.

5. Click on the Block Diagram tab. The change to the source code is
reflected by the ramMm component being replaced by the pvs component.

6. Select Undo from the Edit menu. The Block Diagram view shows that ram
is present but pvs is not.

7. Select Redo from the Edit menu. The Block Diagram view shows that pvs
is present but ram is not.

Redo

Redo the last undone change. This cancels the result of selecting Undo. Selecting Redo
multiple times cancels multiple Undo actions.

Cut
Cut the marked element into the copy buffer.

Copy
Copy the marked element into the copy buffer.

Paste
Paste the content of the copy buffer at the current cursor position.

Duplicate
Duplicate the marked content.

Delete
Delete the marked element.

Select All
Select all elements.

Edit Mode
Change the Workspace to Edit mode. The cursor can select components.

Connect Ports Mode
Select Connection mode. The cursor can connect components.

Pan Mode
Select Movement mode. The cursor can move the entire system in the Workspace window.

4.2.1.3 Search menu

The Search menu lists find, replace and go to functions.

Find

Search for a string in the active window (with a thick black frame).
Find Next

Repeat the last search.
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Find Previous
Repeat the last search, backwards in the document.
Replace
In the Source view, search for and replace strings in a text document.

Go To Line
In the Source view, specify a line number in the currently open LISA file to go to.

Use the search icons at the top right of the application window to search for text.
Entering text in the search box starts an incremental search in the active window.

Related information
Find and Replace dialogs on page 73

4.2.1.4 View menu

The View menu lists the Workspace window display options.

Show Grid
Using the grid simplifies component alignment.

Zoom In
Show more detail.
Zoom Out
Show more of the system.
Zoom 100%
Change the magnification to the default.
Zoom Fit
Fit the entire system into the canvas area.

Zoom Fit Selection
Fit the selected portion into the canvas area.

4.2.1.5 Object menu

The Object menu lists system and system component operations.

Open Component
Open the source for the selected component.

Add Component
Display all of the components available for adding to the block diagram.
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Add Label
The mouse cursor becomes a default label. To add the label, move it to the required location
in the Block Diagram window and click the left mouse button. The Label Properties dialog
appears.

Add Port

Display the External Port dialog. Specify the type of port to add.

Mirror Self Port
Switch the direction that the external port image points in. It does not reverse the signal

direction, so a master port remains a master port. If an unconnected port is not selected, this
option is disabled.

Expand Port

For a port array, display all of the individual port elements. Expanded is the default for port
arrays with eight or fewer ports. Collapsed is the default for port arrays with more than eight
elements.

Ports with many elements might expand so that elements appear on top of
one another. Either: click and drag them apart, or collapse the port, increase
the component size, then expand the port again.

Collapse Port
For a port array, hide the individual port elements and only display the top-level port name.

Hide Port
Disable the selected port and make it invisible.

Hide All Unconnected Ports
Hide all ports that are not connected to a component.

Show/Hide Ports of Protocol Types...
Hide all ports that use a specified protocol. The Show/Hide Connection Types dialog
appears. Select the protocols to filter.

Show All Ports
Show all ports. Some might overlap if there is not enough space.

Autoroute Connection
Redraw the selected connection.

Autoroute All Connections
Redraw all of the connections.

Documentation
Open the documentation for the selected component.

Object Properties

Display the Component Instance Properties dialog to view and edit the properties for the
selected component.
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4.2.1.6 Project menu

The Project menu lists build, check, configure, run, and set options.

Check System

Check for errors or missing information. This feature does not check everything, but does
give useful feedback.

Generate System

Generate the C++ source code, but do not compile it. After generation, click Build System
and Debug to run the model.

Build System

Generate and compile the generated C++ source code, producing a library or a runnable
model.

Stop Build

Cancel the active build process.
Clean

Delete all generated files.
Launch Model Debugger

Execute the simulation under the control of Model Debugger.
Run

Run...

Open the Run dialog to specify the run command.
Run in Model Shell

Execute the simulation under the control of Model Shell with command-line options
taken from project settings and user preferences.

Run ISIM system

Execute the simulation as an ISIM executable with Model Shell command-line options
taken from project settings and user preferences.

Clear History
Clear all recent run command entries.

Recent Command Entries (up to 10)
Call recent command entries.

Kill Running Command
Stop the running synchronous command.
Launch Host Debugger

Microsoft Windows
Launch Microsoft Visual Studio. Build the system there, and start a debug session.
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You can take the command-line arguments for ISIM systems or Model
Shell from Microsoft Visual Studio by selecting Project > Properties >
Configuration Properties > Debugging.

Linux

Launch the executable or script set in the application preferences. The target must be
an ISIM executable. Arm recommends this method for debugging at source-level.

Add Files
Add files to the system.
Add Current File
Add the currently open file to the system.
Refresh Component List
Update the Component List window to show all available components.
Setup Default Repository

Display the Default Model Repository section of the Preferences window, and select the
default repositories for the next new project.

This option does not affect the currently open project.

Set Top Level Component
Displays the Select Top Component dialog that lists all available components in the system.

The top component defines the root component of the system. It can be any component.
This option enables building models from subsystems.

If the value in the Type column is system, the component has subcomponents.

Active Configuration

Select the system build configuration from the project file list.
Project Settings

Display the Project Settings dialog.

Related information
Preferences - Applications group on page 79
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4.2.1.7 Help menu

The Help menu lists documentation, software and system information links.

Fast Models User Guide
Display the Fast Models User Guide.

Fast Models Tools User Guide
Display this document.

LISA+ Language Reference Guide

Display the LISA+ Language for Fast Models Reference Guide.
AMBA-PV User Guide

Display the AMBA-PV Extensions to TLM 2.0 User Guide.

CADI User Guide

Display the Component Architecture Debug Interface v2.0 User Guide.

Release Notes
Display the Fast Models release notes.
Documents in $PVLIB_HOME/Docs
List the PDF files in the directory $pvLIB HOME/Docs.
End User License Agreement (EULA)
Display the license agreement.
About
Display the version and license information.

System Information
Display information about the tools and loaded models.

4.2.2 Toolbar
The toolbar sets out frequently used menu functions.

New
Create a new project or LISA file.
Open
Open an existing project or file.
Save
Save current changes to the file.
All
Save project and all open files.
Undo
Undo the last change in the Source or Block Diagram view.
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Redo
Undo the last undo.

Properties
Display the Properties dialog for the selected object:
Nothing

The Component Model Properties dialog, with the properties for the top-level
component.

Component
The Component Instance Properties dialog.
Connection
The Connection Properties dialog.
Port
The Port Properties dialog.
Self port
The Self Port Properties dialog.

Label
The Label Properties dialog.

The Properties button only displays properties for items in the block diagram.

Settings
Display the project settings.
Select Active Project Configuration
Select the build target for the project.
Refresh
Refresh the component and protocol lists.
Check
Perform a basic model error and consistency check.
Build
Generate a virtual system model using the project settings.
Stop
Stop the current generation process.
Clean
Delete all generated files.
Debug
Start Model Debugger to debug the generated simulator.
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Run
Execute the most recent run command. The down arrow next to the button opens the Run
dialog.
Kill
Stop Model Shell and end the simulation.
Edit
Edit mode: the cursor selects and moves components.
Connect
Connection mode: the cursor connects components.

Pan
Movement mode: the cursor moves the entire system in the Workspace window.

Zoom

Use the In, Out, 100%, and Fit buttons to change the system view zoom factor in the
Workspace window.

Related information

Viewing the project settings on page 37

Edit menu on page 49

Component Instance Properties dialog on page 65
Component Model Properties dialog for the system on page 67
Connection Properties dialog on page 70

Label Properties dialog on page 74

New File dialog (File menu) on page 75

Open File dialog on page 76

Port Properties dialog on page 77

Self Port dialog on page 91

4.2.3 Workspace window

This section describes the Workspace window, which displays editable representations of the
system.

Related information
Open File dialog on page 76
Preferences dialog on page 78

4.2.3.1 Source view

The Source view displays the LISA source code of components. It can also display other text files.

The source text editor features:
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e Similar operation to common Microsoft Windows text editors.
e Standard copy and paste operations on selected text, including with an external text editor.

e Undo/redo operations. Text changes can be undone by using Ctrl-Z or Edit > Undo. Repeat
text changes with Ctrl-Y or Edit > Redo.

o Syntax highlighting for LISA, C++, HTML, Makefiles, project (*.sgproj) and repository
(* . sgrepo) files.

e Auto-indenting and brace matching. Indenting uses four spaces not single tab characters.

« n « N

e Auto-completion for LISA source. If you type a delimiter such as “.” or “:” a list box with
appropriate components, ports, or behaviors appears. Icons indicate master and slave ports.

o«
(

e Call hint functionality. If you type a delimiter such as “(*, a tooltip appears with either a
component constructor or behavior prototype, depending on the context. Enable call hints by
enabling tooltips in the Appearance pane of the Preferences dialog.

Every time System Canvas parses a LISA file, it updates lexical information for auto-
completion and call hint functionality. This occurs, for example, when switching
between the views.

4.2.3.2 Source view context menu
The Source view context menu lists text operations.

Undo
Undo the last change.
Redo
Undo the last undo.
Cut
Cut the selected text.
Copy
Copy the selected text.
Paste
Paste text from the global clipboard.
Delete
Delete the selected text.
Select All
Selects all of the text in the window.
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4.2.3.3 Block Diagram view

The Block Diagram view displays a graphical representation of the system. It provides a rapid way
to create and configure components or systems consisting of multiple components.

This view supports copy and paste operations on selected components, connections, labels, and
self ports:

e Use the cursor to draw a bounding rectangle around the box.

e Press and hold shift while clicking on the components to copy.

Copied components will have different names. To copy connections, select both ends of the
connection.

Changes made in one view immediately affect the other view.

Open files have a named workspace tab at the top of the Workspace window. An asterisk after the
name indicates unsaved changes. A question mark means that the file is not part of the project.

Click the right mouse button in the workspace to open the context menu for the view.

Displaying the block diagram fails if:

« The file is not a LISA file.

e The syntax of the LISA file is incorrect.

e The LISA file contains more than one component.

e The LISA file contains a protocol.

4.2.3.4 Block Diagram view context menu
The Block Diagram view context menu lists object operations.

Open Component
Open a new workspace tab for the selected component.
Delete
Delete the object under the mouse pointer.
Add Port...
Add a port to the component.
Mirror Self Port
Mirror the port image.
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Expand Port

For a port array, display all of the individual port elements.
Collapse Port

For a port array, hide the individual port elements.
Hide Port

Disable the selected port and make it invisible.
Hide All Unconnected Ports

Hide all ports that are not connected to a component.
Show/Hide Ports of Protocol Types...

Hide all ports that use a specified protocol.
Show All Ports

Show all ports of the component.
Autoroute connection

Redraw the selected connection.
Documentation

Open the documentation for the selected component.
Object Properties

Open the object properties dialog.

4.2.4 Component window

This section describes the Component window, which lists the available components and their
protocols and libraries.

4.2.4.1 Component window views

The Component window has view tabs.

Components
The components, and their version numbers, types, and file locations. Drag and drop to place
in the block diagram. Double click to open in the workspace.

Protocols
The protocols of these components, and their file locations. Double click to open in the
workspace.

Files

The project files, in a fully expanded file tree with the project file as the root. Double click to
open in the workspace. The project file can contain LISA files and component repositories. A
repository can itself contain a repository.
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The order of file processing is from the top to the bottom. To move objects:

e Select and use Up and Down in the context menu, or use Alt + Arrow Up
or Alt + Arrow Down.

e Dragand drop.

4.2.4.2 Component window context menu

The Component window context menu lists file operations and a documentation link.

Open
Open the associated file.
Add...
Add a repository, component or protocol file, or a library.

Add New...
Add a new file.

Add Directory...

Add an include path to be used by the compiler (Files tab only). To simplify navigation, the
add dialog also shows the filename.

Remove
Remove an item.

Up

Move a file up the file list (Files tab only).
Down

Move a file down the file list (Files tab only).
Reload

Reload a component or protocol.

Refresh Component List
Refresh the entire component list.

Documentation
Open the documentation for the component.

Properties
Show the properties of the item.

4.2.5 Output window
The Output window displays the build or script command output.

The left side of the window has controls:
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First
Go to the first message.

Previous

Go to the previous message.
Stop

Do not scroll automatically.
Next

Go to the next message.

Last
Go to the last message.

The right side of the window has controls:

Scroll bar
Move up and down in the output.
Stick
Force the window to show the latest output, at the bottom.

4.2.6 System Canvas dialogs

This section describes the dialog boxes of System Canvas.

4.2.6.1 Add Existing Files and Add New File dialogs (Component window)

This section describes these dialogs that add components, protocols, libraries, repositories, or
source code to a project.

Related information
Add Files dialog (Project menu) on page 64
New File dialog (File menu) on page 75

42611 Displaying the Add Existing Files and Add New File dialogs (Component window)

This section describes how to display dialogs that add components, protocols, libraries, repositories,
or source code to a project.

Procedure

Display a dialog by right-clicking in the Component window and selecting from the context menu:
e Add.

e Add New.
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4261.2 Using the Add Existing Files and Add New File dialogs (Component window)

This section describes how to add a file using the Component window context menu.

Procedure

1. Select the Components, Protocols, or Files tab in the Component window.
To add a file at the top level of the file list, select the top entry. To add a file to an existing
repository in the file list, select the repository.

2. Right-click in the Component window and select Add or Add New from the context menu.

Option Description
Add In the Add Existing Files dialog, go to the file and select it.
Add New In the Add New File dialog, go to the directory to contain

the file and enter the name.

Save time with the Recently selected files drop-down list. To remove a file, mouse over it and
press Delete, or right-click and select Remove from list from the context menu.

3. Click Open to add the file and close the dialog.

Next steps
Library files, those with .1ib or .a extensions, need build actions and a platform.

Related information
File/Path Properties dialog on page 71

42613 Using environment variables in filepaths

Environment variables in filepaths enable switching to new repository versions without modifying
the project.

About this task

For example, using $ (PVLIB_HOME) /etc/sglib.sgrepo as the reference to the components of the
Fast Models Portfolio enables migration to future versions of the library by modifying environment
variable PVLTB HOME.

On Microsoft Windows, Unix syntax is valid for environment variables and paths, for
example $PVLIB_HOME/etc/my.sgrepo.

Edit a filepath through the File Properties dialog:

Procedure
1. Select the file and click select Properties from the context menu.
2. Edit the File entry to modify the filepath.

Related information
File/Path Properties dialog on page 71
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42614 Assigning platforms and compilers for libraries

This section describes how to set the operating system that a library is for, and the compiler that
built it.

Procedure

Use the File Properties dialog to specify the operating system and compilers by checking the
appropriate boxes in the Supported platforms pane.

Microsoft Visual Studio distinguishes between debug and release versions.

Related information
File/Path Properties dialog on page 71
Project Settings dialog on page 83

4.2.6.2 Add Files dialog (Project menu)

Add files to a project with this dialog.
Select Add File from the Project menu to add a new file to the project.
The behavior of this dialog is identical to that of the Add Existing Files dialog.

To create a new file from code in the Source view, select Add Current File from the Projects menu
to add the file to the project. No dialog appears.

Save time with the Recently selected files drop-down list. To remove a file, mouse
over it and press Delete, or right-click and select Remove from list from the context
menu.

Related information
Add Existing Files and Add New File dialogs (Component window) on page 62
File/Path Properties dialog on page 71

4.2.6.3 Add Connection dialog

This dialog adds a connection to a component port.

To open the dialog:
1. Select a component port.

2. Display the Port Properties dialog by selecting Object Properties from the context menu or
from the Object menu.

3. Click the Add Connection button.
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The enabled fields for the dialog depend on whether a slave or master was displayed in the Port
Properties dialog.

This dialog also appears if you use the cursor in connect mode to connect two ports
in the block diagram and one or more of the ports is a port array.

Related information
Edit Connection dialog on page 70

4.2.6.4 Component Instance Properties dialog
This dialog displays the properties of a component.

To open the dialog, select a component in the block diagram, and click on the Properties button in
the toolbar or select Object Properties from the Object menu.

General
The component name, instance name, filename and path, and repository.

The Instance name field is editable.

To view the properties of the top-level component, double-click in an area of
the workspace that does not contain a component.

Properties

All properties for the component. If the properties are not editable, the tab says Properties
(read only).

If the property is a Boolean variable, a checkbox appears next to it.

Parameters
All editable parameters for this component. Enter a new value in the Value edit box.

The following controls are present:

Parameter name
The parameters for this component.

Value

Select a parameter and then click the text box in the Value column to set the default
value for the parameter.

Integer parameters in decimal format can contain binary multiplication suffixes. These
left-shift the bits in parameter value by the corresponding power of two.
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Table 4-2: Suffixes for parameter values

Suffix Name Multiplier

K Kilo 21°

M Mega 220

G Giga 2%

T Tera 240

P Peta 20
Ports

All the ports in the component.

For port arrays, display all of the individual ports or only the port array name by selecting
Show as Expanded or Collapsed.

The properties of individual ports are editable:

1. Select a port from the list.

2. Click Edit and change the properties of the port.

3. Click OK to save the changes.

If you click OK, the changes apply immediately.

Enable/disable individual ports with the checkboxes:
e Click Show selected ports to display the checked ports.
e Click Hide selected ports to hide the checked ports.

Hiding the top level of a port array hides all of the individual ports but
they retain their check mark setting.

Methods
All the behaviors (component functions) that the component implements.

