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Introduction

1. Introduction

Once you have created the project and built the code, launch the debugger to run the application
on one of the Fixed Virtual Platforms (FVP) provided with DS-5.

For this tutorial, we use a Cortex-A9 Fixed Virtual Platform (FVP) which is provided with DS-5.
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Create a DS-5 debug configuration and connect to an FVP

2. Create a DS-5 debug configuration and
connect to an FVP

The following steps help you create a DS-5 debug configuration and connecting to an FVP.

1. 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 configuration button.

= Debug Configurations

Create, manage, and run configurations

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

]~

type filter text

-

|| Configure launch settings from this dialog:

| - Press the ‘New" button to create a configuration of the selected type.
(€] C/C++ Application 5 - Press the 'Duplicate’ button to copy the selected configuration.
[E] C/C++ Attach to Application

€] C/C++ Postmortem Debugger & - Press the ‘Delete’ button to remove the selected configuration.

&] C/C++ Remote Application S - Press the Filter’ button to configure filtering options.

% DS-5 Debugger - Edit or view an existing configuration by selecting it.

# IronFython Run

& IronPython unittest Confi I h i ttings f hes T TeT

#1 Java Applet onfigure launch perspective settings from the Perspectives preference page.

T Java Application

LEE [ B

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

MName: | Mew_configuration

Fﬂb- Connection Fileﬂ e Debugger] 0S5 Awareness} - Arguments} = Environmenﬂ ] Exporﬂ

3. Inthe Debug Configurations dialog:
a. Give a name to the debug configuration. For example, Helloworld FVP.

b. Inthe Connection tab, under Select Target, browse and select ARM FVP (Installed with
DS-5) > VE_Cortex_A9x1 > Bare Metal Debug > Debug Cortex-A9.
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Create a DS-5 debug configuration and connect to an FVP

[ & Debug Configurations

Create, manage, and run configurations

CExX| ek~
typee filter text

[E] C/C+~ Application

[T] C/C+~ Attach to Application

[T] C/C++ Postmartem Debugger

[E] C/C++ Remote Application
a 5 D5-5Debugger

# New_configuration

& lronPythen Run

& lronPython unittest

W Java Applet

[T Java Application

Ju it

& lythen run

A hythan unittest

> Launch Group

PyDev Django

&2 PyDev Google App Run

@ Python Run

&' Python unittest

T, Remote Java Application

Filter matched 19 of 19 iterns

@

3 [Debugger): Debugging frem a symbel, but no symbel files defined in the Files tab

Name:  HelloWorld_FVP

4 Connection " [Gi) Files| B Debugger| 2 05 A ;| 00 Arguments| 8 Ervi

Select target

Select the manufacturer, board, project type and debug operation to use. Currently selected:
ARM FVP (Installed with DS-5) / VE_Cortex_AS / Bare Metal Debug / Debug Cortex-A9

Filter platforms
4 VE_Cortex_&8d
4 Bare Metal Debug
Debug Cortex-A9
» Linux Kernel Debug
» VE_Cortes_ASsd
» Atmel
o Avnet
> beagleboard.org
» Boundary Devices
» CALAD Systems
o Cavium
» Core Logic
CSR
& Embedded Arists
o Emtrion
» Faraday
» FOL

DTSL Optians [Edi..|
Debug a bare metal application on the Cortex-A3 FVP

Connections.

