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Overview

1. Overview

This tutorial takes you through the process of creating a simple Hello World Linux application
and then loading the application on a Cortex-A9 Fixed Virtual Platform (FVP) model running Arm
embedded Linux. The Cortex-A9 Fixed Virtual Platform (FVP) model is provided with an Arm
Development Studio (Arm DS) all editions.

This tutorial is only applicable to versions up to Arm DS 2019.0 as future releases
will not include pre-configured models to boot Arm Embedded Linux.
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2. Creating a Simple Hello World Linux
Application using C

This tutorial assumes that you have installed an Arm DS and acquired the license to use it. If not, go
to Arm Development Studio to install DS and acquire a license.

This example is intended to be built with Linaro arm-linux-gnueabihf GCC. If you wish to modify
and rebuild the example, you must have Linaro arm-linux-gnueabihf GCC installed. Linaro arm-
linux-gnueabihf GCC is not supplied with Development Studio, but can be downloaded from GNU
Toolchain.

To create a Linux application using C in Arm DS:

1. Create a new C project and use the GCC toolchain.

2. Set up the GCC toolchain compiler and linker options to build with the appropriate settings for
Arm Embedded Linux running on a Fixed Virtual Platform (FVP) model.

3. Create a source file and build it to create an application.
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3. Creating a New C Project

To create a new C project:

In the Project name field, enter Hel1owor1d ccc as the name of your project.

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

Figure 3-1: C Project window

n L Project

Create C project of selected type —

Project name: | |

Use default location

CAUsers\sansind3\Development Studic Workspace Browse..,
default
Project type: Tookchains:
~ = Executable Arm Compiler 5
* Empty Project Amm Compiler &
& [CMSIS C/C++ Project GCC 7.4.1 [arm-linux-grueatsind]
# Hello World ANSI C Project MinGW GCC
= Shared Library
& Static Library
» &= Makefile project

[] show praject types and toolchains only if they are supported on the platform

i) < Back Mext > Finish Cancel

3. Under Toolchains, select the GCC x.x [arm-linux-gnueabihf] option. You must install this
toolchain to proceed further.

4. Click Finish to create a C project called nel1oworid_ccc. You can view the project in the Project
Explorer view.
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Figure 3-2: The created project in the Project Explorer view

n Arm-Ds - Development Studio - Arm Development
File Edit Mavigate Search Project Run Window
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4. Configuring the settings for a new

project

To configure setttings for a new project:

1.

In the Project Explorer view, right-click the HellowWorld_GCC project, and select Properties. You
can also access the project properties from the main Arm DS menu.

From the main menu, select Project > Properties.
Select the C/C++ Build > Settings > Tool Settings tab.

Specify the relevant flags under GCC C Compiler 4 [arm-linux-gnueabihf] > Miscellaneous >
Other flags

Arm DS and later supports a hard-float file system, so enter -marm -mfloat-abi=hard as shown
in the following screenshot:

Figure 4-1: Project settings window

B Properties for HelloWorld_GCC

type filter text Sl'l'tlngl =l v
+ Resource
Builders
w CfC++ Build Configuration: |Debug [ Active | ~ | Manage Configurations_.
Build Variables
Environment
Logging ¥ Tool Settings * Build Steps ¥ Build Artifact i Binary Parsers @ Error Parsers
Settings ~ 8 GCC C Compiler 7.4.1 [arm-linux-gnueabihf] | Other flags [;m:[] -marm -march=armdt -mfluat-abi:hard|
Tool Chain Editor B Dialect CJvert )
= o5e (¥
» CfC++ General
Project References | reprocesse (I support ANSI programs (-ansi)
2 Includes
; - -1Fl
Run/Debug Settings 3 Optimization [ Pasition Independent Code (-fAIC)
(# Debugging
& Wamings

5 Miscellaneous
{5 Shared Library Settings
~ & GCC Assembler 74.1 [arm-limme-gnueabihf]
& General
~ B GCC C Linker 7.4.1 [arm-linux-gnueabihf]
# General
& Libraries
& Miscellaneous
&2 Shared Library Settings

These flags instruct the GCC compiler to compile a binary that is compatible with a particular
architecture and file system.