Related information
Component Model Properties dialog for the system on page 67
Component Properties dialog for a library component on page 69
Label Properties dialog on page 74
Port Properties dialog on page 77
Protocol Properties dialog on page 89
Self Port dialog on page 91
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4.2.6.5 Component Model Properties dialog for the system

This dialog displays the properties for the system.

To open the dialog, select a blank area in the block diagram, right-click and select Object Properties
from the context menu to display the properties for the system or select Object Properties from
the Object menu.

General
The system name, filename and path, and repository.

The Component name field is editable.

Properties
If the property is a Boolean variable, a checkbox appears next to it.

Changes in these dialogs alter the LISA code in the model.
Double-click in the Value column to change the property.

Table 4-3: Component properties
Property ID Default Description

Component name component name A string containing the name

for the component.

Component category component_type A string describing the type
of component. This can be
"Processor", "Bus",

"Memory", "System", Or

any free-form category text.

Component description description A textual component

description.

Component documentation documentation file A filepath or an HTTP link to
documentation. Supported
file formats are PDF, TXT, and
HTML.

Executes software executes_software 0 The component executes
software and can load
application files. 1 for
processor-like components, 0
for other components.

Hidden hidden 0 1 for components hidden
from the Component

window. Otherwise, hidden
components behave exactly as
normal components, and they
do appear in the Workspace
window.
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Description

1 for components with a
CADI interface, permitting
connection to the target with
a CADI-compliant debugger. 0
for components with no CADI
interface.

Icon pixmap file

icon file

The xPM file that contains the
system icon.

License feature

license feature

The license feature string
required to run this system
model.

Load file extension

loadfile extension

The application filename
extension for this target.
Example: ".elf" or ".hex".

Small icon pixmap file

small icon file

The xPM file that contains the
12x12 pixel system icon.

Component version

version "1.0o"

The version of the
component.

Parameters

Parameter name

The parameters for this component.

Value

Select a parameter and then click the text box in the Value column to set the default
value. Integer parameters in decimal format can contain binary multiplication suffixes.
These left-shift the bits in parameter value by the corresponding power of two.

Table 4-4: Suffixes for parameter values

Suffix Name Multiplier
K Kilo 210
M Mega 220
G Giga 2%
T Tera 2%
P Peta 20

Parameter ID in LISA code
The LISA ID for the component parameters.

Add

Click to add a new parameter.

Edit

Select a parameter and then click to change the name.

Delete

Select a parameter and then click to delete it.
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Ports
All external ports.

If a port contains an array of ports, the Size column displays the number of ports in the array.

Enable/disable individual ports with the checkboxes:
e Click Show selected ports to display the checked ports.
e Click Hide selected ports to hide the checked ports.

Methods
The available LISA prototypes. The list is for reference only. It is not editable.

4.2.6.6 Component Properties dialog for a library component

This dialog displays the properties of a library component.

To open the dialog, select a component from the Components list, and right-click and select
Properties from the context menu or select Object Properties from the Object menu.

General
Component name
The name of the component.

Type
The component category, for example core Or Peripheral.

Version

The revision number for the component.
File

The file that defines the component.
Repository

The repository that contains the component.
Description

Information about the component.

Properties (read only)
All the usable properties of the component.

A valid 1icense feature string allows this component to work in a model.

Parameters (read only)
All the parameters for the component.
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Ports (read only)
All the ports in the component.

No port arrays are expandable here.

Methods

The LISA prototypes of the methods, that is, behaviors, of the component. The list is for
reference only. It is not editable.

4.2.6.7 Connection Properties dialog
This dialog displays port connection properties.

To open the dialog, double click on a connection between components in the workspace.
Name
The name of the port.

Type
The type of port and the protocol.

To change the address mapping, click Master Port Properties or Slave Port Properties.

Related information
Port Properties dialog on page 77

4.2.6.8 Edit Connection dialog

This dialog controls port connection properties.

To open the dialog and change the connected port or the address mapping, select a connection
from the Port Properties dialog and click Edit Connection....
Component
For a slave port, the source component is editable. For a master port, the destination
component is editable.
Port
For a slave port, the master port is editable. For a master port, the slave port is editable.
Array index
For port arrays, an index value for the element to use.

Enable address mapping
Set the port address range with the Start and End boxes.
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Start
The start address for the port.

End
The end address for the port.

Size
The size of the address region. Given the Start and End values, System Canvas calculates this
value.

OK/Cancel
Click OK to modify the connection. Click Cancel to close the dialog without changing the
connection.

LISA statement
The code equivalent to the address range.

4.2.6.9 File/Path Properties dialog

This dialog displays properties for the file and controls build and compile options.

e On Microsoft Windows, the / and \ directory separators both appear as /. This
simplification does not affect operation.

e Avoid using Japanese or Korean characters in filepaths. They can cause failure to
find libraries.

Select a component from the Component window Files tab, right click on it to open the context
menu, then click Properties to display the dialog.

General

File or path
The name of the file.

The File Properties dialog is modeless. You can select a different file
without closing the dialog. A warning message prompts to save any
changes.

Absolute path
The full path to the file.

Repository
The repository file that contains this component entry.

Type
A brief description of the component type.
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Info
The status of the file. For example, file does not exist.
Supported platforms
Select the platforms that the component supports:
o Linuxé4.
e Winb4 (release runtime library).
e Winé4D (debug runtime library).
Compiler
Select the compiler for this component from the drop-down list:
* No preference.
e Specific Microsoft Visual C++ compiler.
e gcc version found in $PATH at compile time.

e Specific gcc version.

Build actions
Default actions depending on file extension
.lisa
A LISA source file that SimGen parses.
.c .cpp .cxx
A C or C++ source file that the compiler compiles.
.a .o
A Linux object file that SimGen links to.
.1ib .obj
A Microsoft Windows object file that SimGen links to.
.sgproj
A project file that SimGen parses.
.sgrepo
A component repository file that SimGen parses.
directory path/

An include directory for the search path that the compiler uses. The trailing slash
identifies it as an include path. For example, to add the directory that contains
the *.sgproj file, specify ./ (dot slash), not only the dot.

All other files

Copy a deploy file to the build directory.
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Simulation Generator (SimGen) is one of the Fast Models tools.

Ignore
Exclude the selected file from build and deploy. This feature can be useful for examples,
notes, or temporarily disabled files.

Customize actions
lgnore the file extension. Specify the actions with the check boxes:

LISA - input file passed to Simulator Generator as LISA
System Canvas passes the file to SimGen as a LISA file. Do not use this option for
non-LISA files.

Compile - compile as C/C++ source code
To compile a file as C/C++ code during the build process, add it to this list of
files.

Link - input file for linker
Link the file with the object code during the build process.

Deploy - copy to build directory
Copy the file into the build directory. This option can, for example, add dynamic
link libraries for running the generated system model.

Include path - add the file's path to additional include directories
Add the path of the parent directory that holds the file to the list of include
directories for the compiler.

Library path - add the file’s path to additional library directories

Add the path of the parent directory that holds the file to the list of library
directories for the compiler.

Related information
Project parameter |Ds on page 86

4.2.6.10 Find and Replace dialogs
This dialog enables searching for and replacement of text in an editor window.

The Find dialog and the Find and Replace dialog are essentially the same dialog in two modes,
find only, and find and replace. Switch modes by clicking the Find mode or Find and replace mode
buttons. By default, matches are case sensitive but matches can appear as part of longer words.
Change the default behavior by setting or clearing the relevant checkboxes in the dialog.

Open the Find dialog by clicking Search > Find... in the main menu. Type the text to find in the
box and click the Find Next or Find Previous buttons to search upwards or downwards from the
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current cursor position. You can re-use previous search terms by clicking on the drop-down arrow
on the right of the text entry box.

Open the Find and Replace dialog by clicking Search > Replace in the main menu. Replace the
current match with new text by clicking the Replace button, or all matches by clicking the Replace
All button. You can re-use previous find or replacement terms by clicking on the drop-down arrow
on the right of the text entry boxes.

Find and Replace mode is only available if the current active window is a source editor. In that
mode, additional replace controls appear. The dialog is modeless, so you can change views without
closing it.

4.2.6.11 Label Properties dialog

This dialog controls the text and display properties for a label.

Double-click on a label to display the dialog. Select Add Label from the Object menu to add a label
to the component.

Label

Specify the text to display on the label.
Font

The text font. Click Select Font... to change it.
Select Text Color...

Click to select a color for the text.
Select Background Color...

Click to select the background color for the label.
Check Transparent Background

Check to make objects behind the label visible, and to ignore the background color setting.
Horizontal

Set the horizontal justification for the label text.
Vertical

Set the vertical justification for the label text.
Rotation

Set the orientation for the label.
Frame Thickness

Set the thickness of the label border.
Shadow Thickness

Set the thickness of the label drop shadow.
Display on Top

Check to display the label on top of any components below it.
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Use these settings as default
Check to use the current settings as the default settings for any new labels.

4.2.6.12 New File dialog (File menu)
This dialog creates new projects and LISA source files.

To display the dialog, select New File from the File menu or click the New button.

Look in
Specify the directory for the new file.

File name
Enter the name for the new file.

File type
e |f a project is not open, this box displays .sgproj by default to create a project.
e If a project is open, this box displays .1isa by default to create a LISA source file.

Add to

Active for non-.sgproj files. Check to enable the adding of the created file to the open
project.

Select
Click to accept the name and path.

If the new file is of type .sgproj, System Canvas prompts for the top level LISA file.

Save time with the Recently selected files drop-down list. To remove a file, mouse
over it and press Delete, or right-click and select Remove from list from the context
menu.

Related information
Select Top Component LISA File dialog on page 76

4.2.6.13 New project dialogs

This section describes the dialogs that create new projects.

42.6.13.1 New Project dialog

This dialog creates new projects.

To display the dialog, select New Project from the File menu.
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Look in
Specify the directory for the new project file.

File name
Enter the name for the new project.

If you select an existing file, the new project replaces the existing project.
File type
The default type for Fast Models projects is . sgproj.

Select
Click to accept the name and path.

For existing projects, System Canvas queries the replacement of the existing project with a
new project of the same name.

After you click Select, the Select Top Component LISA File dialog appears.

The project file includes the path to the model repositories from the Default Model
Repositories pane of the Preferences dialog.

Related information
Preferences - Default Model Repository group on page 81

4.2.6.13.2  Select Top Component LISA File dialog

This dialog controls the name of the top-level LISA file for a project.

After clicking Select in the New Project dialog, this dialog appears. By default, the filename for the
top-level LISA file is the same as the project name. You can, however, specify a different name in
this dialog.

4.2.6.14 Open File dialog

This dialog opens project files, LISA source files, and text documents.

To display the dialog:
e Select Open File from the File menu.

e Select a file in the Component window and select Open from the context menu.

Look in
Specify the directory.
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File name

Enter the name of the file.
File type

Select the type of file.
Open

Click to open the file.

Open project file as text in source editor

Active for non-.1isa and for .sgproj files. Check to enable the opening of the file as plain
text in the Source window.

e Use this option, for example, for a .sgproj file to manually edit the list of
repositories. Such changes take effect after you close and reopen the file.

e |f you select a .sgproj file without checking this box, the project loads.

Save time with the Recently selected files drop-down list. To remove a file, mouse
over it and press Delete, or right-click and select Remove from list from the context
menu.

4.2.6.15 Port Properties dialog
This dialog controls port properties.

To display the Port Properties dialog, select a port or a connection.
e Select a component port in the Block Diagram view and:
o Double-click on the port.
o Click the Properties button.
o Select Object Properties from the Object menu.
o Right-click and select Object Properties from the context menu.

e Select a connection in the Block Diagram view and double-click to display the Connection
Properties dialog. To display the Port Properties dialog:

o Click the Master Port Properties button to display the properties for the master port.
o Click the Slave Port Properties button to display the properties for the slave port.

Name
The name of the port.
Type
The type of port and the protocol.
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Array size
For port arrays, the number of elements.

Show connections for port array index
For port arrays, enter an index value in the integer box to display only that element.

For individual ports of port arrays, this box displays the index for the selected port.
Port connections
e Sort the connections: click on the column headings.

e Change the connected port or address mapping: select a connection and click Edit
Connection.

e Add a connection: select a connection and click Add Connection.
e Delete a connection: select it and click Remove.

e Change the priority of a single connection: select it and click Increase Priority or
Decrease Priority.

Related information
Connection Properties dialog on page 70

4.2.6.16 Preferences dialog

This section describes the Preferences dialog ( File > Preferences ), which configures the working
environment of System Canvas.

42.6.16.1 Preferences - Appearance group

This group sets the appearance of System Canvas.

Show Tool Tips
Display all tool tips.

Display tool bar text labels
Display the status bar labels.

Word wrap in source windows

Wrap long lines to display them within the source window.
Show splash screen on startup

Show the splash screen on startup.
Reload recent layout on startup

Reload the layout settings from the last modified project.
Recent files and directories

Set the number of directories and files shown in System Canvas file dialogs and menus, up to
32 directories and 16 files.
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42.6.16.2 Preferences - Applications group

This group sets the application paths.

e On Microsoft Windows, environment variables appear as sMaxxxxx HOME. YOU
can use this format instead of sMAxxxxx HOMES.

o The different path specifications enable the use of different versions of Model
Debugger and provide more flexibility for installing Model Debugger separately
from System Canvas.

Simulator Generator Executable

SimGen
Set the path to the simgen.exe file.

Command arguments
Set additional command-line options.

Model Debugger Executable

Model Debugger
Set the path to the Model Debugger executable.

Command arguments
Set additional command-line options.

Model Shell Executable

Model Shell
Set the path to the Model Shell executable.

Command arguments
Set additional command-line options.

Run Model Shell asynchronously with output to console in separate window
Check to enable starting a separate Model Shell instance with its own output window.

To start the simulation, select the Run in Model Shell entry on the Projects
menu.

Path to Microsoft Visual Studio application ‘devenv.com’

Select the path to the Microsoft Visual Studio devenv.com file. This application is the
development environment and builds the model.

Reset to Defaults
Click to reset the application paths.
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Apply
Click to save the changes.

Run Model Shell asynchronously
On Linux, check to use the command line:

xterm -e <Model Shell Executable> optional command arguments list -m model.so

Host Debugger Command Line
On Linux, set the command-line options. The default text is:

xterm -e gdb --args %ISIMS%

where s1s1M% is a placeholder for the isim_system executable file.

On Linux, select the GCC compiler to build the model by using the SimGen
command-line option --gcc-path.

Related information

SimGen command-line options on page 20
Model Debugger on page 92

Model Shell on page 157

Project Settings dialog on page 83

42.6.16.3 Preferences - External Tools group

This group sets the tools that display the documentation.

use operating system file associations
Check to inactivate the external tool edit fields and buttons. Clear to activate them.

This checkbox is not available on Linux.

4.2.6.164  Preferences - Fonts group

This group sets the application fonts.

Application
The application font.
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Base fixed font
The Source view font.
Block Diagram Component Name
The component title block font.
Fonts depend on $DISPLAY variable
Check to use the font set in the sp1spLay variable.
Reset to base size
Reset all font sizes to the selected value.
Reset to defaults
Click to reset the fonts to the factory settings.

If non-Latin characters are used in LISA code, the base fixed font must support
them. The default font might not support non-Latin characters.
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4.2.6.16.5 Preferences - Default Model Repository group

This group sets the default model repositories for new projects.

Figure 4-21: Preferences dialog, Setup Default Model Repository

Document ID: 109415 1125 00 en
Version 11.25
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Suppressed Messages

Edit Path

"™ Preferences M
Appearance | Setup Default Model Repository
Applications
Extemal Tools Default files - checked items will be added to a new project:
Forts S(PVLIB_HOME)/etc/sglib sgrepo

]l

Remaove |

Cancel |

To incorporate components into a system, System Canvas requires information about them, such
as their ports, protocols, and library dependencies. For convenience, model repositories, such as
sglib.sgrepo, group multiple components together and specify the location of the LISA files and

the libraries that are needed to build them.

Default repositories are added by default to new projects. To add a repository to an existing

project, use the Component window context menu.

To enable the immediate use of models in new projects, System Canvas has a
default entry s (PvLIB_HOME) /etc/sglib.sgrepo. This entry is not deletable, but

clearing the checkbox deactivates it.

Add

Click Add to open a file selection dialog and add a new .sgrepo repository file to the list.

Copyright © 2024 Arm Limited (or its affiliates). All rights reserved.
Non-Confidential

Page 82 of 163



Fast Models Tools User Guide Document ID: 109415 1125 00 en
Version 11.25
System Canvas

Select a directory to add all of the repositories in that directory to the list of repositories.

Edit Path
Select a repository and click Edit to edit the path to it.

The path to the default repository s (PvLIB _HOME) /etc/sglib.sgrepo IS Not editable.

Remove
Select a repository and click Remove to exclude the selected repository from new projects.

This does not affect the repository itself.
The default repository $ (PvLTIB_HOME) /etc/sglib.sgrepo iS Not deletable.

File checkboxes

Check to automatically include the repository in new projects. Clear to prevent automatic
inclusion, but to keep the path to the repository available.

Up/Down

Use the Up and Down buttons to change the order of repositories. File processing follows
the repository order.

Related information
Repository files on page 15

4.2.6.16.6 Preferences - Suppressed messages group

This group lists the suppressed messages and controls their re-enabling.

Enable selected messages
Click to enable selected suppressed messages.