Bare Metal Debug | Model parameters

Configure trace or other target aptions. Using *default’ configurstion options

&

s | te ]|

Debug Claze

c. Select the Files tab, and under Target Configuration in the Application on host to download

field, click Workspace.
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Create a DS-5 debug configuration and connect to an FVP

& Debug Configurations ﬁ.'
Create, manage, and run configurations
3 [Debugger): Debugging frem a symbel, but no symbel files defined in the Files tab
CEX B3®-~ Mame: HelloWorld FVP
type filter text 4= Conrection G} Files % Debugger| (G 05 A ;| 0 Arguments| B8 Envi

[E] C/C+~ Application
[T] C/C+~ Attach to Application
[T] C/C++ Postmartem Debugger
[E] C/C++ Remote Application

a 5 D5-5Debugger

# New_configuration [
orksp 5y L

& lronPython unittest =
W Java Applet

1 Java Application Load symbols from file =
Ju JUnit -

& Jython run [:

ﬁ")ython unittest Workspace...
B Lsunch Group
PyDev Django E
&2 PyDev Google App Run

@ Python Run

&' Python unittest

T, Remote Java Application

Target Configuration
Application on host to download:

Filker matched 19 of 19 ftems dpply | Reer |
:‘D Debug [ Close |

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

(4

Ensure that the Load symbols option is selected.

Note

d. Select HelloWorld.axf.
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('8 open o o=

Select a file:

4 == HelloWorld
.cproject
Jproject
4 = Debug

|[mé HelloWorld.axf |
hello_world.c
| & makefile
| & objects.mk

[ & sources.mk
[ & subdir.mk
[£] hello_world.c
[» [=+ RemoteSystemsTempFiles

® [ oK ] ’ Cancel

e. Select the Debugger tab, and ensure the Debug from symbol option is selected and set to

main.
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Create a DS-5 debug configuration and connect to an FVP

& Debug Configurations

==

Create, manage, and run configurations

Create, edit or choose a configuration to launch a DS-3 debugging session.

ERINCE N Name: HelloWorld_FYP

type filter text <= Connection | §if) Files | %5 Debugger T3 05 o e
[T] C/C+~ Application |
[T C/C++ Attach to Application
[E] C/C++ Postmortem Debugger
(€] C/C++ Remote Application

4 4 D55 Debugger | Run target initialization debugger script (.ds / py)

# New_configuration
AF lrenPythen Run
a IronPython undtest | Run debug initialization debugger script .ds / py)
| Java Applet
71 Java Application —
Ju Uit Execute debugger commands
& lythen run
& Jythan unittest
# Launch Group
PyDev Django
&2 PyDev Google App Run
@ Python Run
&' Python unittest
T, Remote Java Application

Run control

Connect only

Huost working directory
| Use default

Hworkspace_loc

Paths

Source search directory
) e

®

Filter matched 19 of 19 iterns

@

WL

Apply |[ Revert

Debug Claze

L

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

debugger.

g. In the Confirm Perspective Switch dialog that appears, click Yes. DS-5 connects to the

model and displays the connection status in the Debug Control view.

=

#5 Debug Control 5 | [f5 Project Explorer 4§ Remote Systems
=k IR E.E TR R SR AN NN -
v & HelloWorld_GCC_FVP connected
$#E ARM_Cortex-ASMP_0 #1 stopped on breakpaint (SVC)

Status: connected

The application is loaded on the target, and has stopped at the main () function, ready to

run.
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[£] hello_world.c &3 = B8
2@ * hello world.c[] -
4

5 #include <stdic.h:
6= int main()

B 7
8 printf("Helle Worldin"};
@}
1@
4 b

Click L= to continue running the application. You can view the application output in the
Target Console view.

B 2pp Console || Terget Console 52 | @) ErrorLog [l Conscle = O
=

Gl Gx BH

<}===»> Linked: HelloWarld_FVP =
terminal_&: Listening for serial connection on port S8e8
terminal_1: Listening for serial connection on port 581
terminal_2: Listening for serial connection on port 58e2
terminal_3: Listening for serial connection on port 5883
WARNING: baseboard.mmc: MMC backing store file mmc.dat could not be used
INFO: baseboard.mmc backing stere: no image file connected
CADI server started listening to port 7eee
CADI server is reported on port 7888
Hello world

4 i | »