On the Properties for HellowWorld_GCC project dialog, click OK to apply the settings and close
the dialog.
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Creating the source code and building the project

5. Creating the source code and building
the project

To create the source code and build the project:

1.

2.

3. Click Finish to create the source file and open it in the code editing view.

In the Project Explorer view, right-click the HelloWorld_GCC project and select New > Source

File as shown in the following screenshot:

Figure 5-1: add a new source file
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In the New Source File dialog, enter the file name #el1oworid ccc.c.
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Figure 5-2: The location of the Hello World project in Arm DS

n Arm-Ds - Development Studio - Arm Development
File Edit Mavigate Search Project Run Window

Bui#REBRISRE DTG

= C

[0
i
>
]

[75 Project Explorer &2 +
> % HelloWorld_GCC

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

#include <stdio.h>

int main(int argc, char** argv)
{
printf ("Hello world\n") ;
return 0;

}
</stdio.h>

5. In the Project Explorer view, right-click the HellowWorld_GCC project and select Build Project.
This creates the Linux executable and required support files.

The items in the Debug folder are additional files required for debugging.

Figure 5-3: Hello World project in the Debug folder

Select a file:

v I HelloWorld_GCC ~

[ cproject

[ project

= settings

v & Debug

|Z HelloWorld_GCC
5 HelloWorld_GCC.d
sk HelloWorld_GCC.o
& makefile
& objects.mk
& sources.mk
& subdir.mk

[£] HelloWorld_GCC.c
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6. Debug the Linux application on a Fixed
Virtual Platform (FVP) model

Once you have created the project and built the code, launch the debugger to run the application
on one of the Fixed Virtual Platform (FVP) models provided with Arm DS.

For this tutorial, we use the FVP_VE_Cortex-A9x4 model provided with Arm DS.
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7. Creating an Arm DS debug configuration

and connecting to a FVP model

To create a debug configuration and connect to FVP:

1.
2.

From the Arm DS main menu, select Run > Debug Configurations.

In the Debug Configurations dialog, select Generic Arm C/C++ Application from the options in
the Debug Configuration window as shown:

Figure 7-1: Debug Configurations window

n Drebug Configurations

Create, manage, and run configurations
Create, edit or choose a configuration to launch an Arm Debugger session
Bl Configure launch settings from this dialoge
type fhiller tex - Press the 'New” button 1o create a configuration of the selected type.
W CMSIS C/C+ + Application 4 - Press the ‘Duplicate’ button to copy the selected configuration
¥ Genenic Arm CfC++ Application

- K - Press the ‘Delete” button 1o remove the selected configuration
T Java Application

& python run £ - Press the ‘Filter” button to configure filtering options.
¥ Launch Group - Edit or view an existing configuration by selecting it
Configure launch perspective settings from the Perspeciives’ preference page.

Select Press the New button to create a configuration of the selected type. This creates a
new Arm DS debug configuration and displays the various tabs required to specify settings for
loading your application on the target, as shown in the following screenshot:

Figure 7-2: Name field

Mame: Mew_configuration

(‘ﬂﬂ' Connection Files | &5 Debugger\l as Awareness} ()= Arguments} 2.} Erwironmenq

On the Debug Configurations dialog, give a name to the debug configuration. For example,
HelloWorld Linux FVP:

In the Connection tab, select Arm FVP (Installed with Arm DS) > Cortex-A9x4 pre-configured
to boot Arm Embedded Linux > Linux Application Debug > Start gdbserver and debug target
resident application.
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Creating an Arm DS debug configuration and connecting to a FVP

Figure 7-3: Connection tab

= T
em Debug Cenfigurations

Create, manage, and run canfigurations
& [Files]: Mo application on target details entered
XIEF~- ; "
Mame: | HelloWorld Linux VP
type filer text

W CMSIS C/C++ Application

model

- Connection B Fites| % Debugger| @ O Awareness = Arguments B8 Environment | Export

o
e o :ﬂ;?ﬂ wfacturer, board, project fype and deb ation to
! } -A%l-FYP IO CETCA ST (2 a g operation to use.