4.2.6.17 Project Settings dialog

This section describes the dialog (Project > Project Settings, or Settings toolbar button) that sets
the project settings and customizes the generation process.

426171 Project top-level settings

This part of the dialog sets the project build options.

Top level component
e Enter a name into the Top Level Component edit box.
e C(lick Use Current to set the component in the workspace as the top component.
e Click Select From List to open a dialog and select any component in the system.
Configuration
e Select an entry from the drop-down list to use an existing configuration.
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e Click Add New to create a new configuration. A dialog prompts for the name and a
description. Use Copy values from to select a configuration to copy the settings values
from. This can be an existing configuration or a default set of configuration settings.

e Click Delete to delete the selected configuration from the list.
The values default to those of the active configuration.

Selecting a configuration in this dialog does not set the configuration in the Select Active
Project Configuration drop-down box on the main window. System Canvas stores the
configuration set in this dialog in the project file, to use if you specify it for a build. You can
use this control to specify all of the configurations for a project, to simplify switching active
configurations.

If you build systems on Microsoft Windows workstations, other Microsoft Windows
workstations need the matching support libraries to run the systems:
Debug builds
Microsoft Visual Studio.
Release builds
Microsoft Visual Studio redistributable package.

4.2.6.17.2 Parameter category panel

This section describes the Parameter category panel, which lists parameters for the selected build,
under different views.

4.2.6.17.2.1 Parameters - Category View

This view lists categories and the parameters for the selected category.

Top-level configuration details
Select the top-most category item to configure the project settings.

Table 4-5: Configuration parameters in the Category View

Control name Parameter

Configuration name CONFIG_NAME
Platform/Linkage PLATFORM
Compiler COMPILER
Configuration description CONFIG DESCRIPTION
Build directory BUILD DIR

Targets

Select the Targets item to configure the build target parameters.
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Table 4-6: Target parameters in the Category View

SystemC component TARGET SYSTEMC

SystemC component with auto-bridging TARGET SYSTEMC_ AUTO

Link the set target to static SystemC library USE_STATIC_SYSTEMC LIB

SystemC integrated simulator TARGET SYSTEMC ISIM

SystemC integrated CADI library TARGET SYSTEMC MAXVIEW
Debugging

Select the Debugging item in the panel to configure the debug parameters.

Table 4-7: Debugging parameters in the Category View

Enable model debugging ENABLE DEBUG_SUPPORT

Source reference GENERATE LINEINFO

Verbosity VERBOSITY

Model Debugger MODEL DEBUGGER COMMAND LINE
Model Shell and ISIM MODEL SHELL COMMAND LINE
SystemC executable SYSTEMC_EXE

SystemC arguments SYSTEMC COMMAND LINE

Sim Generator
Select the Sim Generator item in the panel to configure the Simulation Generator
parameters.

Table 4-8: Simulation Generator parameters in the Category View

Simgen options SIMGEN COMMAND LINE
Warnings as errors SIMGEN WARNINGS AS ERRORS
Using namespace std ENABLE NAMESPACE STD
Make options MAKE OPTIONS

Compiler

Select the Compiler item in the panel to configure the compiler parameters.

Table 4-9: Compiler parameters in the Category View

Pre-Compile Actions PRE COMPILE EVENT

Include Directories INCLUDE DIRS

Preprocessor Defines PREPROCESSOR DEFINES

Compiler Settings ADDITIONAL COMPILER SETTINGS
SCX Library Settings ADDITIONAL SCX LIB SETTINGS
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Control name Parameter
Enable pre-compiling ENABLE PRECOMPILE HEADER
Linker

Select the Linker item in the panel to configure the linker parameters.

Table 4-10: Linker parameters in the Category View tab

Control name Parameter

Pre-Link Actions PRE_LINK EVENT

Linker Settings ADDITIONAL LINKER SETTINGS
Post-Build Actions POST BUILD EVENT

Post-Clean Actions POST CLEAN EVENT

Disable suppression of symbols DISABLE SYMBOL SUPRESSION

4.2.6.17.2.2 Parameters - List View

This view lists the parameters and their values. Reorder them by clicking on a column heading.

4.2.6.17.2.3 Parameters - Tree View

This view displays parameters in a tree structure, with expandable categories.

4.2.6.17.3 Project parameter 1Ds

The parameters that configure a project. These parameters can either be set in the System Canvas
Project Settings dialog or in the sgproj file passed to SimGen.

Table 4-11: List of parameters shown in List View

Parameter ID Parameter Default Description
name
ADDITIONAL Compiler - Compiler settings. If your C++ source code uses C++14 syntax, specify -std=c
COMPILER SETTINGS settings ++14 in this parameter. For Microsoft Windows, consult the Visual Studio
documentation.
ADDITIONAL Linker - Linker settings. For Microsoft Windows, consult the Visual Studio
LINKER SETTINGS settings documentation.
ADDITIONAL SCXlibrary |- Compiler flags specified here are added to the scx library compiler flags.
SCX LIB SETTINGS settings
BUILD DIR Build - Build directory. The path can be absolute or relative to the location of the
directory project file.
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Parameter ID Parameter  Default Description
name
COMPILER Compiler - The compiler to use to build this configuration. One of the following:
VC2019
Microsoft Visual Studio 2019.
gcc
The first gcc version in the Linux search path.
gcc-7.3
GCC 7.3.
gcc-9.3
GCC 9.3.
gcc-10.3
GCC 10.3.
CONFIG_DESCRIPTION Configuration | - Description of the configuration.
description
CONFIG NAME Configuration |- Name of the configuration. For example Linux64-Debug-GCC-9. 3.
name
DISABLE Disable 0 If true, stop SimGen from adding the -fvisibility=hidden flag to mark
SYMBOL SUPPRESSION suppression symbols as hidden.
of symbols
ENABLE DEBUG_SUPPORT |Enable model | 0 Use implementation-defined debug support.
debugging
ENABLE NAMESPACE STD |Enable 1 Use namespace std:
namespace 1 (rue)
Generate using namespace std and place in the code.
0 (false)
Specify the namespace. This setting might reduce compilation time.
ENABLE Enable 0 Precompile headers if true.
PRECOMPILE HEADER precompiling
GENERATE LINEINFO Source "LISA Control line redirection in the generated model source code:
reference nge "LISA Code"
(incl
headers) " Source code.
"LISA Code (incl. headers)"
Source and header.
"Generated Code"
No line redirection at all.
INCLUDE DIRS Include - Additional include directories. Separate multiple entries with semicolons. Non-
directories absolute paths are relative to the sgproj file.
MAKE OPTIONS - Additional options to pass to make. Linux only.
MODEL_DEBUGGER_ Model - Additional command line options to pass to Model Debugger.
COMMAND LINE Debugger
MODEL_ Model Shell |- Additional command line options to pass to Model Shell or ISIM.
SHELL COMMAND LINE |and ISIM
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Parameter ID Parameter  Default Description
name
PLATFORM Platform/ - Host platform for which this configuration is valid. One of:
linkage Linux64
Linux x86-64.
Linux64_armv8l
Arm® AArché4 Linux.
Winé64
64-bit Microsoft Windows, linked against release runtime library.
Win64D
64-bit Microsoft Windows, linked against debug runtime library.
POST BUILD EVENT Postbuild - Commands to execute after building the model. Separate multiple entries with
actions semicolons.
POST CLEAN EVENT Post-clean - Commands to execute after the standard clean has completed.
actions
PRE_COMPILE EVENT Precompile |- Commands to execute before starting compilation. Applies to Microsoft
actions Windows only. Separate multiple entries with semicolons.
PREPROCESSOR DEFINES |Preprocessor |- Preprocessor defines. Separate multiple entries with semicolons.
defines
PRE_LINK EVENT Prelink - Commands to execute before starting linking. Applies to Microsoft Windows
actions only. Separate multiple entries with semicolons.
SIMGEN COMMAND LINE |SimGen - Additional command line options to pass to SimGen.
options

SIMGEN_
WARNINGS_AS_ERRORS

Warningsas |["0"
errors

If 1 (true), treat LISA parsing and compiler warnings as errors.

SYSTEMC_COMMAND LINE |SystemC - Command-line arguments for SystemC executable.
arguments
SYSTEMC_EXE SystemC - Name of custom executable running exported SystemC model.
executable
TARGET SYSTEMC SystemC 0 If 1 (true), build a library with an exported SystemC component.
component
TARGET SYSTEMC AUTO |SystemC 0 If 1 (true), build a library with a SystemC component with auto bridging.
component
with auto-
bridging
TARGET SYSTEMC ISIM |SystemC 0 If 1 (true), build a SystemC ISIM executable.
integrated Note:
simulator It is invalid to select both TARGET SYSTEMC MAXVIEW and
TARGET SYSTEMC ISIM.
TARGET _ SystemC 0 If 1 (true), build a CADI system dynamic library with the SystemC scheduler
SYSTEMC MAXVIEW integrated for running from Model Debugger or Model Shell.
CADI library Note:

It is invalid to select both TARGET SYSTEMC MAXVIEW and
TARGET SYSTEMC ISIM.
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Parameter ID Parameter Default Description
name

USER_SYSTEMC DYNLIB |User NULL Set this parameter to the full path of a static or dynamic SystemC library. This
specified parameter overrides the default location where SimGen looks for it, which is
SystemC specified by the SYSTEMC HOME environment variable. For more information,
shared library see Linking against the SystemC library in the Fast Models User Guide.
path

USER_SYSTEMC MAIN User defined |NULL Set this parameter to a file that defines a custom sc_main () function, for an
SystemC ISIM target (TARGET_SYSTEMC_ISIM). SimGen uses this function instead of
main file path generating a default one. This parameter must include the path relative to the

build directory.

USE_ Link the 0 Link to a static rather than dynamic SystemC library. By default, the

STATIC SYSTEMC LIB |settarget SYSTEMC_HOME environment variable specifies the location of the library, but
to static you can override this using parameter USER_SYSTEMC_DYNLIB. For a CADI
SystemC library, whose build target is TARGET SYSTEMC MAXVIEW, this parameter is
library. set by default and cannot be unset.

VERBOSITY Verbosity "Off" Verbosity level: "Sparse™, "On", or "Off".

Related information
Auto-bridging

4.2.6.18 Protocol Properties dialog
This dialog displays the properties of protocols.

Select a protocol from the Protocols list, right-click on it and select Properties to display the
properties.

Protocol name
The name of the protocol.

File
The file that defines the protocol.
Repository
The repository that contains the reference to the file path.
Description
A description dating from the addition of the file to the project.
Methods
A panel that displays the LISA prototypes of methods, or behaviors, available for the protocol.
The values are for reference only. They are not editable.
Properties
A panel that displays the properties for protocol. The values are for reference only. They are
not editable.
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4.2.6.19 Run dialog
This dialog specifies the actions that execute to run a selected target.
There are actions for different targets, and additional options.

To display the dialog, click Run from the Project menu.

Select command to run
Select the executable to run.

Full command line
Adjust the command line that System Canvas generates, for example, add parameters or
change the location of the application to load onto the executable.

Effective command line

Shows the complete command line with expanded macros and environment variables, ready
for execution.

Model Debugger

Run the model in Model Debugger. The initial command line options come from project
settings and user preferences.

Model Shell
Run the model with Model Shell. The initial command line options come from project settings
and user preferences.

ISIM system

Run the model as an ISIM system. The initial command line options come from project
settings and user preferences.

Custom

Specify the command line in Full command line.
Recent

Select a recent command.

Insert Placeholder Macro
Insert a macro or environment variable from drop-down list at the current cursor position in
Full command line. System Generator expands them to build the complete command line.
%CADI%
The full absolute path of the CADI dynamic library.
$SISIMS
The full absolute path of the ISIM executable.
$BUILD DIR%
The relative path to the build directory (relative to project path).
$DEPLOY DIR%
The relative path to the deploy directory (identical to $BUTLD DIRS).
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$PROJECT DIR%
The full absolute path to the directory of the project.

Launch in background

Run an application asynchronously in a separate console window. Use this if the application
requests user input or if the output is long.

Clear History

Remove all the recent entries from command history. This also removes corresponding items
from the System Canvas main menu.

4.2.6.20 Self Port dialog
Use this dialog to add a port to the top-level component.

To display the dialog, without having anything selected in the Block Diagram view, click Add Ports,
or click Add Port from the Object menu.

Instance name
The name of the port.

Array size
The number of ports, for a port array. Leave the box empty, or enter 1, for normal ports.

Protocol
The name of the protocol for the port. To display a list of protocols, click Select....

Type

Master port or Slave Port.
Attributes

e Addressable for bus ports.

e Internal for ports between subcomponents. The port is not visible if the component is
added to a system.

Create LISA method templates according to selected protocol

Select an option from the drop-down list to create implementation templates for methods, or
behaviors, for the selected protocol:

e Do not create method templates.

e Create only required methods. This is the default.

e Create all methods, including optional behaviors.

This creates only methods corresponding to the selected port type, that is, for either master

or slave.

Editing the existing port might create new methods, but does not delete existing methods.
Mirror port image

Reverse the direction of the port image.
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5. Model Debugger

Model Debugger for Fast Models is a fully retargetable debugger for scalable cluster software
development. It is designed to address the requirements of SoC software developers.

Model Debugger has an easy to use GUI front end which supports:

e Source-level debugging.

e Complex breakpoints.

e Advanced symbolic register display.

e Customized window layout.

Model Debugger can connect to any Component Architecture Debug Interface (CADI) compliant
model.

It supports full cluster debugging, and multiple instances of Model Debugger stay fully
synchronized while debugging different cores running within a single system.

Model Debugger is included in the Fast Models package and in the Fast Models FVP Standard
Library package. For installation information for the Fast Models package, see Installation in the
Fast Models User Guide.

5.1 Key features
This section describes the key features of Model Debugger.

e Full simulation control on C-statement and instruction levels.

e (C-source level display with syntax highlighting.

e Integrated variable browser.

e Low-level disassembly display.

o Call stack and backtrace.

o Complex register display with unlimited register groups and compound registers.
e Memory windows with support for multiple memory spaces and bit widths.

e Breakpoints on register and memory locations with complex conditions.

e Advanced search capabilities.

e Intuitive GUI with fully customizable window layout.

e Project management to store debugging sessions including window layout, open files, and
breakpoints.
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Fast Models targets do not support all of these features.

5.2 Retargetable debugger

Model Debugger supports completely retargetable debugging of any target that supports the CADI
debug interface.

All target-related information, such as the disassembly and resources like register files and flags, is
contained in the target model library. Model Debugger communicates with the target using CADI
to retrieve the static target-specific information, for example a register file. It can then determine

the target state and control execution.

Model Debugger can attach to and debug target components that are part of Fast Models systems.
It can also debug any stand-alone target model library that has a CADI interface.

5.3 Cluster debugging

Model Debugger supports cluster debugging and can be attached to an arbitrary number of core
targets in a cluster system.

If attached to a processor model, Model Debugger automatically loads the debug information for
the respective target processor and colors all views.

Model Debugger can save the appearance for each target that is based on project files. Information
that can be saved and restored includes:

o Debugger geometry.

o Complete layout and geometry of all views.

e Breakpoints.

Related information
Model Debugger sessions on page 108

5.4 Using Model Debugger

This chapter describes how to use Model Debugger.
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5.4.1 Launching Model Debugger from the command line

This section describes how to launch Model Debugger, and how to start models and connect to

them from it.

Related information
Preferences dialog box on page 152

5.4.1.1 Model Debugger command-line options

To launch Model Debugger from the command line, type modeldebugger, with options and

arguments.

Table 5-1: Command-line options

Short Long option Description

--cyclelimit
<CYCLES>

Set a limit on the number of system cycles for a simulation in non-GUI mode.

Use the —-nogui option to enable this option.

--debug-isim
<ISIM SYSTEM>

Start 1SIM SYSTEMand connect Model Debugger to it.

--debug-sysc Start SYSTEMC simulation and connect Model Debugger to it.
<SYSTEMC>
-T -—timelimit Set a time limit for the simulation in non-GUI mode.
<TIME>
Use the ——nogui option to enable this option.
-a --application Load the application FILE. To target a specific core in cluster systems, give the path to the core instance. For
<FILE> example, foo.bar.core=dhrystone.axf.
Note:
For the application file to be displayed in the Model Debugger Select Targets dialog, you must also specify
the remote CADI simulation. See the —c option.
-C --parameter Set a single model parameter. Specify it as a path naming the instance and the parameter name using dot
<PARAMETER> separators. For example, foo.bar.inst.parameter=1000. To set multiple parameters, use -—config-
file.
-c |--connect Connect to a remote CADI simulation. SIMULATION ID specifies the simulation to connect to. --1ist-
<SIMULATION ID>|connections displays the list of available connections.
-E --enable- Use verbose messages if displaying message text for message classes MSGCLASS. Without an argument, this
verbose option lists all classes.
<MSGCLASS>
-e -—env-connect Connect to remote CADI simulation using the following environment variables:

CADI_CLIENTPORT_TCP
Port number.