Other views display information relevant to the debug connection

o Commands view displays messages output by the debugger. Also use this view to enter DS-5
commands.
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s 52 | [l History | % Scripts G ExEE~& = O
<_E‘> Linked: HelloWorld_FVP -

Connected to stopped target ARM FVP (Installed with DS-5) - VE_Cortex A9xl

Execution stopped at: S:@xeoeoeoes

loadfile "C:\DS-5_Workspace‘Helle World\Debug\Hellc World.axf"

51 @xPERaRERE DCI gxe7ffeele ; ? Undefined

Loaded secticn ER_RO: S:8x30808008 ~ 5:BxBRBEAL3AB (size @x13AC)

Loaded secticn ER_RW: 5:8x808013AC ~ 5:8xB88@13BB (size @xla)

Entry point S:@x3eeoeoes

cd "C:\DS-5_Workspace”

Semihosting server socket created at port 5eee

Semihosting enabled automatically due to semihosting symbol detected in image 'Hello World.axf'

Working directory "C:\DS-5_Workspace”

set debug-from main

start

Starting target with image C:\D5-5_Workspace\Hello World\DebugiHello World.axf

Running from entry point

Execution stopped at breakpoint 1: 5:8x86888884

In hello world.c

S:@xiepapand 7,1 {

Deleted temporary breakpeint: 1

wait

wait

continue

Execution stopped at: S:@x30001124

In _sys_exit (no debug info)

Si@xderell2d SVC #@x123458

Command:

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

[£] hello_world.c &3 = 8
2& * hello_world.c[] -
4
5 #include <stdioc.h>
&= int main()

® 7
8 printf("Hello Werldin");
9 %

=
[<>]

e Disassembly view shows the loaded program in memory as addresses and assembler
instructions.
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dermory ¥¢ Trace Aodules Events Dutline 4 = = B
<'='==> Linked: HelloWorld_FVP =

B g + <MNetInstructions 100
Address Opcode Disassembly

S:@xopRaeeAL PUSH {ré,rl} -~
_rt_exit_1s

5:Bx30000045 BL _rt_lib shutdown ; @x3eceoezs
_ rt_exit_exit

S:@xapRaeaAC POP {ré,rl}

5:@xaeaaae68 BL _sys_exit ; 8x8eee111C |
El

5:0x50008864 PUSH {r4,Lr} N

5:8xoPRaBRES ADR ré,{pc}+exle ; Bx3ee088c3

5:@xBeRaaaBEC BL _ 2printf ; exBeeeseDs

S:@xopRaeeCs MOV ré,#a

5 : AXB0AERACA POP {rd4,pc}

S:@xopRaeecs DCoD BxeCela548

5:@xaeaaaacc DCo BwEF57286F

S:@xspRaeeDe DCoD BxeAc4eCT2

5:@xaeaaaa04 DCoD aweaaaaa8E i

Indicates the location in the code where your program is stopped. In this case, it is at the

main () function.

e Memory view shows how the code is represented in the target memory. For example, to view
how the string Hel1o wWorld from the application is represented in memory:

1.
2.

Open the Memory view.

In the Address field, enter 0x80000000 and press Enter on your keyboard. The view
displays contents of the target’'s memory.

Select and highlight the words #el1lo wWorld.

