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Introduction

This document describes the installation and use of iSYSTEM Debug Plug-In for Eclipse/CDT.

Debug Plug-In Functionality

The iISYSTEM Debug Plug-In (in further text plug-in) can communicate to iSystem development tools and
execute debug commands. All standard debug functionalities available in CDT are also implemented in the plug-
in. Additionally, SFR view and Real-time expressions view are also available. Comparing to winIDEA, the plug-
in does not implement trace, execution coverage and profiler functionality. The plug-in therefore provides more
than CDT debugger, but less than winIDEA. It currently still requires winIDEA to run in the background, but
during the debugging, no switching to winIDEA is necessary.
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System Requirements

Before starting with the installation the system must contain the following:

1. winIDEA 9.9.46 or newer
To download the latest winIDEA, go to http://www.isystem.si/isystem/win[DEALinks/

2. Java 1.6, 32-bit. The plug-in will install, but will not be available if older version of Java is installed!

3. Eclipse 3.4.0 or later, 32-bit
To download the latest Eclipse go to http://www.eclipse.org/downloads/. If we want to use Eclipse for
C/C++ development only, there is already a package with CDT available (Eclipse IDE for C/C++
Developers). In this case we should skip CDT installation described in the next step.

4. CDT (C++ Development Toolkit)
To obtain CDT go to http://www.eclipse.org/cdt/downloads.php
CDT should be installed as Eclipse plug-in.
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Supported platforms

The plug-in has been tested with the following debug platforms:

Freescale MC9S12XDP512 ActivePRO POD
ARM ARMY (AT91RM9200)

Infineon XC166/XC2000 (XC2287)

NEC NEC78K ActivePRO POD

Freescale MPC55xx (MPC5554)

NEC V850ES/Fx3 ActivePRO POD
Freescale ColdFire (CF5213)

ARM Cortex-M3 (STM32)

The plug-in should work also with other architectures supported by iSYSTEM tools since the interface to the
iSYSTEM debugger is the same for all architectures.
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Installation

Eclipse 3.4 (Ganymede)

The plug-in uses the Eclipse's standard installation procedure”. Start Eclipse and select the main menu option
'Help | Software updates'. The 'Software Updates and Add-ons' dialog opens. Select the tab 'Available Software'
and then click 'Add site".

& Software Updates and Add-ons Ellﬁlfgl

Installed Softfare | Awalable Software |_
o

w
Marme Wersion
O ﬁ'] htkp: ffdownload. eclipse . org/modeling/gmffupdate-sitefreleases/si
O 9:] http:fldownload eclipse.orgftechnology feppfupdatesi1.0f
O ﬁ'] http: ffdownload. eclipse . org/technology fgmf/update-site rele ases
O %] http:ffdownload.eclipse . orgtools/mylynjupdatefe3.4 2‘ >

O *ﬂ http:ffeclipse. orgftptpjupdates)site. xml

O 9:] http:firelo.csail mit . edufupdate
O *ﬂ htkp: ffimane  cse. buffalo. edufjivefupdate
O 9:] http: v isystem. sifeclipse

O %] Musgit.com Update Sike

1] web Taols (WTP) Update Site

Show only the |atest versions of available software

Include items that have already been installed

Open the 'Aukoratic Updates' preference page ko set up an automatic update schedule.

@ Close

The 'Add site' dialog opens:

& Add Site s
g I Local. ..
Locatio{] hkep: v isystem. sifeclipselUpdate/debugger) |
— | frchive, .,
1
2 —
(':J:u ([ Ok ID Cancel ]
“"‘"——-"""

To install the plug-in from the Internet, enter the update site 'http://www.isystem.si/eclipseUpdate/debugger/',
and click the 'OK' button to continue. In the 'Software Updates and Add-ons' dialog we should see a new site and
select the iSystem Debug Feature as shown in the image below.