CADI_INSTANCEID
Component instance name.
CADI_APPLICATIONFILENAME
Application file name.
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Short Long option Description

-F --stdout-to- Print all application output to FILE instead of the StdlO pane in the Output Window.
file <FILE>
-f --config-file Use model parameters from the configuration file FILE.
<FILE>
-h --help Print the available options and exit.
-i -—instance Specify the instance.
-L --cadi-log Log all CADI calls into an XML logfile CADILog-nnnn.xml, where nnnn is a set of four digits. The logfile is
created in the same directory as the model.
--list- List all possible connections to remote CADI simulations on the local machine and exit afterwards. Each
connections simulation has a unique simulation ID.
--list- List target instances.
instances
-1 --list-params List target instances and their parameters.
-m --model <FILE> |Load the specified model.
-N --nogui Run the simulation without displaying the GUI.
-n --no-params- Do not display the parameter configuration dialog at startup.
dialog
-0 --stdout-to- Print all application output to stdout instead of the StdlO pane in the Output Window.
stdout
-p --project Load the project file FILE.
<FILE>
-q -—quiet Suppress all Model Debugger output.
--plugin Load specific trace plug-ins. The equivalent environment variable is FM_TRACE_PLUGINS.
-V --verbose Equivalent to --enable-verbose "MaxView"
-v --version Print the tool version and exit.
-x --force-reg-hex |Force registers with initial integer display to be hexadecimal format instead.
-Y --layout <FILE>|load the layout file FILE.
-y --no-target- Suppress the Select Target dialog box that normally appears when a model is loaded. Model Debugger
dialog automatically connects to targets that have the executes software flag set. From the GUI, you can use
the Other Settings checkbox in the Preferences dialog box to suppress the Select Target dialog box.

5.4.1.2 String syntax

Filenames and other strings that are specified when starting Model Debugger from the command
line must be within double quotes if they contain whitespace.

For example:

modeldebugger -a "cluster0O.cpuO=my application.axf"
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There is no requirement to use quotes if the string has no spaces. Both of these forms are valid:

modeldebugger -a cluster0.cpulO=dhrystone.axf

modeldebugger -a "cluster0O.cpuO=dhrystone.axf"

5.4.1.3 Configuration file syntax

You can configure a model that you start from the command line with Model Debugger by
including a reference to an optional plain text configuration file. Each line of the configuration file
must contain the name of the component instance, the parameter to be modified, and its value.

Use this format:

instance.parameter=value
The instance can be a hierarchical path, with each level separated by a dot "" character. If vaiueis

a string, additional formatting rules might apply.

You can include comment lines beginning with a # character in your configuration file. Boolean
values can be set using either true/false or 1/0, for example:

# Disable semihosting using true/false syntax
coretile.core.semihosting-enable=false

#

# Enable VFP at reset using 1/0 syntax
coretile.core.vfp-enable at reset=1

#

# Set the baud rate for UART O
baseboard.uart 0.baud rate=0x4800

Related information
String syntax on page 95

5.4.1.4 Running Model Debugger without a GUI

Model Debugger can be run without a Graphical User Interface (GUI). This mode is triggered by the
command-line option --nogui.

To limit the duration of a simulation in non-GUI mode, specify the amount of seconds or system
cycles using the command-line options:
e --timelimit time in seconds

e --cyclelimit number of system cycles

The -—timelimit and --cyclelimit options are only available in —-nogui mode.
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5.4.2 Launching Model Debugger from System Canvas
This section describes how to launch Model Debugger from System Canvas.

Procedure
1. Open the Debug Simulation dialog box in either of the following ways:

¢ Click the Debug button on the toolbar.
e Select main menu > Project > Launch Model Debugger .

The Debug Simulation dialog box appears.
If you have loaded a project, the target option and the Application field are available for use.

Figure 5-1: Debug Simulation dialog box

;-'; Debug Simulaticn

Launch Madel Debuagger and attach to target

(o Nune gtart Model Debugger alone without attaching to any target
( CADIlibrany not available: no project loaded
( ISIM executable naot available: no project loaded

Additional Model Debugger command line options

Application and parameter files for simulation
Application: | |
Parameter file: | |

Launch System to Create File Edit File... |

Message:

QK Cancel

2. Click OK.
Model Debugger starts.

5.4.3 Configuring model parameters

This section describes how to configure models.

If you had not yet loaded a model when Model Debugger starts:

Copyright © 2024 Arm Limited (or its affiliates). All rights reserved.
Non-Confidential

Page 97 of 163



Fast Models Tools User Guide Document ID: 109415 1125 00 en
Version 11.25
Model Debugger

Select File > Load Model.

2. In the Load Model dialog box that appears, locate and select the required model, then click
Open.

3. A dialog box appears:

Figure 5-2: Configure Model Parameters dialog box

H Configure Model Parameters

— Configure Parameters

Parameter category [[1 Core
= scx_cad_system_LinuxG4-Relkase-GCC-4....
- Clock100MHz [¥ Core. BROADCASTOUTER =
LS | o cache-siate_mockikd
- Core.cpul iz
[~ Core.dcache-state_meodslied
- Mamory
- REMOTE_CONMNECTION.CADISarver Cora. CLUSTER_ID: 8]
- REMOTE_CONMNECTION. CADI Sarverd

[~ Core.dcache-prefetch_snabled
- pia11_uart

. pO11_uartclk_divider [~ Core.icache-prefatch_snabled

- taInetterminal Core decache-maintenance_latancy: ID

Core.doache-snoop_data_transfer_latency: IU

BB\ e E e |

Core.dcache-write_access_latency: IU M I j
', Category View A ListView A Tree View f
Status: |
[v Hexadscimal display for numeric values QK Cancel |
A

If you had already loaded a model before Model Debugger starts, Model Debugger checks the
available components and opens a similar dialog box.

The exact contents and titles of the panes vary depending on the model.

The Configure Model Parameters dialog box has the following sections:

Parameter category
This pane contains a hierarchical list of the component parameters by category. To expand or
collapse the view, click the + or - symbol.

Parameter setting
The parameter values are displayed in the right-hand pane.

To toggle between hexadecimal or decimal views, use the box in the lower left corner of the
window.
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The name of this pane varies, depending on the model, but its purpose and
usage is the same in all cases.

To view the configuration parameters as a single list, click the List View tab. The Tree View is
similar, but shows the same parameters in a grouped hierarchy.

Figure 5-3: Configure Model Parameters dialog box, List View tab

& Configure Model Parameters

— Configure Parameters
Parametar nama | Valua | Typa | Dafault | Mock | Description -
Clck100MHz.div 10x1 int Ol Clock Bate Divider. This paramater is not ex posed via CAD| and can only b...
Cora . BROA... 11 bool 1 Enable broadcasting of cache maintenance operations to downstream cach...
Core BROA... 1 [ s] 1 Enable broadcasting of Inner Shareable transactions. The broadcastinner si..
Core.BROA... 1 bool 1 Enable broadcasting of Quter Shareablke transactions. The broadcastoutar si..
Core CLUSTER... |0 int 0 Processor cluster [D value
Core. DBGROM... |0 int 0 Initialization value of DBG DRAR registar. Bits[47:12] of this registar specify t...
[0 cCore.DBGR... 'O bool 0 If true, set bits[1:C] of the CP15 DBGDRAR to indicate that the address i valid
Core GICDL... 1 ool 1 Disable the new style G 1Cv3 CPU interface in each core mode|. Should be k...
Core PERIPHBA. .. | 0x 13080000 !int Ox1308. .. Base address of peripheral memory space
Core.bus_type 0 int 0 Cosmetic change that changes reset value of L2ACTLR register. 0, ACE. 1, ..
Core.cpud.A.. 1 bool 1 Register width configuration at reset. 0, AArch32. 1, AArched.
O Core.cpud.C...:0 bool 0 Endianness configuration at reset. O, littke endlian. 1, big endian.
O corecpud.C...:0 ool 0 Instruction set state when resetting into AArch32. O, A32. 1, T32.
M Cormenn o 0 bl 0 Initializa to disable access tosome CP16 renistars j
', Category View A List View f Tree View f
Status: |
¥ Hexadscimal disply for numeric values QK Cancel |
A

Set the parameters for the model and click OK to close the dialog box.
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5.4.4 Selecting target components

After closing the Configure Model Parameters dialog box, the Select Targets dialog box appears.
Select the components to be debugged in the model.

Figure 5-4: Select Targets dialog box

k&l Select Targets

— Selkect Targets to Load

Instance Name 1D Target Name SW | Type Version Application file - click to edit {only for targets running softwarn
re.cpu : ARM_Cortax-af : ‘tor 11.13. .-'Cc-rr_ex—.:__.:.rmrs—.'—.[.-'sc-ft-..-nre_.-'hellc-_nxf LIEI
D ClocklODOMHZ i 11 Clc-ckl.'.-i\rider i Periphernlll.lS.SB f
O core E wcluster_ARM Cortex-A53 Ccluster 11.13.38
O Core.cpul.dtlb 10 'Tlbcadi other 11.13.3B
O core.cpul.lldocache E 'FvCache EBus 11.13.38
O Core.cpul.llicache 5 'pvCache Bus 11.13.3B
O core.12_cache 7 iFvCache Eus 11.13.38
O cortexa 0 CortexA EysEtem 1.0
O memory 4 ‘RAMDevice Feripheralill.13.38
O pl0ll_uart 2 'FLO11_Dart EystemIF 11.13.3E
O pl01l_uart.clk_divider 3 wclockpivider Feripheral'11.13.3E
O telnetterminal 1 TelnetTerminal Target 11.13.3B
Status: |
Salect Al | Deselect Al | oK Cancel

Click the checkbox next to the components to load.

2. The Application file column displays applications to load for the processors. If the correct
application is not selected, click in the field and enter the name of the file.

3. If the application name in the list is the same as the application that was already loaded, the
debug information is automatically loaded to the debugger.

4. Click OK to close the dialog box.

5. One or more instances of Model Debugger are created, depending on how many targets you
selected to load.

If the application is loaded and the source code can be found from the debug information in the
specified file, Model Debugger displays the code in the source window.
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5.4.5 Loading an application

If the application is not loaded automatically, select File > Load Application to locate and load the
application manually.

Figure 5-5: Load Application dialog box

k@l Load Application - Instance name: Core.cpul

3.
File name: Ihelb.axf Cipen
File type: IAppIicatbn Files | “.elf ".srec *.axf *.hex *.out *.in ".sym) j Cancel

[~ Load Debug Infoonly

[7 Enzble SMPApplication [eadling

Reset the component after loading the source.

The Load Application dialog box only displays if you have loaded a model from
Model Debugger.

5.4.6 Connecting Model Debugger to a running ISIM

You can use Model Debugger to connect to and debug a remote Integrated SIMulator (ISIM) that has
a CADI interface.

Procedure

1. Launch your ISIM executable with the -s option to start a CADI server.

2. Launch Model Debugger.

3. To display the Model Debugger Connect remote dialog box, select File > Connect to Model :
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Figure 5-6: Connect remote dialog box

=* Model Debugger - Connect remote

o5 Mame Description
000 Systemn Generator: CortexA picl = 147251, pwd = 'home/ [ARM/hello-workd_fast-mock s/Cortex-A_Armv...

| 1 connection found: Please sekct the simulation instance you want to connect to and press Connect.

7,

Select the required simulation instance and click Connect.

5. Select a target, for example the processor, and click Connect to connect to the specific
component instance in the simulation.

6. If no application loads, select File > Load Application Code. Select the application image from
the Load Application dialog box and click Open.

If the application loads and the debug information in the application file allows
it, Model Debugger displays the source code in the source window.

5.4.7 Starting a simulation within Model Debugger

In Model Debugger, you can start a SystemC or Integrated SIMulator (ISIM) model simulation and
then connect to it.

Procedure
1. Select either:

e File > Debug Isim System ... to display the Debug Isim System dialog box.
e File > Debug SystemC Simulation ... to display the Debug SystemC Simulation dialog box.
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Figure 5-7: Debug Isim System dialog box

H Debug Isim System s

-A32x1/Linux64-Release-GCC-9.3/isim_system | =
1/ARM/FastModelsPortfolio_0.0/images/brot.axf =| =

Launcn system o Greaie rile

N ——

2. Select a simulation and optionally an application (and parameter file for an ISIM only). If a file is
missing, an error message appears. Click OK to start the simulation and connect.
The Select Targets dialog box appears.

Related information

Connecting Model Debugger to a running ISIM on page 101

5.4.8 Connect Model Debugger to a model running on another host

You can connect Model Debugger to a Fast Model that is running on a different host machine by
using the environment variable capt TARGET MacHINE and some extra arguments when launching
the model.

Procedure
1. Start the model with the arguments:
-s
Start the CADI server.
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-C REMOTE_CONNECTION.CADIServer.enable remote_cadi=1
Enable a remote client, for instance Model Debugger, to connect to the CADI server.

-C REMOTE_CONNECTION.CADIServer.listen_ address=<IP_address>
Specify the network address for the CADI server to listen on.

-C REMOTE_CONNECTION.CADIServer.port=<port>
Specify the port for the CADI server to listen on.
-P
Optional parameter to print the port that the CADI server is listening on.

On the machine that Model Debugger will run on, set the environment variable
CADI TARGET MACHINE to the IP address and port number from step 1. Use the following syntax:
CADI TARGET MACHINE=<IP address>:<port number>

Launch Model Debugger.

Example 5-1: Connect Model Debugger to an ISIM running on a separate host

This example connects Model Debugger running on host 2 to an ISIM running on host 1:

1.

2.

Run the following command on host 1:

./isim system -S -p -C REMOTE CONNECTION.CADIServer.enable remote cadi=1 \
—-C REMOTE CONNECTION.CADIServer.listen address=12.34.56.78 \
-C REMOTE CONNECTION.CADIServer.port=7000

Run the following command on host 2:

env CADI TARGET MACHINE=12.34.56.78:7000 modeldebugger

5.4.9 Using the cache view registers

The Register view displays registers related to the cache when you select a pvcache target to load.

Procedure

1. To update the data values displayed in these registers, double click on the value of the

CACHE SEL register and press Enter:
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Figure 5-8: Update the cache view register values

INFO =]
Register Value ]
- CACHE_INFO 0x00000000 D0001FFF

- |0x00000000
CACHE_SEL INDEX O=x0000000 BOOOOOOD

CACHE_SEL_METHOD ;ByI ndex CACHE_SEL (Cache Selection Register)
+-CACHE_RET_INDEX ‘000000000 |cur: (00000000 00000000
+-CACHE_RET_TAG '0x00000000 |prv: (x00000000 00000000
- CACHE_RET_PADDR 000000000 00000DO0O
~CACHE_RET_DATA 0 '0x00000000 000DODODD
~CACHE_RET_DATA 1 '0x00000000 D00DODODD

-~ CACHE_RET_DATA 2 '0x00000000 000DODODD
~CACHE_RET_DATA_3 '0x00000000 D00DODODD

- CACHE_RET_DATA 4 '0x00000000 000DODODD
~CACHE_RET_DATA_ S '0x00000000 D00DODODD

-~ CACHE_RET_DATA & '0x00000000 000DODODD
~CACHE_RET_DATA_ 7 '0x00000000 D00DODODD

2. You can view the cache line values using either the ByIndex or Bysetway cache selection
method. To change between them, double click on the cacee_se1, meTHOD Value and edit the
value to either Bysetway Or ByIndex, then press Enter:

Figure 5-9: Change the cache selection method

INFO

Register Value

i--CACHE_IHFO ‘0=z00000000 ODODOLFFF
i--CACHE_SEI. EDXDDDDDDDD gooooooo
L CACHE_SEL_INDEX EUKUUUUUUU gooooooo

f BySetWay
i--CACHE_RET_IHDEX ‘0=x00000000 DOODODOODODDO
i--CACHE_RET_TAG :DXBSDDDDDD oooooo4o
LeCACHF RET PANNR NenNNANANN A22A0NNN

Related information
Register views on page 134

5.4.10 Setting and removing breakpoints

This section describes how to work with breakpoints.

Related information
Breakpoint dialog boxes on page 150
Breakpoint Properties dialog box on page 150
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5.4.10.1 Setting breakpoints in the debug views

This section describes how to set different kinds of breakpoint in the debug views.

Source code view

The second column contains small bullets for each source line. To set a breakpoint, double
click on a bullet.

Figure 5-10: Source view breakpoint

@ g Line: | ﬂ File: |l:|hr1.'_1.c ﬂ 4
114 - printf {"~n"): -
115 T _J
116 el=e
117 i
118 - printf ("Program compiled without 'register' attribute~n"):
119 - printf ("~n"):
120 1
121 printf ("Flease give the number of runz through the benchmarl: ")
122 i
123 int n:
1244 zcanf ("Hd". &n):
125 - Humber_ Of _Run= = n:
126
127 - printf ("~n"):
128
129 - printf ("Execution =tarts. ¥d runs through Dhry=stone~n",
Humber_ Of_Runs=):
130
131 - o
132 ## Start timer =7 -
S 1Y ol

Disassembly view
To set a breakpoint on a line, double click on any column.

Figure 5-11: Disassembly view breakpoint

[0 & Addwess: | v| | Defaut mode v | %
| Address | Opcode | Disassembhy |ﬂ
Ox00001420 '0CcO00134 JAL _init_timer —
Ox00001424 54000000 NOF
. Ox000014282 main Ll:
g8collsz2o LW Rl, 6432 (R0)
Ox0000142C OcO001BC JAL _start_timer
Ox00001430 54000000 NOP
Ox00001434 OFFFFECC JAL _wait_feor_irg
Ox00001438 54000000 NOF
Ox0000143C OFFFFCTO JAL _reset_irg received
Ox00001440 54000000 NOP
Ox00001444 BCOll6rB8 Lw Rl, 5800(R0) ﬂ
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Register view
To set breakpoints, double click on the first column, the register name column.
Figure 5-12: Register view breakpoint

x|
| GFR ~|

Register |"u"a|ue
RO 0x00000000
=i 0= 00000000
~R2 0x00000000
K3 0x00000000
R4 0x00000000
RS 0x00000000
~RE 0x00000000
K7 0x00000000 j

Memory view

To set breakpoints, select Insert Breakpoint from the context menu. It is not possible to set a
memory breakpoint by double clicking on an address.