143 Disassembly {H EITIDT)" i ¢ Trace = Modules [ Events O= Outline m;% ~Inv g Y= 0

G, Linked: HelloWorld_FVP -

g (0xE0000000 1024

S : BxB888 X0 Data (Hexadecimal: 4 bytes) | Characters |
...DEBE OxCEPEREEE OxEDeEee2l exE28FPe2C exES9eeCee exEesAABEe OxCe3EBepe BexE24A7881 exELSABEEB ! » pJ Z. ~
...B828 exlAPBEEEE8 OxE0REE819 OxEBBARBBF @xE24FEEL1E exE3138801 ex1847F003 exE1ABFEE3 exBesel368 a G h
...BB40 BxBEREL1378 OxESEE3800 ©xE3EG4000 OxE3BE5008 OxESBeceEe OxE2522010 B8x2BA18878 @x3AFFFFFC) p e @ P h R.ox. .
..BB6EB @xE1IBA2ES2 @x2BA18838 @x4581308@ OxELABFBEE @xES2D481F 8xE39D2G@3 @xEBEGE2E3S GxEBOGEE43 o8B
..BB38 ©OxESEDSELF @exED2D481le ©xEBEeEe93 BxESED38le OxEBOeBRBES ©xElABle@2 OxEEFFFFF4  @xEbooesed -
...BBAR BxEBBBR2BE BxE92DBBB3 BxEBFFFFFS GxESBDBEE3 BxEBBEE410 8xEJ2D4818 BxE28FBRES exEBgeeses - @-
...BBCE @xE3ABEER8 OxEBBD0A1e | Bx6C6CH548 Bx6F57286F BxBAGLGCT2 | exboeaeae8 Bx£9208808F BxE59F1814 -
...BBE@ BxE92D4@168 ©xE28D286C exE59DDeRE exEbpopee2 exE49D48ed4 exE49DFel4  ex3eeeldle e@xESIF3828 @- i
...0108 @xE9204878 OxElABSR@1 @xEeSF3ee3 OxEBE0EORC OxElAB4002@ exElAB0EES @xEbeeeels exE3seeeee p@-. P -] @ P
...B128 Bx13Eoeeee OxelABEeE4 ©xESED3070 Ox0epel25e exES981e1e exE2312001 OxESSe2e1e e@xESD1eese p P
..B148 @xEIABFBRE BxES2DEGE4 @xE24DDB3C OxES3D18088 @xE3AR1EEE@ 8xES3D1814 @xESOFLle2@ exEesFleal -.<.M
..B168 ©exE53D1esC @exElABlee2 xES8DEele 6xElAPeBeD OxES3D3884 OxEEBBBRES OxE28DDB3C  8xE40DFBed e <
..B188 BxFFFFFFCC BxESDBBREC exE2808858 OxELABFBEE OxED2D4818 BxE3ABR1E54 BxESIFeLloe exEBese257 @-
..B1AR B8xE59FB18C BxE3AR1ES54 @xEBBeB254 BxE59F@184 @xE3AR1E54 @GxEB@@R251 @xE5S9F@17C @xE59F216C T T T
...BLCE BxE59F1178 ©OxES9F3173 ©exE58e20e@ @xE59Fele@ exES81eeee exES9F115C exES331eee exE28e3ee8 x x1 " A\ e
..B1E@ @xE3B338@1 @xE5823858 @xE281288@ @xE3822001 exE580285@ exE3Aee001 exEs8leese exE59Fel4s @ Pe P P H

npanAl AUSEASA149  AWSASSISAS  ALCADCAAAR  AwSOARAIDr  AuSICARAAA  AUACASATIA | ALAROCAARA  AwADAAna33l 41 A noa =

m

=]
-

In the above example, the Memory view displays the hexadecimal values for the code, and
also the ASCII character equivalent of the memory values which enable you to drill down
into the details of the code.
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Step through the application

3. Step through the application

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

&5 Debug Control 2 |75 Project Explorer 48 Remote Systems - O
=k IR B R I RN i}.@-ﬁzﬁld'ﬁ@z}%}v
+ @& HelloWorld_FVP connected
#E ARM_Cortex-A9 #1 stopped on breakpoint

Status: connected

g

Click to continue processing code.
ao

Click to interrupt or pause processing code.
2

Click to step through the code.
e

Click to step over source line.
-

Click to step out.
=

This is a toggle. Select this if you want the above controls to step through instructions.
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Disconnect from the debug connection

4. Disconnect from the debug connection

To disconnect from a debug connection, you can either right-click the connection and select
Disconnect from Target or select the connection and in the Debug Control view toolbar click %
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