* This section describes the new Update Manager introduced in Ganymede. If you have problems with it, it is
still possible to use the old one. More information can be found at http://wiki.eclipse.org/Equinox p2 Removal.
Another option is manual installation by unzipping the zip file into Eclipse installation directory.
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& Software Updates and Add-ons

Installed Software | Awvailable Software |

|type filker text -

Marne Yersion

O ﬁﬂ http:ffdownload eclipse argfmadeling/gmffupdate-sitefreleases/si

O 92 http:ffdownload eclipse argftechnology feppfupdatesf1.0f

O 92 http:ffdownload eclipse.orgftechnology fgmfjupdate-site/releases

O 92 http:ffdownload eclipse. orgftools{mylynfupdate/e3 .4

O 92 http:ffeclipse. org/tptp/updates|site. xml

O %\': httpiffrelo,csail. mit edujupdate 1

i Q’: htkpf fenany  cse, bufFalo, edutiivefupdate

[ =) T systen.sifeclipse
| [[m}

|pdate/debugaer]

0 imystem Debug
%ﬁn iSystem Debug Feature 1.0,16,9_9_46_20051014_144734
O - Le Site

[ %] weh Tools (WTP) Update St

Show only the latest versions of available software

Include items that have already been installed

Install. .. )
Properties

Add Site...

Manage Sites. ..

) BE )

Refresh

Open the ‘Butomatic Updates' preference page to set up an automatic update schedule.

Close

Then we click the 'Install' button.
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The dialog shown below opens. Read the license agreement and click 'l accept the terms of the license
agreement' if you agree with it.

& Install

Review Licenses

Licenses must be reviewed and accepted before the software can be installed.

License texk:

LICENSE &GREEMEMT R
iSystem AG is willing to license the software identified below

to wou only upon the condition that wou accept all of the terms

conkained in this binary code license agreement. By using the

saftware, ywou accept these terms. IF wou do not accept them,

do not use the software,

The software is confidential and copyrighted, Title to the software

and all associated intellectual property rights is retained by

iSystem AG andfor its licensors, Unless enforcement is prohibited

by applicable law, wou may not modify, decompile, or reverse

engineer the software,

iSystem grants you a non-exclusive license to use the software

in the manner and for purposes described in the documentation.

You may make a reasonable number of backup copies of the Software,

provided yaur backup copies are nat installed or used For other

than archival purposes,

RESTRICTED LISE

YYou may nok lend, rent, lease or otherwise transfer the softbware,

This license is walid for only one user on only one computer,

LIMITATION OF LIABILITY e

I accept the terms of the license agreement
OI do not accep & license agreement
1
2
7 { Finish i Cancel

Click 'Finish'. It may take few minutes to install the plug-in. Finally we restart Eclipse and the installation is
finished.

& Software Updates

1t is strongly recommended wou restart Eclipse Platform For the changes to
e take effect. For some add-ons, it may be possible to apply the changes wou
have made without restarting. Would wou like to restart now?
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Eclipse 3.5 (Galileo)

The plug-in uses the Eclipse's standard installation procedure. Start Eclipse and select the main menu option
'Help | Install New Software'. The 'Install' dialog opens. Click the 'Add' button and enter the following info to the

'Add site' dialog. The update site is 'http://www.isystem.si/eclipseUpdate/debugger/":

£ Add Site X
Mame: | iSystem Debug | [ Local... ]
Location: |http:ff'..\".h'w.isystem.sifedipseUpdahefdebugger | [ Archive. .. ]

@ [ OK H Cancel ]

The new site and iSystem Debug plugin should appear in the 'Install’ dialog. Select the iSystem Debug plug-in:

& [nstall
Available Software
Check the items that you wish to install, R
=y
Work with: | iSystem Debug - http: /fevwe.isystem, sifedipselpdate /debugger v| [ Add... I

Find mare software by working with the 'Available Software Sites' preferences,

Name Wersion
= [+] 000 iSystem Debug
@ iSystem Debug Feature  1.0.31.i9_9_92_20090730_155210

Details
Show only the [atest versions of available software [ Hide items that are already installed
Group items by category What is already installed?