Local variables view

It is not possible to set these breakpoints.
Global variables view

It is not possible to set these breakpoints.

Call stack view
To set breakpoints, double click on items in the first column.

To use this view, the architecture must have a definition of the DWARF
register mapping and the model must have DWARF register mapping too. The
loaded application must be an ELF file that contains a .debug frame section.

Pipeline Table
To set breakpoints, double click on the name in the first column.
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Figure 5-13: Pipeline table breakpoint

Fipeline Table x|
+{ IF ~| x| $HH D ~| x|l Ex ~ | x| HH MEM ~ | x| $JH we | x| -]
PC |0x00001834 PC |0x00001830 PC |0x0000162C PC |Dx00001628 PC |0x0000L1624
CoN 3 com 3 CoN 3 Con 3 Con 3
AFECOOOO ope |2 3DEOOC4 opc|03COES20 ope |AFOOFFFC ape 00000000
sw 0{R29) , R2!|dis|rDDI R3O0, R3O0, |dis|cDD R29, R3O0, 1 dis|sw -4({R30) . dis|sYSNOP
it |0x00000000 it |0x00000002 it |0x00000001 it |(0=x00000004 it |0x00000000 o
a Ox00000000 a Ox00001848 a Ox00001844 a 000001240 a Ox 00000000
b |Ox00000000 b Ox 00000000 b |Ox00000000 b |OxC0000000 b QOx 00000000
d |Ox00000000 d Ox 00000000 d |Ox00000000 d |Ox0000172C d Ox 00000000
i |oxoDooooooo i |Ox0O0ODDDO4 i |0x00000000 i |OxFEFFFFFC i |0xDOo0000O0OD -
< 2
Watch view

If you copy an item from another view into the Watch view, you can set breakpoints in either
the original view or the Watch view.

5.4.10.2 Setting conditional breakpoints

Some breakpoint objects support conditional breakpoints.

About this task
To create a conditional breakpoint:

Procedure
1. Set an unconditional breakpoint.
2. Set the conditions for the breakpoint with the Breakpoint Properties dialog box.

Related information
Breakpoint Properties dialog box on page 150

5.4.10.3 Removing and disabling breakpoints

This section describes how to inactivate breakpoints.

You can quickly remove a breakpoint by double clicking on it. To inactivate a breakpoint without
removing it, disable the breakpoint by right-clicking on the breakpoint and selecting Disable
breakpoint in the resulting context menu. A disabled breakpoint is shown as a gray, rather than
red, circle symbol. Other breakpoint dialog boxes and menus also permit you to configure your
breakpoints.
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5.4.11 Model Debugger sessions

Model Debugger session files enable saving and restoring debugging sessions and provide a
convenient way to specify the session parameters.

Session files have the extension *.mvs.

The session files are only available for directly loaded models. They cannot be used
for connections to Model Shell or SystemC simulations.

The information that can be saved and restored includes:
e Debugger main window geometry.

e Layout of all debug views.

e Target model being loaded.

e Application file.

e Breakpoints.

Session files also enable configuring the individual layout of debugger windows for cluster systems.
You could, for example, then use the project with SoC Designer.

To save a session, select Save Session, or Save Session As, from the File menu.

To load a session and restore the original model connection and window layout, select Load
Session from the File menu.

5.5 Model Debugger GUI

This chapter describes the windows, menus, dialogs, and controls in Model Debugger.

5.5.1 Application windows

The Model Debugger GUI consists of the main menu, the toolbar, and the workspace with dock
windows.

This screen capture shows the default layout, but you can configure it using the Layout menu:
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Figure 5-14: A Model Debugger session: default window layout
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1. Source window shows the source code with line numbers and bullets that represent lines of
executable code, on which you can set breakpoints.

2. Disassembly window shows indicators for breakpoints and the PC, and address, opcode, and
disassembly strings.

3. Register window shows registers and their values.

Local variables window shows all local variables (indicated by the letter L) and parameters
(indicated by the letter P) that are valid at the current PC, with their type and value.

5. Memory window shows the contents of a range of memory addresses starting from the base
address specified in the address field (Addr:). Other fields allow for selection of the address
space (Space:) and physical memory block (Block:).

Output window displays debugger messages and debug target output.

Call stack window displays the call stack.

Related information
Preferences dialog box on page 152
Saving the window layout on page 122

5.5.1.1 Workspace
The workspace can contain various view types.

e Source code.
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e Disassembly.

o Call stack.
e Thread.

e Register.
e  Memory.

o Global variables.
e Local variables.
o Output.

o Watch.

By default, the layout does not contain the thread, global variable, or watch windows.

The workspace layout can be customized by opening views, closing views, or specifying options in
the Preferences dialog box.

All views can be moved or resized. Project files enable saving and restoring the customized layout.
The files can give each processor target type, and even each target instance, a unique appearance.

5.5.1.2 Main toolbar

The main toolbar provides buttons for frequently used functions. If the functionality is not available
in the current context, the buttons are grayed out.

Figure 5-15: Main toolbar

= & » »oo= B OF AT B 0 i Mo bk o ey )
Open | Blkpts | Run Cont Stop | Step Ower Out | iStep iOwer iOut iStepn | Cycle Cyclen <=Ifl > Reset  Main
Open

Click to open a model library and application file. When the button is clicked:

1. If a model library is not already open, a dialog box is displayed to enable you to select a
model library to load.

Select the model library and click OK.

2. If an application is not already open, a dialog box opens to enable you to select the
application file to load into the target.
Select the application file and click OK.

3. If amodel library and application are already open, a dialog box is displayed to select the

source file for the application.

Select the source file and click OK.
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You might use a Symmetric MultiProcessing (SMP) model with more than

one processor, such as one based on the Cortex®-A9 processor. In this case,
Model Debugger only loads one image that is run on all processors. All Model
Debuggers that are attached to the SMP model load the debug information
for that image. This feature is called SMP awareness.

In certain circumstances, you can switch SMP awareness on or off by using
the Model Debugger Preferences dialog box.

Bkpts
Click to open the breakpoint manager.
Run
To run the simulation until a breakpoint is hit or some exception occurs, click this button.
Encountering a simulation halt is an example of an exception that stops simulation.
Pause/Cont

Click to pause or continue the current high-level simulation step command. An example
would be a source-level step. The button text and icon changes depending on whether the
simulation is running (Pause) or stopped (Cont).

You can interrupt high-level simulation control commands with breakpoints before
completion. These commands can be completed by clicking the Cont button.

Stop
Click to stop the execution of the model being debugged.
Step
To execute until the simulation reaches a different source line, click to cause a source-level
step.
Over
To execute the simulation and step over any function calls, click to cause source-level steps.
Out
To execute control command until the current function is exited, click to cause source-level
steps.
i Step
Click to advance the simulation by executing one source-level instruction.
i Over

Click to advance the simulation by one source-level instruction without following any call
instructions.

Not all model targets support this command.
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i Out
Click to advance the simulation until a return instruction is executed.

Not all model targets support this command.

i Step n
Click to advance the simulation by executing the number of source-level instructions that are
specified in the <-n-> control.

Cycle
Click to advance the simulation by a single cycle.

Cyclen

Click to advance the simulation by the number of cycles that are specified in the edit box.
The default is 1000 cycles.

<-n ->

Enter the number of cycles to step if the Cycle n or Back n buttons are clicked. The default is
1000 cycles.

If the i Step n button is clicked, this control indicates the number of instructions to step.

Back n

Click to step the simulation backwards by the number of cycles that are specified in the edit
box. The default is 1000 cycles.

Not all model targets support this command.

Back
Click to step the simulation backwards by one cycle.

Not all model targets support this command.

Reset
Click to cause a reset of the target model. The application is reloaded.
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For best results, Arm recommends the synclevel of the model should be 1 or
higher when using this command.

Main
Click to cause a reset of the target model. The application is reloaded. The model runs until
the main () function of the application source code is reached.

e This command is only available if a main () function can be found in the
debug information of the application file.

e For best results, Arm recommends the synclLevel of the model should be 1
or higher when using this command.

Related information
Preferences dialog box on page 152

5.5.1.3 Menu bar

The main menu bar provides access to most Model Debugger functions and commands.

File menu
The File menu has the following options:
Open Source ...
Opens the source code for the application.
Source File Manager ...
Displays the Source File Manager dialog box.
Load Application Code ...
Loads application code to the model.
Load Application Code (Debug info only) ...
Loads debug information only.
Load Model ...
Loads a model.
Connect to Model ...
Displays the Connect to Target dialog box to connect to a model file.
Debug Isim System ...
Displays the Debug Isim System dialog box to start and debug an isim system.
Debug SystemC Simulation ...
Displays the Debug SystemC Simulation dialog box to start and debug a SystemC simulation.
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Close Model
Closes the currently open model. If Model Debugger is connected to a CADI server, the
connection is closed but the simulation continues to run.

Open Session ...
Opens a previously saved session.

Save Session
Saves the current debug session.

Save Session As
Saves the current debug session to a new location and name.

Preferences
Displays the Preferences dialog box to enable you to modify the user preferences.

Recently Opened Models

Displays a list of the most recently opened model files. To open the file, click a list entry. By
default, the last 16 files are displayed in the list. The number of files to display can be set in
the Preferences dialog box.

To remove a file from the list, move the mouse cursor over the file name. Press the Delete
key or right click and select Remove from list from the context menu.
Recently Opened Applications

Displays a list of the most recently opened applications. To open the application, click a list
entry. By default, the last 16 applications are displayed in the list. The number of applications
to display can be set in the Preferences dialog box.

To remove an application from the list, move the mouse cursor over the application name.
Press the Delete key or right click and select Remove from list from the context menu.
Recently Opened Sessions

Displays a list of the most recently opened sessions. To open the session, click a list entry. By
default, the last 16 sessions are displayed in the list. The number of sessions to display can
be set in the Preferences dialog box.

To remove a session from the list, move the mouse cursor over the session name. Press the
Delete key or right click and select Remove from list from the context menu.

Exit
Ends Model Debugger. If you have modified files or sessions, a dialog box prompts you to
save your changes.

Search menu
The Search menu has the following options:
Find ...
Opens a dialog box that enables searching for a string in a currently active window.

Find Next
Repeats the last defined search to find the next occurrence.
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Find Previous
Repeats the last defined search, but the search direction is backwards in the document.

Control menu
The Control menu has the following options:

When using options that reset the model, Arm recommends the synclLevel should
be 1 or higher, for best results.

Hard Reset
This option resets the target model without reloading the application.

Reset
Click to cause a reset of the target model. The application is reloaded automatically.

Goto Main

Cause a reset of the target model. The application is reloaded. The model runs until the
main () function of the application source code is reached.

This command is only available if a function main () can be found in the debug
information of the application file.

Run
Run the simulation until a breakpoint is hit or some exception occurs. An example would be
simulation halt.

Pause/Continue Source Step
Pause or continue the current high-level simulation step command. An example would be a
source-level step.

Source Step Over
Cause a source-level step to execute until the simulation reaches a different source line.

Source Step Out
Cause source-level steps to execute control command until the current function is exited.

Instruction Step
Advance the simulation by executing one source-level instruction.

Instruction Step Over

Advance the simulation by one source-level instruction without following any call
instructions.

Copyright © 2024 Arm Limited (or its affiliates). All rights reserved.
Non-Confidential
Page 116 of 163



Fast Models Tools User Guide Document ID: 109415 1125 00 en
Version 11.25
Model Debugger

Not all model targets support this command.

Instruction Step Out
Advance the simulation until a return instruction is executed.

Not all model targets support this command.

Instruction Step n
Advance the simulation by the number of instructions in the <- n -> edit box. The default is
1000 cycles.

Cycle Step
Advance the simulation by a single cycle.

Cycle Step n
Advance the simulation by the number of cycles in the edit box. The default is 1000 cycles.

Enable/Disable Step Back
Enable or disable stepping back by cycles.

Not all model targets support this command.

Back
Step the simulation backwards by one cycle.

Not all model targets support this command.

Back n

Step the simulation backwards by the number of cycles in the edit box. The default is 1000
cycles.
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Not all model targets support this command.

Configure cores for MP stepping ...

To enable independent execution of cores, that is, targets, use the Configure cores for MP
stepping dialog box.

Figure 5-16: Configure cores for MP stepping dialog box

i@l Configure cores for MP stepping

Select cores for MP stepping
i~ Default - step whole simulation

i~ Foreground core only - other attached targets are stopped

{* Custom - singlestep selected tangets together:

Cores

cluster].cpul
clusterl.cpud
clusterl.cpu?
clusterl.cpu

K E & E

Cancel

In cluster (multiprocessor) debugging, each Model Debugger window is connected to a
particular target, and the controls in that window apply only to that target. It is the simulation
that determines how other connected targets behave when you click Stop, Step, or Run
within a window. Typical behavior is to stop and run the whole simulation.

You use the Configure cores for MP stepping dialog box to enable Model Debugger to
override the default behavior. Model Debugger can control each target to which it is
connected. It can force that target to stop executing code while the simulation is running
or stepping. In that instance, Model Debugger does not stop any target to which it is not
connected. To stop during independent stepping, connect to a target, even if you do not
specifically want to view or control that target.

The Configure cores for MP stepping dialog box is only enabled if you have
loaded a model.
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e Use Default - step whole simulation to place all execution control with the simulator. In

this mode, Model Debugger does not explicitly stop any targets.

e Foreground core only - other attached targets are stopped enables the foreground

target to run, and to stop all other targets to which it is connected.

The foreground target is the target that is associated with the window

that you have selected to run.

o Custom - single-step selected targets together enables a fixed set of targets to run, and
to stop all other targets to which Model Debugger is connected. This mode disables step

and run controls for deselected targets.

Debug menu
The Debug menu has the following options:
Display Messages

Display debug messages.
Clear Log

Clear the log of debug messages.
Clear Model Output

Clears all output messages from the model.
Clear Output Summary

Clear the summary output messages.
Breakpoint Manager ...

Display the Breakpoint Manager dialog box.

Profiling Manager ...
Display the Profiling Manager dialog box.

Fast Models does not use the profiling options.

View Profiling ...
Display the Profile Information dialog box.

Fast Models does not use the profiling options.
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Save the current model state. If reloaded, simulation continues from the point where the

model state was saved.

Restore Model State ...
Reload a previously saved model state.

Load Debug Info for Module
Load debug information for the module.

Set Parameters
Set parameter values for the model.

Select Targets
Select the execution target within the model.

Layout menu
The Layout menu has the following options:

Layout Control Window
To set layout options such as tiling, display this window.

Load Layout ...
Load a previously saved window layout.

Save Layout ...
Save the current layout. Model state is not saved.

Load Recent Layout
Use a recently used window layout.

Restore Default Layout

Restore the window layout to the defaults. This option is useful if the layout has become

disorganized.

Window menu
The Window menu has the following options:
New View

Display a new debug view.
Hide

Hide an existing debug view.
Show

Display view that was most recently hidden.
Show All

Displays all previously hidden views.

Close
Close the window in focus.
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Arrange Horizontally

Tile all view windows horizontally.
Arrange Vertically

Tile all view windows vertically.

Move
Move a view to the new position specified on the submenu.

Docked Views
Dock or undock the view list on the submenu.

Help menu
The Help menu has the following options:
Help ...
Opens this book in Adobe Acrobat Reader.
About ...
Displays the standard About dialog box displaying version and license information.

About Model ...
Opens the text file that contains the release notes.

5.5.1.4 Dock windows

Model Debugger provides dock windows that can be docked inside the main workspace or floated
as a top-level window. To toggle between the docked and floating state, double-click on the dock
window handle or the title bar of the floating window.

5.5.1.5 Moving or copying views

Move or copy debug views within the same dock window or copied by dragging and dropping into
another dock window.

To start a drag-and-drop operation, left-click the debug view and, while holding the mouse button
down, press the F9 key.

A gray box on the left edge near the bottom of the Model Debugger window indicates the target
location. Releasing the mouse button drops the window into the gray box.
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Figure 5-17: Moving a window
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To copy a window, press Ctrl+F9. This action effectively duplicates the existing view. A gray box
near the center of the Model Debugger window indicates the location for the duplicate view for
the Local Variables window. Releasing the mouse button creates the duplicate window in the target
location.

Figure 5-18: Duplicating a window
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The windows might be difficult to place into the required position. To force the
window to dock to a particular location, select the window handle and right-click to
display the context menu. The options are: Dock Bottom, Dock Left, Dock Right,
and Dock Top. It might take several moves to force the window to the required
location.
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If you use different debug windows and views for different models, you can save and later reload
layouts to simplify reorganizing the views.

The Layout menu has the following entries:

Layout Control Window

Displays the window. To change focus to the selected window, click an entry.

Figure 5-19: Layout Control window
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Right-click to display a context menu for moving or duplicating windows.

Figure 5-20: Layout Control context menu

ﬂr_,;'ﬂ o |_Jne:|

j Flle:l

Layout Cortrol Window

= [&F] Central Splitter

o ] Left dock

i+~ [ J Right dock

- P Top dock

i+~ B Bettom dock
.. [Ea Float windows

Y 5= Nisassembly Window
*  Close

Duplicate Window

To Gertra St

Show
Hide

Layout | Category

Dock: Ejgg !

