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ARM DS-5 For Raspberry Pi: A professional PC-
based C/C++ Eclipse development and debug

environment for freel

Written by Mike Beach, Hitex UK Ltd

As dyed-in-the-wool C programmers, our first encounter with the Raspberry Pi was a bit frustrating.
Whilst it is true that you can write C programs in a command-line fashion on the Pi, trying to run the
normal Eclipse IDE completely overwhelms it. There is a lightweight C IDE that runs on the Pi, but it
does not have any form of debugger. It is possible to use a C cross-compiler on a PC with the GDB
debugger linked to the Raspberry Pi via Ethernet. There are a number of websites that give examples
of using Eclipse on a Windows PC to write and debug Raspberry Pi programs but having tried them,
none worked properly.

Our thoughts turned to the ARM DS-5 Eclipse-based debugger for Linux targets. This has predefined
support for a large number of professional Linux/ARM boards but sadly there was no Raspberry Pi in the list.
This is a very powerful tool that can undertake Linux and bare-metal development as well as perform
complex tracing and analysis. However it can be used in a simple Linux debug mode for free via the

Community Edition which just what the frustrated Raspberry Pi C programmer wants.

After some experimentation, we managed to produce a DS-5 Eclipse-based C/C++ cross development
environment for the Raspberry Pi running on a Windows PC. This gives a professional PC-based
development environment with the powerful DS-5 debugger built in. Programs are downloaded into the Pi
via Ethernet and can be started, stopped and single-stepped in the usual way. It will make any C
programmer feel instantly at home in the Pi world. The example is built using static libraries at the
moment but we hope to have a shared library version soon.

= DS-5 Debug - RPi_Example_Distro/source/main.c - Eclipse Platform:
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You can find the DS-5 workspace containing the example at:
http://www.hitexuk.co.uk/RPi/DS-5 Workspace Export.zip (143MB direct download)

You can get the free DS-5 Community Edition from ARM at:
http://ds.arm.com/ds-5-community-edition/getting-started/

where there are instructions on how to download and install it.

For the example program, we used Mike McCauley’s bcmm2835 10 library to make a simple pin toggling
program via direct access to the Broadcom chip’s 10 pins. This requires the Raspberry Pi to have a root user
password. Unfortunately the RPi does not by default have a root password so you have to make one on
your Pi before you can use the example program. This is done from the normal Pi user login with:

sudo passwd root

You have now set a root password you can login with e.g “yourrootpassword”.

To install the example program, unzip it to “C:\RPiDev\DS-5 Workspace Export”. This is the default as we
zipped it up with the “full path info” option.

Once you have downloaded and installed DS-5 Eclipse, when you start it, you will be asked to specify a

Workspace:

, ‘

Select a workspace

Eclipse Platform stores your projects in a folder called a workspace.
Choose a workspace folder to use for this session.

Workspace: | [SHIINERSERTTTIEY

- Browse...

[ Use this as the default and do not ask again

[ ok ][ conca

By default the example program will have installed to:
“C:\RPiDev\DS-5 Workspace Export”
so enter this path and click “OK”.

Before trying to download into the Pi, you must build the example program by using “Project-Build All” or

clicking the o jcon.
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arm- Linux-gnueabiht-gcc -nostartfiles -static -L"Ci\RPIDev\DS-5 Workspace Export\RPI_Distro\gcc\usr\lib\gcc\arn-1inux-gnueabint\4.6.3"
~L"C:\RPiDev\DS-5 Workspace Export\RPI_Distro\gcc\usrilib\arm-linux-gnueabihf® -marm -mfpu=vfp -mfloat-abi=hard -march=armvé -T..\RPi.1d
-Xlinker -MapsRpi_Example Distro.map -o "RPi_Example Distro” ./source/LED_test.o ./source/main.o ./bcm2B3S-1.25/src/bem283S.o
‘Finished building target: RPi_Example Distro’
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**** Build Finished ****

Writable Smartinsert | 140:2

Next you will need to configure the Ethernet link to the Pi. This done under the Remote System Explorer

menu. You can access this by clicking on the Wicon. This changes DS-5 to show:

,
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Root Cennections To open a terminal, right-click the Terminal subsystem under the target. Then select
Resource Parent prof.. Remotesy.. Connectio.. Host name || -2unch Terminal'from the context menu.
Ef Local MBEACH02  Local Somesubs.. LOCALHO..
= £ RPi Root MBEACH02  Linux No subsys... 19216834
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Property Value
Connection status Mo subsystems connected
Default UserD  root
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Host name 192168340 -
el (] ] » < n 3
Inf* Open Properties Dialog
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Now right-click on RPi Root to the left of the penguin. Now you need to set the IP address of your Piin the

host name box.
[ ™
type filter texi] Host T

Connector Services .