Contact all update sites during install to find required software

@

Click 'Next' to view install details, then click 'Finish'. Wait until the installation is finished and confirm restart.
The plug-in is installed.
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Eclipse 3.6 (Helios)

The plug-in uses the Eclipse's standard installation procedure. Start Eclipse and select the main menu option
'Help | Install New Software'. The 'Install' dialog opens. Click the 'Add' button and enter the following info to the
'Add repository' dialog (Location should be set to: http://www.isystem.si/eclipseUpdate/debuggerHelios36 )

& Add Repository E|

Mame: | iSystem debugger | [ Local... ]

Location: | 1w isystem. sifedipsellpdate f{debuggerHelios 36 | [ Archive... ]

@ [ Ok l l Cancel ]

The new site and iSystem Debug plugin should appear in the 'Install' dialog. Select the iSystem Debug feature:

& [nstall |:|E]

Available Software
Check the items that you wish to install. \9 —
Work with: | iSystem debugger - http: ffwww.isystem. sifedipseUpdate f/debuggerHelios 356 L3 | [ Add... ]

Find more software by working with the “Available Software Sites” preferences.

Mame Version

. iSystem Debug Feature 1.0.41.i9_10 113 20100802_105058

Select all ] [ Deselect All 1item selected

Details

This feature enables COT debugger to connect to iSystem emulators and perform hardware debugging. The
following functionality is implemented:

- breakpoints

- stepping

- MEMory view

- registers view

- SFR. wiew

Show only the latest versions of available software [JHide items that are already installed
[ Group items by category What is already installed?
Contact all update sites during install to find required software

(£

More, ..

@

Click 'Next' to view install details and accept license agreement, then click 'Finish'. Wait until the installation is

finished and confirm restart. The plug-in is installed.
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Eclipse 3.7 (Indigo)

The installation procedure is the same as for Eclipse 3.6 (Helios) above.

CodeWarrior

The installation procedure is the same as for standard Eclipse, but we have to be careful about the version of the
plug-in which we install. To find the version of Eclipse which serves as a base of our CodeWarrior, select Help
| About CodeWarrior Development Studio. A dialog opens, where we should click the button
Installation details. Select tab Features in the next dialog and check the version of Eclipse
Platform feature. Depending on this version you install the iSystem's debug plug-in for Eclipse 3.4 and 3.5 or
3.6 and 3.7 as described above. For example, CW 10.2 beta is based on Eclipse 3.6.1.

To enable selection of iSystem's debug plug-in, we must enable generic C/C++ debugger capabilities:

— Select Window | Preferences from main menu and click General | Capabilities onthe
Preferences window

- Select Development node in the left tree and then hit Advanced ... button in the right lower

corner

—  In the pop-up menu enable Development | Generic C/C++ GNU Development

This will enable you to see C/C++ Local Application in Debug Configuration window as described for
Eclipse below.
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Usage

The typical development procedure consists of the following steps:

Create a project in Eclipse / CDT

This step is described in the Eclipse/CDT help.

Write some code and compile it
See the Eclipse/CDT help for details. Make sure you know the name and location of the output file, which
should be downloaded to the target.

Create a winIDEA workspace

There are two options: we can use an existing winIDEA workspace configured for our target, or create a new one
from scratch.

Using an existing winIDEA workspace (recommended)

Minor modifications are necessary to migrate an existing win[DEA project to Eclipse.

Typically, files which are downloaded by the debugger contain the code and the debug information. Source files
can be removed from winIDEA project manager, if the debug information contains source files’ absolute paths.
If not, the user must either specify Eclipse project source files in the winIDEA project manager or specify the
alternate project files search directories in winIDEA (Debug/Debug Options/Directories tab).

Creating a new winIDEA workspace

First we create a new workspace, then configure the emulator (Hardware | Hardware), and the target options
(Hardware | Emulation Options). Consult the win[DEA manual for details.
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Creating a debug configuration

Before we can run debugger from Eclipse, we need to create a debug configuration. The main menu option 'Run
| Debug configurations ..." opens the Debug configurations dialog.