Dock Top
Docle Bottom
Undock {make floating)

Copyright © 2024 Arm Limited (or its affiliates). All rights reserved.

Non-Confidential

Page 123 of 163



Fast Models Tools User Guide Document ID: 109415 1125 00 en
Version 11.25
Model Debugger

You can also use drag-and-drop within the Layout Control window to change
the location of the windows.

Load Layout

Load a previously saved layout file. The window positions match the window configuration
present when the layout was saved.

Figure 5-21: Load Layout dialog box

il Load Layout
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Fletype: | Allfiles () | Cancel

Save Layout
Save the current window arrangement to a layout file.

Load Recent Layout
Load the last saved layout. If you have modified the current layout, a prompt asks whether to
save the current layout.

Restore Default Layout
Use the default layout.

5.5.1.7 Debug views

To open a new debug view window, select New View from the Window menu and select it from
the list.

About this task
Selecting a new debug view:
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To close a dock window and all views in it, click the close button in the dock handle or title bar. This
action closes all views in the window. To close views individually, click the specific close icon.

5.5.1.8 Output window

This window displays messages from Model Debugger and from the debugging targets.

The window has the following tabs:

Log

Debugger messages, such as errors and warnings.
StdlO

Output from the target model.
All

An interleaved view for both the Log and StdlO messages.

5.5.2 Debug views for source code and disassembly
The Source code and Disassembly views share a common window.

Each view consists of:
o Atitle bar with controls for selecting a target line or switching between views.
e The actual code browser for source or disassembly.

e Columns for line number or address.
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The function of the columns and title bar controls is specific to each view.

5.5.2.1 Source view

This section describes the Source view.

The Source view on the left contains two columns with a gray background that contain the line
number and bullets that represent executable code locations. The right side of the view contains
your source code.

The button with the green arrow scrolls the code browser to the location of the statement or
instruction that is to be executed next. You can find this button at the top left of the Source view
window.

Figure 5-23: Arrow button for scrolling code

&

To highlight the corresponding addresses in the disassembly view, click the left-most column in the
Source view. The highlighting reveals the instructions the source statement maps to.

Highlighting is only available for source lines with a bullet. The bullet indicates that
the line is executable.

To set a breakpoint on the source line, double click a bullet. A filled red circle is displayed next to
the line to indicate that a breakpoint has been set.
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Figure 5-24: Source view

[d 2 Lne: *| Fie: |dhry_1c | X
114 + printf ("~n"): -
115 T _J
116 el=e
117 {
1148| - printf {"Program compiled without 'register' attribute~n"):;
119| + printf {("~n"):
120 T ]
121 g printf {("Pleasze give the number of runs through the benchmark: "):
122 {
123 int n:
124 4 scanf ("Xd4", &nd;
125 -+ Humber Of Runs = n:
126 T
127 + printf ("~n");
128
1249 - printf {("Ezecution start=., ¥d runs through Dhrystone~n".
Humber 0f Runs):
130
131 33636 36 36 36 36 36 36 36 3636 3 36 3
132 % Start timer * -
SRR Y el

The Source view title bar has controls for:
e Selecting a target line in the source using the Line: entry box.
e Selecting a source file that has already been loaded using the File: drop down list.

e Opening the Debug Source Files dialog box.

Context menu for Source view
Right click in the Source view to display the context menu. The menu has the following options:

Insert Breakpoint
Insert a breakpoint at the selected location.

Enable Breakpoint
Enable the breakpoint at the selected location.

Breakpoint Properties
If a breakpoint is present on the selected instruction, selecting this option displays the
Breakpoint properties dialog box.

Run to here
Run to the selected instruction.

Word wrap

Wrap the text to fit inside the window.
File properties

Display the filename and path for the file.
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Debug Source Files dialog box

The Debug Source Files dialog box lets you locate source files that are required for debugging
an application. To open the dialog box, click the icon in the upper right corner of the Source view.

Pathnames appear with slash (/) characters, even on MS Windows. This fact does
not affect operation.

Figure 5-25: Debug Source Files dialog box

u Debug Source Files

Filter: | - ﬂ Source Paths...

List of source files l Hierarchy l

Filename | Debug pathname | Actual pathname |
dhry.h dhry h C:#Program Files/ARM/FastModelsPortfolio_11.14/magessource/dhrystone/dhry h
dhry_1ec  dhry_lc C:#Program Files/ARM/FastModelsPortfolio_11.14/imagessource/dhrystone/dhry_...
dhry_2c  dhry_Z2c C:/Program Files/ARM./FastModelsPortfolio_11.14/images.source/dhrystone/dhry_... |

stdio h ffam/tools/am/rvct_aarchbd/4. .

B Cpen File | g Propertiss Find File... | [ Close dialog on file open Close

The tabs switch between two different views that list the properties for the source file:

Filename

This column contains a list of files that the debugged application refers to. This column is not
shown in Hierarchy view.

Debug pathname

This column shows the path for the file. The pathname comes from the debug information
of the application. This path might be invalid because it refers to the original source file at
compilation time. The debug pathname can be absolute or relative to the executable.

Actual pathname

This column contains the path Model Debugger actually uses to locate the file. You can set
the path by double clicking a row or selecting a row and clicking Open File. The File Open
dialog box enables selecting the source file. After selecting the file, the file is opened in the
debugger.

Click Find File to display the Find source file dialog box and navigate to the directory containing
the source.
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Figure 5-26: Find Source File dialog box

*a Find source file "dhry.h" manually

Look: in: |-:urtfu:u|i|:|_1'|.Mﬂmagesfsnurcefdhr'_.'stunefﬂ 4= e lpmsE @ o~

dhryh
dhry_1c
dhry_Zc

|=| README t=t

File name: Open

Fletype: | Allfiles () | Cancel

Click Properties to display the File Properties dialog box for the selected file. You can also use the
Find File button in the File Properties dialog box to locate the file.

Figure 5-27: Source File Properties dialog box

‘a File Pro P erties

Filename: dhry.h
Debug pathname: | dhry h
Actual pathname: | C:/Program Files/ARM.FastModels Portfolio_11.14/images source/dhrystonedhry h

QK Cancel

Model Debugger has an automatic mechanism to add replacement paths that are invoked every
time you are prompted to find a source file. If the source file is found, an automatic source path
replacement is calculated.

This path might not always be correct. There are situations where you must manually edit source
path replacements because the automatic path is wrong for that context. You might, for example,
have a header file whose name is common between two different compilers, and Model Debugger
chooses the wrong one.

Click Source Paths... to open the Source Path Replacements dialog box. Use this dialog box to
change the path, or priority of the paths, to the source files for the application.
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The source path replacements are stored in the Model Debugger session file and
not with user preferences.

Figure 5-28: Source Path Replacement dialog box

k& Scurce Path Replacements

Source path replacements:

Debug Path | Actual Path

C:/Program Files/ARM/FastMaodelsPortfaolio_11.14/images/source/dhrystone./

Move Up | Move Down Remove Entry

—Edit source path replacement entry

Debug path: I.f Apply Changes

Debug e

info __ / Insert as Mew Entry

paths:

Actual path: IesfﬂH M/ FastModelsPortfolio_11.14/imagessource /dhrystone/ Browse...

|

QK Cancel

A

Existing source file replacements are displayed in the top part of the Source Path Replacement
dialog box. You can remove or reorder paths by highlighting an entry and clicking one of the
following buttons:

Move Up
Move the path up one position in the list.

Move Down
Move the path down one position in the list.

Remove Entry
Delete the path from the list.

Debug Path and Actual Path have the same meaning as in the Debug Source Files dialog box.
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In the lower part of the Source Path Replacement dialog box, you can add new source paths or
modify existing ones. The additional features are:
Debug info paths
Provides a tree view that simplifies navigation through the debug paths in the debug
information of the source file.
Browse
Click this button to select a path with a browser rather than typing in the actual path directly.
Apply Changes
Modify the selected entry using the entered changes.
Insert as New Entry
Adds the new path to the source path replacement list.

Searching in source files

You can search for text in the active window by using the Find dialog box. Click Find on the Search
menu to open the Find dialog box.

Type the text in the box and click the Find Next or Find Previous buttons to search upwards or
downwards. Re-use previous search terms by clicking the drop-down arrow on the right of the text
entry box.

The dialog box is modeless, so you can change views without closing it. The mode is updated
automatically.

5.5.2.2 Disassembly view

The Disassembly view provides four columns for breakpoints and PC indicator, address, opcode,
and disassembly string.

If your target model has TrustZone® support, disassembly breakpoints from all worlds appear in the
first column. The filled red circles indicate a breakpoint in the world in the disassembly view, and
unfilled red circles indicate breakpoints in other worlds.

The green arrow indicates the actual position of the PC.

To display the whole disassembly in a help bubble, move the cursor over a disassembly line. This
function is useful if the complete disassembly string does not fit horizontally into the view.
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Figure 5-29: Disassembly view

g Address: |I}:~: ﬂ Memspace: |Secure Maonitor j |Currer|t j x
Address | Opcode | Disassembly |L
0=z280000398 'b9404ife LDR w22, [=p. #0=z4c] G

....... 0xz8000039C 10002760 ADR 20, {pc}+0=xdec ; 0=B0000288

g 080000340 9400038 BL fpcli+0=z=38 0=zg0001144
0=z280000344 28160321 MOV wl, w2
0z280000348 (10002460 ADR 0, {pc}+0x5ac ; 0=20000954

@ 0=800003AC '94000380 EL {fpcl+l==2c ;. 0=800011d48
0=z2800003B0 (42800019 HOV =25, #0
0=z2800003B4 22190320 MOV 0. =25
0z2800003B3 94000341 EL fpct+0=d04 0z200010bc
0xz800003BC (£90017005TR =0, [=24, #0=28]
0=z800003C0 (52800034 MOV w20, #1 -

The Disassembly view title bar has the following controls:
Address:

Enter a start address to display the code from.
Memspace:

Select Secure (TrustZone®) or Normal memory space, if applicable for the processor
architecture.

Architecture
Select the disassembly mode or instruction set for the opcodes, such as A32 or T32.

Mapping source lines to the disassembly listing

To highlight in blue the corresponding addresses in the disassembly view, click the left-most column
in the source view. The highlighting indicates the disassembly instructions to which the respective
source statement maps.

This action is only possible for source lines with a bullet point.
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@ P Lne | j File: |dhry_2.c j x 2 Address: ‘DxSDDDDSACﬂ Memspace: |Secure Monij |Current ﬂx
143 Begin Time = clock(}: j | Address |Opcode | Di |i‘
Ta | et " 0=800003BC |£9001700 STR 0, [x24, #0x28]
146] « for (FEun_Index = 1; Run_Index <= Number Of_ Runs: 0=800003C0 [52800034; MOV w2, #1
++Run_Index) 0%200003C4 |710006df CHE w22, #1
ﬂg 0x800003C8 '9a9a531la CSEL %26, %24 126 GE
1192 - 0=800003CC '540009ch B. LT {pci+0x138 ; 0=80000504
150] Proc_4(): & 0=B800003D0 | 97££f£fh2 BL {pc}-0x138 ; 0=80000298
151 . o Eh_l_GlDb == 'A', Ch_z Glob == 'B', Bool Glob 080000304 97ffffa? EL {pc}-0xl64 ; 0=B80000270
== rue ¥
5] - Int 1 Toc - 2. 0=800003D& ‘52800040 HOV Wi, #2
153 - Int 7 Toc = 3 0=800003DC 'h90043e0 STR wi, [sp. #0x40]
154| strcpy (Str 2 _Loc, "DHRYSTONE PROGRAM, 2'ND 0=800003E0 'S2800073 MOV wl9, #2
STRING"): .
P Eoun Too = Ident_2: 0%200003E4 /10002401’ ADR w1, {pct+0xSal : 0x80000
156 + Bool_Gloh = | Func_2 (Str_1_Loc, Str_2_Loc): 0x800003E8 ;5100030 HOV =0.=p
157 % Bool_Globh == 1 =7 0=800003EC ‘94000547 BL {pci+0x175c ; OxE0001bd4
158 « while (Int_1 Ioc ¢ Int_2_Loc) ~%* loop body executed 0x800003F0 ‘52800020 HOV Wi, #1
159 enes hd 0=B800003F4 'b9004bel STR w0, [sp, #0x48]
‘l | D N=RNNNN3FA '91NNN3=1 MOV w1 _=n h

Context menu for Disassembly view
Right-click one in the Disassembly view to display the context menu. The menu has the following

options:

Insert/Remove Breakpoint

Insert/Remove a breakpoint on the selected location only in the current shown memory
space (TrustZone® world). The same can be achieved with a double click in the first column.

Insert/Remove Breakpoint into /from all Program Memories
Insert /Remove a breakpoint on the selected location in all program memory spaces.

Enable/Disable Breakpoint
Enable/Disable the breakpoint at the selected location.

Breakpoint Properties

If a breakpoint is present on the selected location, selecting this option displays the
Breakpoint properties dialog box.

Show memory

Select a memory space and update the Memory view to display the memory contents at the

address specified corresponding to the instruction location.

Run to here

Step the code until the selected location is reached.

5.5.2.3 Call Stack view

The Call Stack view displays the call history.

To use the Call Stack view, DWARF register mapping must be defined for the architecture and
provided in the model.
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Figure 5-31: Call Stack view

§ i| Level | Address | Call Stack \E'
3 Oz800000CO @277

2 0=z20000404 main{) at dhrv_1.c:156

1 O=30000FF8 'Func_2() at dhrv_2 . =:149

ig O=80000FAC 'Func_1() at dhrv_ 2 co:1:24

Bl

The loaded application must be an ELF file that contains a .debug frame section.
No other type of debug information is supported for the call stack view. The
.debug_frame section must contain valid DWARF debug information that matches
the DWARF 2 or DWARF 3 specification. The C compiler provides this information
to describe all necessary information to unwind the stack:

e The stack pointer.
e How to retrieve the previous frame pointer.

o All registers that are involved in the unwinding process.

Only the frame section can supply this information.

5.5.3 Debug views for registers and memory

This section describes the views that relate to register or memory contents.

5.5.3.1 Register views

This section describes the register debug views.

The Register view displays registers and their values and organizes them into multiple groups. A
combo box enables switching between the groups that the target model predefines.
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Figure 5-32: Select register group

| AfrchB4 Core

‘Adrchbd Caorejy.

Afrchbd Advy S0
AMrchB4 Syste Register group: Afrched Core
Ahrehid CacH Description: Alrché4 Core |
Atrchid TLR {Mumber of registers: 123
Afrched PERF
Afrch3Z2 Core
Wectors
Afrch32 VEP/NEON
Afrch32 1D hd
_ﬁu L R L L s e R s e
- E9 OD=00000000 OOO0O0OO0O00
- X10 O=00000000 00000000

For each register, a buffered state of the register (previous value) is stored. To view the contents,
either:

e Use the context menu in the Register view and select Show Previous Values.

Figure 5-33: Register view showing current and previous contents

| Afrch64 Core ~|

Value

Oxz00000000 QOOOOQODOE
Oxz00000000 QOoOOOo9
Oxz00000000 QOOOOQO2
Ox00000000 QoOoO00o1
0xz00000000 QOOOOODO3
0xz00000000 49525453

e Or place the cursor over the respective register. The buffered state is updated every time the
model execution stops.

Figure 5-34: Register view contents at cursor

| Arch64 Core ~|

Value l:

O=z00000000 Oo000000E
- X1 O=z00000000 Oo000002
~X2 X0 (x0) oooonl

~ X3 | cur: 000000000 0000000E[ 000003

X4 | prv: 000000000 00000D0S| 225453 —
- H5 TEOO000000 DEO00474E

- X6 Oxz00000000 59524844

Reaqister
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Context menu for Register view
Right-click one of the registers in the Register view to display the context menu. The menu has the
following options:
Copy
Copy the contents of the selected register.

Add to Watch
Add the selected register to the Watch view.

Insert Breakpoint
Insert a breakpoint on the selected register.

Enable Breakpoint
Enable the breakpoint at the selected register.

Breakpoint Properties
If a breakpoint is present on the selected register, selecting this option displays the
Breakpoint properties dialog box.

Edit Value
Edit the contents for the selected register.

Select and show memory at nnn
Select a memory space and update the Memory view to display the memory contents at the
address that the register contents specify.

Show memory at nnn
Update the Memory view to display the memory contents at the address that the register
contents specify.

Format
Choose the number base to use to display the register contents. The options are Default
Format, Unsigned Decimal, Signed Decimal, Hexadecimal, Binary, Float, or ASCII.

Show Previous Value
Display the current value and the previous value for the selected register.

Select All
Select the registers in the Register view.

5.5.3.2 Memory view

This section describes the memory debug view.

