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Overview

1. Overview

In this tutorial, you will learn how to build Hello World with Arm Compiler 6 and debug it on the
Armv8 Fixed Virtual Platform (FVP)

Building Hello World with Arm Compiler 6 and debugging it on the Armv8 Fixed Virtual
Platform

This Arm® DS-5 Development Studio tutorial covers a basic Hello World C program. It will be

useful if you want to carry out bare-metal software development on Armv8 platforms, and shows
you how to:

e Write “Hello World” in C
o Build it using the Arm Compiler 6 (this is Arm’s next generation LLVM-based toolchain)
e Set up a debug session in Arm DS-5 Development Studio

e Runitona Armv8 Fixed Virtual Platform (FVP)

To complete this tutorial, you'll need:

e DS-5 Ultimate Edition: Download the 30-day trial
o Arm Compiler 6 toolchain (included)
o Armv8 Fixed Virtual Platform (FVP) (included)
o DS-5 Debugger (included)
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2. Creating a new project

To create a new project follow the steps:

1. From the DS-5 C/C++ perspective main menu, select File > New > C Project to display the C
Project dialog.

2. Inthe C Project dialog:
a. In the Project name field, enter HelloArmv8 as the name of your project.

b. Under Project type, select Executable > Empty Project.

Figure 2-1: C Project dialog options for ARM Compiler 6

= C Project

C Project

Create C project of selected type

Project name: | HelloArmvE |

Use default location

Location: | C\Users\Jammar02\OneDrive - Arm\Documents\NewDS>Workspace\HelloA Browse...

Choose file system: [default =

Project type: Toolchains:

v = Executable

® Empty Project

® Hello World ANSI C Project
» (= Shared Library

Arm Compiler 5 (DS-5 built-in)

?Arm Compiler 6 (DS-5 built—in)§

GCC 4.x [arm-linux-gnueabihf] (DS-5 built-in)
GCC 7.3.1 [arm-none-eabi]

» = Static Library
> (= Makefile project

Show project types and toolchains only if they are supported on the platform

@

< Back Next > Cancel

Under Toolchains, select Arm Compiler 6.

d. Click Finish to create your C project.

Your project will appear in the Project Explorer view.
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3. Configuring the project toolchain settings

Now that you've created a new project, you need to configure the settings for the compiler
toolchain. These settings allow you to specify a target architecture, CPU and starting address for
where your executable will be loaded in the memory of the target.

Setting up the commands and flags for the Arm Compiler 6 toolchain

This configuration exists on a per-project basis. You must separately reconfigure all
projects that you want to use with the new toolchain.

1. Locate your project in the Project Explorer view, right-click it, and select Properties.
2. In the Properties dialog:
Navigate to C/C++ Build > Settings.
b. Select the Tool Settings tab.

c. Select Arm C Compiler 6 > Target and check that aarch64-arm-none-eabi has been
specified, so that you are building for the Armv8 architecture, AArché4 execution state,
targeting a generic device.
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Figure 3-1: Arm Compiler 6 Hello World target architecture

= Properties for HelloArmv8

type filter text Settings =1 = 2N 4

» Resource N
Builders

w C/C++ Build Configuration: Debug [ Active |

= | | Manage Configurations...

Build Variables

Environment

Logging & Tool Settings # Build Steps Build Artifact Binary Parsers @ Error Parsers

Settings

Tool Chain Editor

» C/C++ General

Project References
Run/Debug Settings

~ & All Tools Settings [JEnable tool specific settings
& Target Target {--target) aarchb4-arm-none-eabi
& Debugging
& Libraries

~ & Arm C Compiler & CPU¢-mcpu)
(& Target FPU {-mfpu)
(& Preprocessor
& Includes
# Source Language Instruction set Default
& Optlmlz_atlons Byte order Default b
# Debugging o o
(& Warnings and Errors Vectorization (-fvectorize)

Architecture {-marchy

Float ABl (-mfloat-abi) [Default £

= Miscellaneous
~ i Arm Assembler 6
2 Target
(2 Preprocessor
= Includes
 Debugging
2 Warnings and Errors
# Miscellaneous
~ & Arm Linker 6
2 Target
 Image Layout
& Libraries
2 Optimizations
& Additional Information
2 Warnings and Errors
# Miscellaneous

) |

oK | | Cancel |

d. Now, in Arm Linker 6 > Image Layout enter a read only base address of 0x80000000. This

needs to be done in order to insert the Arm executable at the correct point in the model’s
memory.
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Figure 3-2: Arm Compiler 6 Hello World base address

s for HelloArmv8

» Resource
Builders
~ C/C++ Build
Build Variables
Environment
Logging
Settings
Tool Chain Editor
» C/C++ General
Project References
Run/Debug Settings