& Debug Configurations

Create, manage, and run configurations

2
(&, B 3

‘type filker text |

E iZoldFire Debug
[£] MPCS554 Debug
[ MEC78K Debug
[T] 512%_DPS1Z Debug
E Sample Debug
[ was0Fx3_GT
[E] w2287 Debug
[E] €fc++ Postmortem debugger
& Edipse Application
] Jawa applst
[ Java application
Ju JUnit
.ﬂ’f JUnit Plug-in Test
& 056G Framework
E, Remote Java Application
.ﬁj Task Context Plug-in Test
Juf Task Context Test

Filter matched 20 of 20 items

Configure launch settings fram this dialog:

j - Press the ew' button tao create a configuration of the selected bype,

Press the 'Duplicate’ button o copy the selected configuration,

3% - Press the 'Delete’ button ta remove the selected canfiguration,
:=:D - Press the 'Filter' button ko configure Filkering options.

- Edit ar view an existing configuration by selecting it.

Configure launch perspective settings from the Perspectives preference page.

Close

First we select C/C++ Local Application, then we create a new configuration. Next we enter important
information into the new configuration as shown below.

& Debug Configurations

Create, manage, and run configurations

|ty'pe filker text ‘

E C/C++ Attach to Local Application
1= [E] £/c++ Local Application

ATS,
[E] ColdFire Debug
[E] MPcS554 Debug
[T] NEC7aK Debug
[E] s12%_DPS1Z Debug
[] Sample Debug
[&] vasorxs_aT
[T] wczes Debug
E C/C++ Postmortem debugger
& Eclipse Application
[l Java Applet
31 Java Application
Ju Junit
.ﬂ’\ JUnit Plug-in Test
@ 0S6i Framework
?‘;‘, Remote Jawva Application
i1 Task Contest Plug-in Test
Juy Task Conkext Test

Filter matched 20 of 20items

pame: ( ATILRMEZ00 Debug » 1

[2] Main . 6d= Arguments | B Environment{ %% Debuager )E . Source | B Common

Project: 4

([ atatrmezon ) 2 | [ erowse... |
C{C++ Application:
(Debugfatglrmgzﬂu‘elf 3 | [Ssar:n PfD]EEt.‘.] [ Browse... ]
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Fields have the following meaning:
Name — configuration name, which is shown in the list of configurations on the left
Project — the project which the configuration belongs to

C/C++ Application —the executable file, which will be downloaded to the target. If we want to change this

name later, after it has been downloaded, we have to remove the old file name in winIDEA 'Debug | Files for
download' dialog.

Finally we open a 'Debugger’ tab and select the 'iSystem Debugger' in the 'Debugger’ field. Eclipse 3.4 and 3.5
show the possibility to select iSystem Debugger directly as shown below:

& Debug Configurations

Create, manage, and run configurations ﬁ\'

fEX B3-

[

Mame: | AT91RM3200 Debug |

|type Filker text

D Main | &9= Arguments E Environment 3& Debugger Eﬁ Source | =] Common
E CJC++ attach to Local Application

&[] CJC++ Lacal Application Debuggerd]-system Debugger ) 1 v‘
AT91RMIZ00 Debug
ColdFire Debug [¥] Stop on startup at: | main | [ Advanced. .. ]
MPCS554 Debug
NEC7SK Debug Diebugger Options
512%_DPS12 Debug {Fian |
Sanmple Debug [Jverbose lng autput
VESOFX3_GT
¥C2287 Debug Use Real Time Access i} 2

E CJC++ Postmortern debugger
& Eclipse Application

9] Java applet

1 1ava application

Ju JUnit

j{’u JUnit Plug-in Test

@ 05Gi Framework

E, Remote Java Application

\f& Task Context Plug-in Test

Juy Task Context Test

Warkspace fil(':[b:\9.9\runt\mE-EclipseApp\icatiun\winIDEA\ATQ1RMQZDD\iTRACEfPRO-ETMJTR.]'rf H Browse. ..