The Memory view displays a range of memory starting from the base address that the address field
(Addr:) specifies. Enter base addresses as decimal or hexadecimal numbers. Other fields allow for
selection of the address space (Space:) and physical memory block (Block:).
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Figure 5-35: Memory view

Addr: |I]':-:I}DDDDD44 ﬂ Space: |Secure Monitor ﬂ Block: |;’-'-.II blocks j x
Oz00000o000 |10 00 FF E? 00 ES 00 ES| 10|00 FF E7| Q0| ES| 00| E2| 10 i‘
OzO00oO00o011 |00 FF EY 00 ES| 00 ES| 10|00 FF|E7| 00| ES| 00| ES| 10|00
Oz00000022 |FF E? Q0 ES| 00 ES| 10|00 FF|EY| 00 ES| 00 E8| 10| 00| FF
0zO00000033 |EY 00 ES 00 ES| 10|00 FF|E7| 00| ES| 00| ES8| 10| 00| FF|E7
0=z00000044 00 ES2 00 ES 10|00 FF E7| 00/ ES2| 00 E2| 10|00 FF|E?| 00
0z000O0O0OSS |ES 00 ES| 10|00 FF E7|0Q0|ES8| 00| ES8| 10|00 FF|E7| 00| ESB
Oz000000ee (OO ES 10 00 FF EY QO ES| 00/ ES| 10|00 FF| EY| Q0| E2| 00
0zO00000077 |ES| 10|00 FF EY| 00 ES| 00| ES8| 10|00 FF E7| 00| ES| 00| ESB
Oz00000o0g28 |10 00 FF E? 00 ES| 00 ES| 10|00 FF| EY| Q0| ES| 00| ES| 10 j

Context menu for Memory view
To display the context menu, right click one of the cells in the Memory view. The menu has these
options:
Insert Breakpoint
Insert a breakpoint on the selected memory location.
Enable Breakpoint
Enable the breakpoint at the selected memory location.
Breakpoint Properties

If a breakpoint is present on the selected memory location, selecting this option displays the
Breakpoint properties dialog box.

Edit Value
Edit the contents for the selected memory location.

Select and show memory at nnn
Select a memory space and update the Memory view to display the memory contents at the
address that the contents of the memory location specify.

Show memory at nnn
Update the Memory view to display the memory contents at the address that the contents
of the memory location specify.

Show disassembly at nnn
Update the disassembly view to display the disassembly contents at the address that the
contents of the memory location specify.

Copy
Copy the contents of the selected memory location.

Add to Watch
Add the selected memory location to the Watch view.
Endian

Select the memory model to use to display memory contents. The options are: Default
Endian, Little Endian, and Big Endian.
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Format
Choose the number base to use to display the memory contents. The options are Default
Format, Unsigned Decimal, Signed Decimal, Hexadecimal, Binary, Float, or ASCII.

Fixed column count
Display a fixed number of memory values per row. The width of the memory window
determines the number to display.

Increment column count
Increment the number of memory values to display per row.

Decrement column count
Decrement the number of memory values to display per row.

Increment current address
Increment the start address that is used for each memory row.

Decrement current address
Decrement the start address that is used for each memory row.

Increment MAU per cell
Increase the size of the word, that is, the Minimum Addressable Unit (MAU), to be displayed
in each memory cell. This option also changes the memory access size. If the chosen access
size is not supported, Model Debugger defaults to a size of a single MAU.

Decrement MAU per cell
Decrease the size of the word, meaning MAU, to be displayed in each memory cell. This
option also changes the memory access size. If the chosen access size is not supported,
Model Debugger defaults to a size of a single MAU.

Load File to Memory ...
To load a binary or ASCII file into memory, use the Load File to Memory dialog box.

Save Memory in a File ...
To save the contents of memory in a binary or ASCII file, use the Save Memory in a File
dialog box.

Memory Display Options
To enable setting column count, view format, endian mode, and MAU per cell, use the
Memory Display Options dialog box.

Load File to Memory and Store File to Memory dialog boxes
To load or store the memory contents of the target model, use these dialog boxes.
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Figure 5-36: Load File to Memory dialog box

k2 Load File to Memory

File

File: || g

{* Binary file

("  Ascii file

Memony

Memary space |Secure Maonitor

Start address | (x00000044

End address |

[+ Hexadecimal display for numeric values

Message:

Load Cancel

Enter the file name into the top field of the dialog box. You can use the button next to it to browse
for the file. When loading or storing a binary or ASCII file, select the correct button. The Memory
Space and Start Address fields are filled automatically from the memory view where you opened
the dialog box. You can change the values. Put an end address into the bottom field. When loading
a file, unless you enter a value here the maximum address of the memory is used.

If any problems occur, a message appears in the Message field.

5.5.3.3 Variables view
This section describes the Variables debug view.

Variables are displayed in these windows:

Local Variables window

This window shows all local variables and parameters that are valid for the current PC value,
with their type and value.

e Ablue letter L before the variable name indicates a local variable.

o A green letter P indicates a parameter.
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Global Variables window

Local Varable/Parameter | Type Value \E‘
-~ P width int Oz00000280 ¢640)

P height int Oz000001ED {4807

~L__result int Oz00000280 (e40)

L VE_A SYSREG BASE const unsigned int 0z1lC010000 (469827584

L VE_& CLCD_BASE const unsigned int 0x1C1FO000 (471793664)

~LVE_& FRAME BASE const unsigned int 0z80100000 (—2146435072)
~LVE_DVI_MUX con=t un=igned int Qz00000000 (03

This window shows the global variables with their types and values. A green letter G marks

them.

Figure 5-38: Global Variable view

] Global Varable | Type | Value
2B buff ch. .. 0x00100000 - "
. *buff char 'Ox00 { O] ryx00°
_ long |E3333 R
LGy long '0x00000000 (0]
..... G dx long '0x00003236 (12854)
G dy long Ox0000L81E (6427)

El

Complex values such as structs and arrays or pointers can be expanded by clicking the small cross

before the variable name.

To use the variables windows, the loaded application must be an ELF file that
contains .debug info and .debug_abbrev sections. No other type of debug
information is supported for this view. The .debug info section must contain valid
DWARF debug information that matches the DWARF 2 or DWARF 3 specification.
The model must provide a PC register to enable locating local variables.

For applications that have more than one compilation unit, the units are only loaded when the PC
reaches the respective context.

The loading of these compilation units can be triggered manually by selecting Load Debug Info for
Module from the Debug menu. Right-click on one of the variables windows and select Load Debug

Info for Module.

The displayed dialog box lists the compilation units that can be loaded.
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Context menu for the Variable view

To display the context menu, right click one of the items in the Global or Local Variable view. The
menu has these options:

Copy

Copy the contents of the selected variable.
Add to Watch

Add the selected variable to the Watch view.
Insert Breakpoint

Insert a breakpoint on the selected variable.
Enable Breakpoint

Enable the breakpoint at the selected variable.

Breakpoint Properties

If a breakpoint is present on the selected variable, selecting this option displays the
Breakpoint properties dialog box.

Edit Value
Edit the contents of the selected variable.

Show memory

Select a memory space and update the Memory view. You can display the memory contents
at the address of the value of the variable.

Show Previous Value
Display the current value and the previous value for the selected variable.

Select All
Select the variables in the variable view.

Load Debug Info for Module
Load debug information for the module that contains the selected variable.

5.5.4 Debug views for pipelines
Model Debugger provides options for viewing the pipeline.

The options are:
e The Pipeline Overview window.
e The Pipeline Table.

Pipeline views are only available if your model supports them. If the pipeline icons are gray, not
orange, then you cannot view pipeline information.
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5.5.4.1 Pipeline Overview window

The Pipeline Overview window presents the main details of every pipeline stage.

The Pipeline Overview contains the name, program counter, opcode, and disassembly for the
stages.

Figure 5-39: Pipeline Overview window

= StageMName | PC | Opcode | Digassembly I_l
IF 0x000013C8/00000000(sY SHOF
ID 0x000013CE(00000000 SYSHOP
EX Ox000013CE(00000000) SYSHOF
MEM 0x000013C0800000000(sYSHaF
WE Ox000013C8/00000000 SYSHOF
- |

5.5.4.2 Pipeline Table window
The Pipeline Table gives a detailed view of the pipeline stages.

By default, the table shows views for all pipeline stages. Each of the detailed entries has a name
and value field.

Figure 5-40: Pipeline Table window

2 7 BECTIE | x| Ex | x| 4 mEM | x < we ~]x| -]

PC |0x0000L3CE PC|Dx0000L3CE PC |Dx00O00Ll3CE PC (OxOQ000L23CE PC (Ox000013CE

COwN 3
ope (00000000
dig|SYSHOF
it |Ox00000000
a Ox00000000
b 000000000
d |Ox00000000
Ox00000000
Fa |Ox00000000
Rb |0x00000000
Fd |Ox00000000
ALU|Ox00000000
LMD Ox 00000000
con|0x00
mem 0x00000000
mem|0x00
isC|0x00

CON| 3
ope (00000000
dis|SYSHOF
it |Ox00000000
a Ox00000000
Ox00000000
d |Ox00000000
Ox00000000
Ra |0x00000000
Rb |0x00000000
Rd |0x00000000
ALU|0x00000000
LMD|0x00000000
con|0=x00
mem| Jx00000000
mem|Jx00
isC|0x00

ki

Cow 3
opc (00000000
dis|SYSHMOF
it |0x00000000
a Ox00000000
Ox00000000
d |0x00000000
Ox00000000
Ra |Ox00000000
Rb |0x00000000
Rd |Ox00000000
ALU|O0x00000000
LMD|0x00000000
con|0x00
mem| Ox00000000
mem|0x00
isC|0x00

CoM| 3
opc|00000000
dis|SYSHNOF
it |0x00000000
a Ox00000000
Ox00000000
d |Ox00000000
i Ox00000000
Ra |Ox00000000
Rb |0x00000000
Rd |Ox00000000
ALU|Ox00000000
LMD Ox00000000
con|0x00
mem| 0x00000000
mem| O0x00
isC|0x00

CoM 3
opc| 00000000
dis|SYSHNOF
it |0x00000000
a Ox00000000
Ox00000000
d |0x00000000
Ox00000000
Ra |0x00000000
Rb |0x00000000
Rd |Ox00000000
ALU|0x00000000
LMD Ox00000000
con|0=x00
mem 000000000
mem| 0xx00
isC|0=x00

o

Columns and rows can be resized by grabbing the lines between them and dragging them.
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The cross in the top left corner of every pipeline stage view is the starting point for drag and drop
operations. A view can be copied or moved to an empty table cell. If it is dragged beyond the
boundaries of the table, a new row or column is added in the direction of the drag.

Figure 5-41.: Pipeline Table icons
Drag and drop handle Close view

+ |F v X

/’

Open Pipeline Stage dialog List of pipeline stages

Double click the first column of a view to set or remove a breakpoint on the field.

Double click the second column of a view to open the field for inline edit of the value. You cannot,
however, perform an inline edit of an opcode or disassembly.

Pipeline Table context menu
Right click the empty space in the table or in an empty cell to open the context menu.

Figure 5-42: Pipeline Table context menu

= i F ~| x #{# D | x4
BPC (000000008 PO (000000007 I
opc AO05CO00L opc ZCZ20000

A~

dis|SEQUI R28, R2Z, |disLw RZ, 0(R1)

i} Mew Pipeline Stage
Resetto default
Insert Row Above
Insert Row Below
Insert Column Left
Insert Column Right
Remove Row
Remove Column
Save Pipeline Table Layout
Load Pipeline Table Layout

The context menu has the following entries:
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New Pipeline Stage

Create a stage and add it to the view.
Reset to default

Use the default layout for the Pipeline Table view.
Insert Row Above/Insert Row Below

Insert a new row above or below the current cell.
Insert Column Left/Insert Column Right

Insert a new column to the left or right of the current cell.
Remove Row/Remove Column

Remove the row or column that includes the current cell.
Save Pipeline Table Layout

Save the current layout.

Load Pipeline Table Layout
Load a previously saved layout and use that configuration in the Pipeline Table view.

Pipeline Stage Properties dialog box

To open the Pipeline Stage Properties dialog box, click the orange icon to the right of the cross. You
can customize the lists in the Pipeline table with this dialog box. The combo box to the right of the
orange icon lists all pipeline stages that are available for the current model. The chosen pipeline
stage is displayed in the view underneath. To remove the view from the cell, click the X, located in
the right top corner of each list.

Figure 5-43: Pipeline Stage Properties dialog box

Pipeline Stage Properties

Pipeline stages fields to display

PC . ShowAll

Opcode

Disassembly Hide All

Visible characters in name column |3 il

Apply | oK | Cancel |

[~ Show header

Choose the fields to be displayed in the pipeline stage list by checking the boxes or clicking the
Show All or Hide All buttons.

The size of the first column can be set in the Visible characters in the name column control.

The optional header can be switched on and off by checking the Show header check box.
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Context menu for an entry in the Pipeline Table
Right click an item in the Pipeline view lists to open the context menu.

Figure 5-44: Pipeline view context menu

S T R

QcOnnnnnng | o~ [A~-nnnnnnne
e Ul Close Pipeline Stage
dsSEC Copy CtkeC

— D Addto Watch
M Insert Breakpoint

Enable Breakpoint
#® Breakpoint Properties
EditValue
Show Memory
Eormat 3
Select All Cirl+A
i} Pipeline Stage Properties

i88 Pipeline Table 3

The context menu has the following entries:

Close Pipeline Stage
Select to close the pipeline stage.

Copy
Select to copy the pipeline field. The field can be pasted into the Watch window.

Add to Watch
Select to add the pipeline field to the Watch window.

Remove Breakpoint/Insert Breakpoint
The text that appears depends on whether the selected field already has a breakpoint:

e If a breakpoint is present, select Remove Breakpoint to delete it.
e |f a breakpoint is not present, select Insert Breakpoint to add a breakpoint.

Enable Breakpoint/Disable Breakpoint
If a breakpoint is present:

e Select Enable Breakpoint to enable it
e Select Disable Breakpoint to retain the breakpoint, but disable it.

Breakpoint Properties
View and set the details and conditions for a particular breakpoint.

This dialog box is also available from the Breakpoint Manager dialog box.
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Edit Value
Select to open the chosen field for inline edit.
Show Memory
Select to mark the memory address in the Memory Window.
Format
Select to open the submenu. This menu lets you choose the format for number display.

Figure 5-45: Submenu for display format

Snow Memory |

| pormat [ octout Format

Select Al Ctri+A Unsigned Decimal
it Pipeline Stage Properties Signed Decimal
28 Pipeline Table » Hexadecimal

Binary
Float
ASCIT

Select All
Selects all fields in the list.

Pipeline Stage Properties

To change the contents of the Pipeline Stage view, open the Pipeline Stage Properties dialog
box.

Pipeline Table
Select to display a submenu for the Pipeline Table.

Related information
Breakpoint Manager dialog box on page 150

5.5.5 Watch window and Expression Evaluator

The Expression Evaluator is located in the Watch window.

To display the window, select Window > New View > New Watch Window .
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Figure 5-46: Watch window

X Name |VaMe L_J
i} IF.opcode 00000002
I-“ ID.disassemblyBNEE RZ8, prepare strings to sort L1
i-ER CTRL.PC BEX 000000052
E----trigger wvariable trigger is not walid
LJaEx. pd
~

There are two types of entry in the Watch window:
System variables

Entries in this group are marked with small icons to the left of their name to indicate their
origin. They can be manipulated in the Watch window in the same way as in their original
view. Items in this category include:

e Registers.

e Memory locations.

e Pipeline fields.

» Variables from source code.

Expressions for evaluation
These items do not have an associated icon because they are not duplicates of an item

in a different view. They cannot have breakpoints set and their value cannot be changed.
However, you can edit the expression itself by text in the Name column.
Double click in the left column of an existing entry to add a breakpoint for that variable.

Double click in the right column of an existing entry to edit the contents.

Double click on the last entry in the left column to enter a new expression. Press the Enter key to
evaluate the expression.

The following rules apply to the names of the resources in the target:

e Registers must be entered in the form:

SregisterGroup.registerName

If the register name is unique for the whole target, the following shorthand notation can be
used:

SregisterName
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e Pipeline stage fields must be entered in the form:

@pipelineStage.fieldName

e Memory locations must be entered in the form:

memorySpace:address

The content of a memory location is queried with the following expression:

*memorySpace:address

The delivered pointer can be type cast into any required type:

(typeName*) memorySpace:address

The variables of the software running on top of the target processor can be entered using
an expression as they appear in the software. They do not require a prefix or quotes. Access
components of structs or unions with the ' or '->' operator according to the C syntax.

Numeric values can be entered in the following formats:
Integer values

Integer values can have binary, octal, decimal, or hexadecimal representation. The prefix
indicates the representation format:

e Binary numbers have a leading ob.

e QOctal numbers a leading o.

e Hexadecimals have a leading ox.

e Literals with no prefix are interpreted as decimals.

Floating-point values
Floating-point values can have decimal and scientific representation.

Enter floating-point values in decimal representation (123.456) or in scientific representation
with positive or negative exponent (1.23456e2).

To form complex expressions, combine resources, variables, and literals in the target with operators.
The expression evaluator has the same operands as the C language and has the same precedence
and associativity of operators. Inside the complex expression, the resources of the target can be
used if an integer value would be sufficient in a regular C expression.

Table 5-2: Operator precedence

Precedence Operators Associativity
1 [l -> . Left to right
2 ! ~ 4+ - * g (unary) (cast) sizeof Right to left
3 * (binary) / % Left to right
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Precedence Operators Associativity
4 + - (binary) Left to right
5 << >> Left to right
6 < <= > => Left to right
7 = I= Left to right
8 & (binary) Left to right
9 ~ Left to right
10 | Left to right
11 & & Left to right
12 | Left to right
13 ?: Left to right

5.5.5.1 Context menu for Watch window

To display the context menu, right click one of the values in the Watch window.

The menu has these options:

Paste

Insert a copied memory, register, or variable into the Watch window.

Copy
Copy an item and its value from the Watch window.

Insert Breakpoint
Insert a breakpoint on the selected watched item.

Enable Breakpoint
Enable the breakpoint at the selected watched item.

Breakpoint Properties

If a breakpoint is present on the selected watched item, selecting this option displays the

Breakpoint properties dialog box.