Host Resource type: Connection to remote system
Parent profile: MBEACHD2
System type: Linuz
Host name: 192.168.3.40 -

Connection name:  RPi Root
Default User ID: E] root

Description: Logged in as Root
DEerify host name

Default encoding

I Note: This setting can only be changed when no subsystem is connected
@ Default from remote system (Cpl252)
| (7) Other:  Cpl252 -

L@ [ ok ][ cancal
|

On our network the Pi was on 192.168.3.40 but yours will be different to this. You only need to change this
item in the “Properties for RPI Root” menu. Save this new IP address by clicking on “OK”.

Now right-click RPi Root again and select “Connect”. This should now connect to your Pi. The first time you
do this you will be asked for your root user password. Enter it and tick the Save Password box. DS-5 should

now be connected and green arrows will appear.

K_JE Rermote Systems &2 - &
£ 2|

a E—j’ Local

» *ED Local Files
% Local Shells
4| /¥ RPiRoot
. ¥y Sftp Files
s Shell Processes
% 5sh Shells
@ Ssh Terminals

To download the example program into the RPi, click on the Debug perspective icon % . However the DS-5
debugger will not be connected to the RPi yet:
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To connect it and download the program, click on the = icon.
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Mo OS Support

Now the debugger will be sitting at the start of the program in the assembler code before main(). If it not
L
there, click the reset icon ™ to reset the program counter to the start.

,
[ 555 5en s omeroon W I B W o

[ File Edit Source Refactor Mavigate Search Project Run Window Help

0~ E |2 - D & HrH e e DB
75 Debug 2 [‘DP{DJEH]]E Remota] 2] Streamﬂ = || Commands 2 B H\smrﬂ%s:nptﬂ [ Remote Shelﬂ@mmmal;] = O|[t9= Varia 2 % Braﬂ o Ragﬂ v Expﬂ L$) Fun:] =0
= BERED-%7 L
EIREEE R T CRE R N -~ ‘&, Linked: RPi Root ~ “& Linked: RPi Root -
i wait - Name Value  Type Count Size|Location Act
la® BE§ Boat connected Execution stopped at breakpoint 1: @x8@208158 5 & Locals 0 variables
4 (= Active Threads BxBOOOBISE MOV r11,#8 :
4 i Thread 2237 #1 stopped on breakpoint Deleted temporary breakpoint: 1 SIS bl cunenl)
= start break -p "C:\RPiDev\DS-5 Workspace Expoert\RPi_Example_Distro\source (= Globals
G All Threads Breakpoint 2 at @xBEGBEAFC
on file main.c, line 148 E
condition 2
break-script 2 "" L
ignore 2 8 3
break-stop-on-threads 2
unsilence 2
Breakpoint 2 unsilenced -
‘4 [} b
W RPiRoot connected
No 05 Suppert Command) P < i ]
[6 LED teste | [ mainc 22 _[6) bem2835.c | = O[1#} Disassembly 3 5 Memory| £ Modules| & Events| B2 Outline] 47 = = O
133 * You must be debugging as root user as this makes direct IO - <&, Linked: RPi Root =
134 *
e aceesses o b @ v <Next Instruction> 100
136 | Address | Opcode | Disassembly
137 =/ _start -
..... 138 % @x8eeRs150 MOV r11,40
139 int main(int arge, char **argv) 0xB06E5154 OV [P
48 { 2xBBB8B158 poP {ri} il
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/* Check whether we can access the bem283s Io */ 8x@005160 PUSH {r2}
if (!bcm2835_init()) x00008164 PUSH {ra}
BXBOOBE168 LDR riz,[pc,#16] ; [@x81808] = @xs624
/* 10 was not accessible =/ PUSH {r1z} -
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} =
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/* 10 was accessible */ ~ | -mtloat-abi=hard -march=armvé -T..\RPi.ld -XILinker =
/* Test the LEDs */ L -Map=Rpi_Example_Distro.map -o "RPi_Example_Distro"
LED test(); 7| ||./source/LED test.o ./source/main.o ./bcm2B35-1.25/src/bcm2835.0
- ‘Finished building target: RPi Example Distro’
¥ i
T || === Build Finished === L
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We have left a breakpoint at main() (the red dot) so click the Run = and the program should reach main

and stop. Now if you run again, the RPI pins should toggle every second. You can stop it with the stop icon
oo

oo -

To modify the C program, stop the debugger executing “" and then reset it ™ . Now click on the C

perspective icon it . When you rebuild it ( nd ), the new version will be automatically downloaded into the
Pi and be waiting at the _=ta7t symbol. Click on the Debug icon % to get to the debugger. Ifitis not at

e "2
_start, quickly disconnect the Pi © and then reconnect it =, This will restore things to the correct state.

And there you have it: a professional cross C/C++ Eclipse development and debug environment for free!
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