i f::mg:ﬁg;::: :zl FNVP Cusmently selected: Arm FYP (installed with Anm DS) / Cortex-ASx4 pre-configured to boot Anm Embedded Linu ¢ Linux Application Debug

W fireworis Ammvdl-Ax1-FUPACK | corex-aa

& HelloWeorld b

=~ frm FYP (Instal A }
# HelloWerld (1) rm FVP (Installed with Arm DS)

+ Cortex-A9x1 pre-configured to boot Arm Embedded Linux
= Cortex-A%9x4 pre-configured to boot Arm Embedded Linux
w Linus Agglication Debug
Connect 1o already running gdbiener
Start gdbserver and debug target resident application

4 HelloWordamode
4 Mew_configuration
# pandaboard.org-OMAP_4430_RAN
# PandaConfig
# pniaDebug
T Java Application
& Jython run
¥ Launch Group

Arm Debugger will connect to the FVP target (if the PYP ks not currently running it will be started by Arm Debugger) and start a new gdbser

the ARM Embedded Linux filesystemn ar on the wirtual file system.

Connections

gdbserver (senial) Connection details not reguired. Use serial port /dev/ttyAMAI if starting gdbsenver manually,

Model parameters
[ Enabie virtual file system support

Host mount point | $tworkspace Joc)

Remate tanget mount podnt:  fwriteable

: File System... Workspace...

By default, a relative path to your workspace location is specified in the Host mount point field.
This location is used by the /writeable directory specified in the Remote target mount point

field.

6. In the Files tab, and under Target Configuration > Application on target field, enter /writeable/
HelloWorld GCC/Debug/HelloWorld GcC. This specifies that the HellowWorld_GCC application is
available under the/writeable/Helloworld_GCC/Debug/ location on the target.

7. Under Files, select Load symbols from a file, and click Workspace.

8. In the Open dialog, select the HelloWorld_GCC application in the Debug folder:
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Creating an Arm DS debug configuration and connecting to a FVP

model

Figure 7-4: Open dialog

Select a file:

w &5 HellgWorld_GCC ~
[E .cproject
|5 project
» & sertings
~ & Debug
1= HelloWorld _GCC
|# HelloWorld_GCC.d
mh HelloWorld_GCC.o
& makefile
@ objects.mk
L SOUrCesmk
# subdir.mk
g HelloWorld_GCCe

9. Click OK. This sets the path to the file that contains the required symbols information:

Figure 7-5: Debug Configuration window

Creabe, manisge, brd nos configurationd ﬁ
Create. et on chooe a contaganition 10 s an Arm Deboegger sesmion,

ISR A Mamer| Helkawetd Lins PP
e Cantion [k RS, B Doy | B 05 Asavesess | e ARty B8 Ervearame | B0
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w & Gesenc Arm DT+ » Applacation

B oewoeis ADG-Cortes: AS1-FYF Tirget oaligualion
& Moeworis ADG-Corien ABud-FVF Appbeation on tanget

B Meves Aress-Ax1-FVP ALK | bt Helichand (0 DebugHelaiena G0C
@ Helovarg

B HEp (1) Targen wirking direiony

2 HEIWOND Liva_ YR

@ Hetoonabosd

B [ISMLSOIL -DNAP 4430 RAN

& Pardalonlsy Load symbols bom fie -

@ paaletag X ) _GOC ety 6eE]
O Lirvd Agspdiclion
# hythan e [Fibe Sy, | Workspae.
¥ Linrsch Getup

Fies

Filtar muschd 15 cf 28 iteres 1 Apply

@ I
10. Select the Debugger tab, and select Debug from the entry point.
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Creating an Arm DS debug configuration and connecting to a FVP

model

Figure 7-6: Debugger tab
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@ Close

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

12. In the Confirm Perspective Switch dialog that appears, click Yes. Arm DS-connects to the FVP
model loads Linux on the FVP model and displays the connection status in the Debug Control
view:

Figure 7-7: Debug Control view

# Debug Control =2 | 4

~ & HelloWorld_Linux_FVP connected
# Thread 1141 #1 stopped

The application is loaded on the target and has stopped at the entry point, ready to run.
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8. Debug views

Once the debug connection is established some of the display information relevant to the debug
connection are:

The Commands view displays messages output by the debugger. Also use this view to enter Arm
DS commands.