Edit Value
Edit the contents for the selected watched item.

Select and show memory at nnn

Select a memory space and update the Memory view to display the memory contents at the

address that the contents of the watched item specify.

Show memory at nnn

Update the Memory view to display the memory contents at the address that the contents of

the watched item specify.

Format

Choose the number base to use to display the watched item. The options are Default
Format, Unsigned Decimal, Signed Decimal, Hexadecimal, Binary, Float, or ASCII.
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Increment number of bytes
Increment the number of memory addresses to display.

Decrement number of bytes
Decrement the number of memory addresses to display.

Select all
Select all of the watched items.

5.5.6 Breakpoint dialog boxes

Control and configure breakpoints using the Breakpoint Manager and Breakpoint Properties dialog
boxes.

Related information
Setting and removing breakpoints on page 105

5.5.6.1 Breakpoint Manager dialog box

This dialog box lists all breakpoints and provides the breakpoint target location, condition, and
target details.

Breakpoints that are hit are highlighted in the breakpoint list with an orange background. The
breakpoint is also highlighted in the original view for the item.

In the breakpoint list, select an item to:

e Enable, disable, or remove breakpoints.

o Locate the breakpoint target location in the respective debug view.

e Modify breakpoint conditions using the Properties button.

Figure 5-47: Breakpoint Manager dialog box

‘¥ ModelDebugger - Breakpoint Manager

D Type Location Trigger Type Condition Memary Space Details | Remaove
&0 ‘dhy_1c:207 i : "address: (00003414
.2 ‘dhry 2676 - : ‘address: (xDD00SDFE Enable

®3 rdhry_Tcol46 - ! ' address: (0DO0BZED e
&4 | 000DS018 | - ' Securs E s

& 10 (00002043 modify - ! 'space: Secure, size: 1 locate
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5.5.6.2 Breakpoint Properties dialog box

Open the Breakpoint Properties dialog box by right clicking on a breakpoint and then selecting
Properties from the resulting context menu, or with the Breakpoint Manager.

Select the breakpoint criteria with the Breakpoint Properties dialog box:

Ignore count
Enter the number of occurrences to ignore before triggering the breakpoint. Enter O to
trigger a breakpoint for every occurrence.

Enable breakpoint
To enable the breakpoint, check this box. If unchecked, the breakpoint location and type is
stored, but occurrences do not trigger a breakpoint.

Continue Execution after hit
To enable the continuation of execution after breakpoint hit, check this box. If checked the
execution of the debugged application does not stop when the breakpoint is being hit.

Resource
Select the condition that results in a breakpoint being triggered. Conditional breakpoints are
not supported for some types of breakpoint object.

Value
If the Resource type is not breaks unconditional, select the comparison value that is to
trigger the breakpoint.

Trigger Type
Select whether a Read, Write, or Modify operation triggers the breakpoint. These check
boxes are not enabled for some types of breakpoint object.

Hexadecimal value display

Check to display the contents of the Value field in hexadecimal format. If unchecked, decimal
format is used.
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Figure 5-48: Breakpoint Properties dialog box

i@ Breakpoint Properties

Type: | Source
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Related information
Setting and removing breakpoints on page 105
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5.5.7 Preferences dialog box
Configure the behavior of Model Debugger with the Preferences dialog box.

Figure 5-49: Preferences dialog box

il Preferences

Appearance Verbose Messages Settings
Extemal Tools Enable messages
Fonts
" Mone (v Selective Al

Suppressed Messages
Verbose Messages
OtherSettings Message 1D Description

U PClnfo PC value, source file and line info, disassembly .

U DWARFReg  Verbose DWARF register mapping and memory space info
O DWARFLoader Verbose DWARF debug info loading

O Linelnfo Dump line info after loading application

O Apploader Verbose loader messages (model loading the application)

[ ModelDebugger General Model Debugger verbose messages

Apply QK Cancel

To display the options for that category, select an entry in the list on the left side of the dialog box:

Appearance
Each option has a checkbox:

e Show tool tips enables display of pop-up help for a control.

« Display toolbar text labels displays text below the icon.

e Word wrap in source window wraps long lines to fit the window.
e Show splash screen on startup displays the information screen.

e Reload recent layout on startup keeps your last used layout.

Use the controls in the Recent files and directories to control how many previously used files
and directories are displayed.

External Tools

The use operating system file associations checkbox is only available on Windows, and
is selected by default. This setting inactivates the external tool edit fields and buttons. To
activate these fields, clear the checkbox.
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The default external tools are different on Linux.

Configure the display of the documentation with these settings. Access the documentation
through:

e The Help menu item. You access the PDFs for the Model Debugger and Fast Models this
way.

e The documentation_file property in a component property listing. This property might
point to a PDF file, a text file, an HTML file, or http:// link.

You can change the default external tools. Click the folder icon to open a browser, or use the
drop-down list to choose a previously selected executable.

Fonts
You can specify the fonts for each of the windows.

To control the fonts with the sprspray variable, check Fonts depend on $DISPLAY variable.
Suppressed Messages

Lists the suppressed messages and enables you to specify an action for each message.
Verbose Messages

Turn on or off verbose message setting for the message |Ds. To turn on or off individual
messages, click Selective.

Other settings
Each option has a checkbox:

e Load all Compilation Units at Startup: load all required files.
e Show Parameter Dialog at Startup: display the dialog box to configure model parameters.

e Show Target Dialog at Startup: display dialog that normally appears when a model is
loaded. If unchecked, Model Debugger automatically connects to targets that have the
executes software ﬂag set.

o Enable SMP Application Loading: have Model Debugger load the application once into
memory and load only debug information for all processors. The PC is set to the value of
the first processor in all processors.

After displaying the dialog box and modifying preferences:
e Click Apply to apply the settings and keep the dialog box open.
e Click OK to apply the settings and close the dialog box.

e Click Close to close the dialog box. Unapplied settings changes are lost.

Copyright © 2024 Arm Limited (or its affiliates). All rights reserved.
Non-Confidential
Page 154 of 163



Fast Models Tools User Guide Document ID: 109415 1125 00 en
Version 11.25
Model Debugger

5.5.8 Keyboard shortcuts

This section describes the keyboard shortcuts.

Table 5-3: Keyboard shortcuts

Modifier Key Function

- Esc |Close the current dialog.
- F1 |Help.

- F3 |Find next.

Shift F3 |Find previous.

- F5 |Run target.

Shift F5 |Stop target.

- F10 |Source-level step over.

Ctrl F10 | Source-level step out. This action leaves the current function.

- F11 |Source-level step into.

Shift F11 |Instruction-level step.

Shift F10 | Instruction-level step over.

Ctrl F11 |Instruction-level step out.

+Shift

Ctrl F11 | Cycle step.

Ctrl F11 | Cycle step N.

+Shift

Ctrl B |Open the breakpoint manager.

Ctrl C |Connect to model.

+Shift

Ctrl D |Load debug information from application code.

+Shift

Ctrl F  |Search (find) operation.

Ctrl L Load model library.

+Shift

Ctrl M | Go to function main ().

+Shift

Ctrl O |Multi-functional open. If no target is loaded, a dialog is displayed to select the model library and application code. If a
target is loaded, the source file is opened.

Ctrl O |Load application code.

+Shift

Ctrl P |Open the Model Parameter dialog.

Ctrl p Pause or continue source step.

+Shift

Ctrl Q |Close Model Debugger.

Ctrl R Reset target only.

Ctrl R Reset target and reload application.

+Shift

Ctrl S Save the current session.
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Modifier Key Function

Ctrl T |Select target.
Ctrl U |User preferences dialog.
Ctrl W |Close model.
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6. Model Shell

Model Shell is a command-line tool for configuring and running Component Architecture Debug
Interface (CADI)-compliant models.

Arm deprecates Model Shell. Use Integrated SIMulators (ISIMs) instead.

Model Shell launches CADI-compliant models and provides:
e Semihosting stdio.
e CADI logging.

e Alaunch platform for debuggers, profilers, and operating environments.

Model Shell can start a CADI server to enable other debuggers to connect to the model in the
following ways:

e The simulation is initialized, but does not run. An external debugger must control the
simulation. This is the default behavior.

e The simulation is initialized and runs immediately. An external debugger can connect to the
simulation after it starts.

Model Shell provides semihosting input and output only for standard streams:

e  When a CADI server is started, semihosting output goes to the Model Shell console and to all
debuggers.

e |f adebugger is attached, it performs semihosting input. If not, Model Shell provides the input.

Model Shell is included in the Fast Models package and in the Fast Models FVP Standard Library
package. For installation information for the Fast Models package, see Installation in the Fast
Models User Guide.

6.1 ISIM targets

An Integrated SIMulator (ISIM) target is a standalone executable that runs without the need for
Model Shell or Model Debugger. SimGen generates ISIMs by statically linking a specific model
library with the SystemC framework.

All Model Shell command-line options, except —-model, can be used with an ISIM target. Because
the model is integrated into the ISIM, there is no need to specify the model on the command line.

Related information
Fast Models User Guide
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6.2 Model Shell command-line syntax

To start Model Shell from the command line, type mode1 shel1 with any options.

model shell -m <model> [<options>]

model

File name of the model, including .so or .d11 extension.

Note

o
Build a .so or .d11 library from the .sgproj file for the model, using System
Canvas.

options

List of command-line options.

Related information

Model Shell command-line options on page 158

Configuration file syntax for specifying model parameters on page 160
Fast Models User Guide

6.3 Model Shell command-line options

Use these options to control Model Shell behavior from the command line.

Table 6-1: Model Shell command line options

Long

--application <filel>
<file2>

Short Description

-a Load application list. Use —a [INST=] file to load an application into a system
instance:

model shell SMODEL -a cluster(O.cpuO=appl.axf -a cluster0.
cpul=app2.axf

Use * to load the same application image into all the cores in a cluster:
model shell SMODEL -a "cluster0O.*=app.axf"

Unless you specify a core, Model Shell loads the image into the first cluster or instance
that can run software.

--break <address> -b Set program breakpoint at the address. Use -b [INST=] [ threadid:]address to
set a breakpoint for the system instance. Multiple —--breaks set multiple breakpoints.

--cadi-log -L Log all CADI calls to an XML log file.

--cadi-server -s Start a CADI server. This enables attaching a debugger to debug targets in the

simulation. To shut down the server, return to the command window that you used to
start the model and press Ctrl+C. The Model Shell process must be in the foreground
before you can shut it down.
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Long Short  Description

--cadi-trace -t Enable diagnostic output from CADI calls and callbacks.

--config-file <file> -f Use model parameters from a configuration file.

--cpulimit <n> - Specify the maximum number of host seconds for the simulation to run, excluding
simulation startup and shutdown. Fractions of a second can be specified, but the
remaining time is only tested to a resolution of 100ms. If n is omitted, the default is
unlimited.

--cyclelimit <n> - Specify the maximum number of cycles to run. If nis omitted, the default is unlimited.

--data <file>Q@address - Specify raw data to load at this address. The full format is:

--data [INST=]file@[memspace:]address

-—dump - Dump a section of memory into a file at model shutdown. Multiple --dumps are

<file>Q@<address>, <size> possible. The full format is:

-—-dump [INST=]file@[memspace:]address,size

--help -h List the Model Shell command-line options, and then exit.

--keep-console -K Keep console window open after completion. Microsoft Windows only.

--list-instances - Print list of target instances to standard output.

--list-memory - Print memory information for the model to standard output.

--list-params -1 Print list of target instances and their parameters to standard output. Use this to help
identify the correct syntax for configuration files, and to find out what the target
supplies.

--list-regs - Print model register information to standard output.

--model <file> -m Model to load. Optional.

-—output <file> -0 Redirect output from the -—1ist-instances, --list-memory, -—-list-params,
and --1list-regs commands to a file.

The contents of the file are formatted correctly for use as input by the ——config-
file option.

--parameter -C Set a parameter to this value. For hierarchical systems, specify the complete name of

[<inst>.]<param>=<value> the parameter.

--plugin <file> - Specify plugins. These plugins or those in environment variable FM_PLUGINS are
loaded.

--prefix -P Prefix semihosting output with the name of the target instance.

--print-port-number - Prints the port number on which the CADI server is listening.

--quiet -q Suppress Model Shell output.

—--run -R Run simulation on load, with a CADI server: =S —-run. The default is to start the
simulation in a stopped state.

--start <address> - Initialize the PC to this application start address, overriding the .axf start. The full
format is:

--start [INST=]address
--stat - Print statistics at the end of the simulation.
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Long Short Description

--timelimit <n> -T Specify the maximum number of wall clock seconds for the simulator to run. If n'is
omitted, the default is unlimited.

If nis specified as O, Model Shell initializes the system, loads all applications and data,
sets breakpoints and PC, and exits immediately without running the model. Use this
option to convert applications to raw binary. For example:

model shell --timelimit 0 -m mymodel.dll -a app.axf --dump app.
raw@0x8000,0x10000

--verbose -V Enable verbose messages.

--version -v Print the Model Shell version number, then exit.

Related information
Automatic Model Shell shutdown on page 162

6.4 Configuration file syntax for specifying model
parameters

Text files can configure models for Model Shell from the command line, thus setting many
parameters at once.

model shell --config-file my configuration file.txt ..

Each line of the configuration file must have the same instance.parameter=value syntax as used
for command-line assignments.

Include comment lines and blank lines in configuration files with a # character before the comment
or blank text.

To generate a configuration file, use the --1ist-instances and --list-params Options on the
command line. The command line can also include parameter assignments.

Example

model shell --list-params --list-instances -C top-mm=0x3 -o file.config -m model.so

might generate:

# Instances:

# Instance id: instance name (SW: y/n, component, type, version) : description
# instance.parameter=value # (type, mode) default = 'value' : description
[min. .max]
# _________________________________________________________________________________
# Instance 0: (SW: no , NoCore, , 1.0) : Regression test system without PVLIB
usage.

top-p=0x2 # (int , init-time) default = '0x2' : test display name
top-str="empty" # (string, init-time) default = 'empty' : test string param
top-mm=0x3 # (int , init-time) default = '0x6' : test min(2) max (6)

param : [0x2..0x6]

# Instance 1: al (SW: no , A, , 1.0)
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al.pl=0x2
al.p2=0

# Instance 2: al.b
al.b.pl=0x2
al.b.p2=""

# Instance 3: a2
a2.pl=0x2
a2.p2=0

# Instance 4: a2.b
a2.b.pl=0x2
a2.b.p2="test"

init-time)
(bool , run-time )
W: no , B, , 1.0)

(int , init-time)
(string, run-time )
no , A, , 1.0)

(int , init-time)
(bool , run-time )
W: no , B, , 1.0)

(int , init-time)
(string, run-time )

(int ,

default
default

default
default

default
default

default
default

This is another way of specifying run-time parameters:

# Disable semihosting using true/false syntax
coretile.core.semihosting-enable=false

#

# Enable VFP at reset using 1/0 syntax
coretile.core.vfp-enable at reset=1

#

# Set the baud rate for UART 0
baseboard.uart 0.baud rate=0x4800

6.5 SMP support

Model Shell provides Symmetric MultiProcessing support. It can be simple or standard.

Simple

g

W o

Document ID: 109415 1125 00 en

parameter
parameter

parameter
parameter

parameter
parameter

parameter
parameter

Version 11.25
Model Shell

p2
pl
p2
p2

pl
p2

This is only suitable for model systems that have one SMP cluster. The same application is
loaded in all cores.

model shell -m smp model.so -a app.axf

Standard

This is suitable for all cases and uses the -a option to list the applications for each core.

Use the full instance name of each core.

model shell -m smp model.so -a multiprocessor.processorO=appl.axf -a

multiprocessor.processorl=app2.axf

In addition to loading individual applications for each core, the -a option also enables loading
the same application in all cores.

Replace the index of the core with *.

model shell -m smp model.so -a multiprocessor.processor*=app.axf

model shell -m smp model.so -a "multiprocessor.*"=app.axf
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On Unix, the * character requires escape quotes.

6.6 Manual Model Shell shutdown

User actions that stop Model Shell.

Press ctri+c.
The program starts shutting down the simulator and exits after shutdown is complete. On a
second press, Model Shell terminates immediately. Some models can assign their own ctri+c
handlers that override Model Shell behavior.

Press ctril+Break.
Model Shell terminates immediately. Windows only.

Close an LCD window.
The simulation stops.

6.7 Automatic Model Shell shutdown

Command-line options that control when to stop Model Shell. The first fulfilled condition stops
Model Shell. If none are specified, Model Shell shuts down when the simulation ends.

--break
Breakpoint. -—cadi-server overrides this option.
--cyclelimit
Cycles > cycle limit. --cadi-server overrides this option. This option might reduce execution
speed. It ignores breakpoints.
--timelimit
Time > running time limit.
--cpulimit

Time > process time limit. Tested to a granularity of 0.1s to avoid performance loss. Elapsed
processor time includes user time and kernel time.
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6.8 License checking messages from Model Shell and ISIM
systems

The license checking messages appear in the stderr and stdout outputs, and are useful for the
detection and diagnosis of licensing issues.

The model shell and isim system executables return a status value when they exit:

0
no error (for example, clean simulator shutdown).

error (for example, license checking or file not found).

For exit status 1, parse the stderr output. A message might, for example, appear in the GUI

with other WARNING, ERROR or Fatal Error messages. See the lines that follow for more
information from the license checking module. When a license is about to expire, Model Shell prints
a warning message to stdout, but the simulation still starts correctly.
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