Settings

Configuration: Debug [ Active |

® Tool Settings # Build Steps

~ & All Tools Settings
(2 Target
& Debugging
2 Libraries
~ & Arm C Compiler 6
(& Target
(& Preprocessor
# Includes
& Source Language
% Optimizations
# Debugging
# Warnings and Frrors
= Miscellaneous
~ i Arm Assembler 6
2 Target
(2 Preprocessor
= Includes
 Debugging
2 Warnings and Errors
# Miscellaneous
~ & Arm Linker 6
2 Target
& Image Layout
& Libraries
2 Optimizations
& Additional Information
2 Warnings and Errors
# Miscellaneous

Build Artifact Binary Parsers @ Error Parsers

Image entry point (--entry) |

RO base address (--ro_base) | DxSDDDDDDD|

RW base address (--rw_base) |

Z1 base address (--zi_base) |

Scatter file (--scatter) |

Browse... ‘

Predefine (--pd)

80 8 % &

@

OK

| | Cancel |
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4. Writing the source code and building the
project

Now that the project is set up, we can start creating code for it and build the application. After a
successful build, we can then create a debug configuration, and run the application on the target.

In the Project Explorer view, right-click the HelloArmv8 project and select New > Source File.
In the New Source File dialog, enter the file name hellov8.c.

Click Finish to create the source file and open it in the code editing view. The source file is
visible in the Project Explorer view, under the HelloArmv8 project.

4. Add the following code to the new source file, and press Ctrl+S to save it.

#include <stdio.h>

int main ()

{
printf ("Hello world\n");
return 0;

}

5. Inthe Project Explorer view, right-click on the HelloArmv8 project and select Build Project. You
can view the output image HelloARMv8.axf in the Debug folder under the HelloArmv8 project.

The .axf file contains both the object code and debug symbols that enable the debugger to
perform source-level debugging.

Figure 4-1: rm Compiler 6 Hello World Project

[ Project Explorer 52 g ¥ = O

v & HelloArmve
~ [l Includes
= C:/Program Files/DS-5 v5.29.0/sw/ARMCompiler6.10.1/include
(= C:/Program Files/DS-5 v5.29.0/sw/ARMCompiler6.10.1/include/libcxx
~ = Debug
HelloArmv8.axf
=l hellov8.d
hellov8.o
L& makefile
L@ objects.mk
L& sources.mk
& subdir.mk
[g hellova.c
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5. Creating a DS-5 debug configuration and
connecting to the FVP

Here we describe the steps on how to create and connect a DS-5 debug configurationto the FVP.

From the DS-5 main menu, select Run > Debug Configurations.
2. In the Debug Configurations dialog:
a. Select DS-5 Debugger.

b. Click the New launch configurations button.

Figure 5-1: Debug configurations

= Debug Configurations

Create, manage, and run configurations

Create, edit or choose a configuration to launch a DS-5 debugging session.

O X B3~ Configure launch settings from this dialog:
type filter text [ - Press the 'New" button to create a configuration of the selected type.
[£1C/C++ Application |2 - Press the ‘Duplicate’ button to copy the selected configuration.

[&] C/C++ Attach to Application
[E] C/C++ Postmortem Debugger
[c] Remate Application % - Press the 'Filter’ button to configure filtering options.

7i# DS-5 Debugger - Edit or view an existing configuration by selecting it.
@ IronPython Run

&" IronPython unittest
Java Applet

% - Press the ‘Delete’ button to remove the selected configuration.

Configure launch perspective settings from the ‘Perspectives’ preference page.

This creates a new DS-5 debug configuration and displays the various tabs required to
specify settings for loading your application on the target.

Figure 5-2: Debug configurations - Tabs

Name: | Mew_configuration

Fﬂﬂ- Connection Filesw By Debuggeﬂ & 0S Awarenessw 9= Arguments} -} Environmenﬂ e Exporﬂ

c. Inthe Debug Configurations dialog:
1. Give a name to the debug configuration. For example, HelloArmv8.

2. In the Connection tab, select Arm FVP (Installed with DS-5) > Base. AEMv8Ax1 > Bare-
Metal Debug > Debug ArmAEMV8-A.

3. Under Bare Metal Debug, in the Model parameters field, append the following
parameter: -C bp.secure memory=false

Copyright © 2019 Arm Limited (or its affiliates). All rights reserved.
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This parameter disables the TZC-400 TrustZone memory controller included in the
Base AEMv8x1 FVP. By default, the memory controller disallows all accesses to DRAM
memory.