Figure 8-1: Commands tab

- W Commands & s i Regist 4 -] ] +

Connected to stopped target gdbserver at 127.08.0.1 port 5003

cd "C:\Wsers'sansin@3\Development Studio Workspace”

Working directory “C:\Users\sansind3\Development Studio Workspace™

Execution stopped in USR mode at @xT7GFCFEGE

Bx7oFCFB2R  LDR rl@, [pc,#148] ; [Ox7EFCFBIC] = @xiFdid

set substitute-path */home/tcwg-buildslave/workspace/towg-make-release_@/snapshots/glibec.gi
file "C:\WUsers\sansin@3\Development Studio Workspace'\HelloWorld GCC\Debug\HelloWorld_GCC™
set debug-from main

start

wait

Execution stopped at breakpoint 1: @wxd0018300

In Hellokorld_GCC.c

axee18I o8 |

Deleted temporary breakpoint; 1

wait

next

Execution stopped at 8x008183E4

Bx000183E4 10,8 printf("helle worldyn™};

The C/C++ Editor view shows the structure of the active C, C++, or makefile. The view is updated
as you edit these files.

Figure 8-2: C Editor view

2% * HelloWorld_GCC.c[)

L_I

6 #include <stdio.h>

'

8= int main (int argc, char ** argv)
9 {

16 printf{"hello world\n™);
11 return @,

12

13 }

14

15

The Disassembly view shows the loaded program in memory as addresses and assembler
instructions.
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Figure 8-3: Disassembly tab

111 Disassembly !

23~

ol

<Mext Ingtruction >

| 100

Address

BxB001083C3
BxB00183CA

BxBRe103CC
AxB00183CE

BxB0018300
BxB0018304
DxRR010308
BxBe81830C
OxB00103E0
* | BxB00103E4
BxBOE1E3ER
BxB00103EC
Lt L
BxBealB3IFa
BxB00103F
xBa1a3FC
BxB0018288

BxB0010404
AxBoal828a
BxB0010404

Opoode

Disassembly
STRE r3, [rd,20]
POP {rd,pc}
Frame_dummy
B register_tm_clones ; Gx10333
NOP
main
PUSH {rll,Llr}
DD rl11,5p, 04
SUB 5P, 5P, #E
5TR re, [rl11,4-8]
STR rl,[r11, &-ine ]
LDR ri, [pc,#20] ; [Exl@420] = Sx18458
BL {pc}-0x188 ; exldled
MoV r3, 80
MOV rid,r3
SUB sp, 1l 84
POP {ril,lr}
BX Lr
DED BxBaal 258
__libe_csu_init
PUSH {r3-ra,lr}
MoV e )
LDR ré, [pe,#44] ; [Bwld438] = EwlOAFE
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Green line indicates the location in the code where your program is stopped. In this case, it is at the
main () function. Light Green line indicates the next instruction to be executed.

Click Continue to run the application. You can view the application output in the App Console view.
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9. Stepping through the application

Use the controls provided in the Debug Control view to step through the application:

Figure 9-1: Debug Control options

#& Debug Control 52 |75 Project Explorer = o
SRR R R R TR RN E R TN N
~ & HelloWorld_Linux_FVP connected
@ Thread 1143 #1 stopped on breakpoint #1 (USR)

Status: connected

e Click Continue to continue processing code.

e Click Pause to interrupt or pause processing code.
e Click Step Through to step through the code.

e Click Step Over to step over source line.

e Click Step Out to step out.

e Use the toggle if you want the above controls to step through instructions.
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10. Disconnecting from the debug
connection

To disconnect from the debug connection:

Right-click the connection and select Disconnect from Target or

Select the connection and in the Debug Control view toolbar click Disconnect or
e Double-click on the selected connection.
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