Figure 5-3: Debug configurations platform selection

<= Connection Filesw ] Debuggeﬂ & 0S Awa renes.q - Arguments} m Environmenﬂ ey E)(porﬂ

Select target

Select the manufacturer, board, project type and debug operation to use. Currently selected:
ARM FVP (Installed with DS-5) / Base_AEMv8Ax1 / Bare Metal Debug / Debug ARMAEMvE-A

Filter platforms

Base AT72x2_A53x4 ~
Base_AT73x1
Base AT73x2_A53x4
Base_AT75x1
Base_AT6ax1
« Base_AEMv8AX1
~ Bare Metal Debug
Debug ARMAEMvE-A

[ICTUSS R R . S RN, -

DS-5 Debugger will connect to an FVP to debug a bare metal application

Connections

Bare Metal Debug | Model parameters | -C cluster0.NUM_CORES=0x1 -C bp.secure_memaory=Ffalse

DTSL Options Edit... Configure trace or other target options. Using "default” configuration options

4. Select the Files tab, and:

a. Under Target Configuration in the Application on host to download field, click
Workspace.
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Figure 5-4: Debug configurations Files Tab

== Connection Files . & Debuggeﬂ 508 Awareness\l )= Argumentﬂ m Environmenﬂ e E)(port\l

Target Configuration

Application on host to download:

| ${workspace_loc/HelloArmv8/Debug/HelloArmva.axf}

File System... Load symbols

Files

Load symbols from file ~

File System...| Workspace...

The Workspace contains the HelloARMv8.axf application file you created when you
built the Hello World project.

Ensure that the Load symbols option is selected.

Select HelloARMVS . axf.
b. Click OK to load the file.

Select the Debugger tab, and ensure the Debug from symbol option is selected and set
tO main.

Click Debug to load the application on the FVP, and load the debug information into the
debugger.

In the Confirm Perspective Switch dialog that appears, click Yes. DS-5 connects to the
FVP and displays the connection status in the Debug Control view.
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Figure 5-5: DS-5 Debug Control view

#5 Debug Control 22 [ Project Explorer #8Remote Systems = 4 | %0 % & B[ 4 v o> D v |p W2 @ g5 T = 0

~ & HelloArmv8 connected
P ARMAEMVS-A #1 stopped on breakpoint (EL3h)

Status: connected

The application is loaded on the target and stopped at the main () function, ready to
run.
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6. Running Hello World

Click the Continue Button to continue running the application.
You can view the application output in the Target Console view.

Figure 6-1: Target Console output

B App Console  Target Console i | €]Eror Log EHE&RE= 8

G Linked: HelloArmva
terminal_@: Listening for serial connection on port 5000
terminal 1: Listening for serial connection on port 5681
terminal_2: Listening for serial connection on port 5002
terminal_3: Listening for serial connection on port 5003
CADI server started listening to port 7000

Info: FVP_Base AEMv8A: CADI Debug Server started for ARM Models...

CADI server is reported on port 7000
Hello world

ERROR(TAB180)

You may have noticed that on connecting, the Commands view displays the following error
message:

ERROR (TAB180) : The semihosting breakpoint address has not been specified

In a Armv8 FVP, running in either AArché4 or AArch32, you have to set a “semihosting trap” at a
vector address in order for DS-5 Debugger to take control of the semihosting operation.

However, the Armv8 FVP is also carrying out semihosting, which is how you are able to see the
Hello World"output in the Target Console view.

If you'd like to remove the TAB180 error message, then you need to disable DS-5 Debugger from
attempting any semihosting. This can be done by creating a .ds debugger script containing:

set semihosting enabled off

This script needs to be included in the DS-5 debug configuration. Do this by checking the Run
target initialization debugger script (.ds/.py) box in the Debugger tab and locating the script from
your filesystem or workspace.
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Figure 6-2: Arm Compiler 6 Hello World target initialization script

<= Connection ( Files (i} Debugger . & 0OS Awareness} )= Arguments} [ ! Environmenﬂ [ E)(porﬂ

Run control
(O Connect only (O Debug from entry point (@ Debug from symbol | main |

Run target initialization debugger script (.ds / .py)

| $Siworkspace_loc/HelloArmv8/Armv8SemihostingOff.ds} File System...

[] Run debug initialization debugger script (.ds / .py)

File System...| | Workspace...

[] Execute debugger commands

Host working directory

Use default

${workspace_loc} File System... | Workspace...

Paths

Source search directory

File System... | Workspace...
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