Filter makched 20 of 20 items

® ()

In Eclipse 3.6 (Helios) we have to select the preferred launcher first. GDB(DSF) is used by default, but we need
a Standard Create Process Launcher. Click Select Other... link in the dialog as shown below, then select the
Standard Create Process Launcher.
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& Debug Configurations

Create, manage, and run configurations

W = H . .
REEER . JR=EE- Name: | iFDEV2 Debug
| | Main . 6= Arguments | B Environment | % Debugger | & Source | E5| Common
=-[E] ¢/C++ Application Cfc++ Application:
[€] iFDEV2 Debug : : -
E UcsAlarm Debug | D:Yproj\sTM324FDEV 2\Debugputput. elf | ’SeardJPro]ect... ] [ Browse. .. ]

[€] cjc++ Attach to Applicatior || | Project:
E C/C++ Postmortem Debugg | FDEV2 | [ Browse... ]

= Launch Group
Build (if required) before launching

Build configuration: |Debug w |
() Enable auto build () Disable auto build
(#) Use workspace settings Configure Workspace Settings...

|~

£ |
;m Using GDB {DSF) Create Process Launchs lect oth Apply Revert
Filter matched & of & items

@ Debug ] ’ Cloze

& Select Preferred Launcher

This dialog allows vou to specify which launcher to use when multiple launchers are
available for a configuration and launch mode.

Use configuration spedific settings Change Workspace Settings...

Launchers:

GDE (D5F) Create Process Launcher
GDB (DSF) Remote System Process Launcher

Standard Create Process Launcher

Description
Start new application optionally under control of the standard debugger.

@ Ok, l [ Cancel

Click OK, and now we can select iSystem debugger also in Eclipse 3.6 (Helios).
Dialog entries for iSystem Debugger have the following meaning:
Stop on startup at —defines if the execution should stop after startup, and where it should stop. Note,

that the winIDEA option Debug | Files for download | Options | After download must be set to 'nothing (Stop)', for
this option to work properly.
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Verbose log output —if checked, a detailed log of debugger execution is stored into log file. Since it
takes some space and time, we usually leave this unchecked. In case of problems we can check this option and
send log file to support team.

Use Real-time Access —if checked, real time access is enabled. It is important only for Real-time
Expressions view.

Workspace file —this field contains the path to the workspace file that will be opened by winIDEA. It's
extension must be either ' jrf' or 'xjrf'. Use of later one is recommended. If the file does not exist,
winIDEA will ask us to create one.

After we click the 'Debug' button, the plug-in performs the following:
® [t checks if winIDEA is already running. If not, one is started and winIDEA workspace open.

® If the output file is specified, and it’s not in winIDEA's download list (see option 'Debug | Files for
Download'), it is added to the list.

® The plug-in finally executes download on winIDEA, which then downloads all files from its download
list to the target. During the download, Eclipse does not open a pop-up dialog with progress bar, but we
can see progress in the bottom right corner of the Eclipse window. See also 'Window | Show view |
Other | General | Progress' to open the Progress view.

After download the debug session is running.

The plug-in does not contain any other setting for winIDEA, for example hardware related settings. If there are
any download related error messages, try to solve the problem in winIDEA. First check the download list in
winIDEA (option 'Debug | Files for Download') and then try to perform download directly in winIDEA. When
this is successful, check the output file name and location in Eclipse.

Special Function Registers View

In addition to CDT debugging view, iSystem debugger also provides access to special function registers. To
open the SFR view, select the main menu option 'Window | Show view | Other | Debug | SFRs' as shown below.

& Show View

type filker text

A= VS -
=I-[= Debug

®g Breakpoints

3&% Debug

@ Disassembly

@ Executables

6"5' Expressions

O Mernory

=i Modules

5;"‘;(' Real-time Expressions

T Reqgisters

7S Signals
= Variables
+|- (== File Transfer v

Use F2 to display the description for a selected view,

Ok ] [ Cancel

The SFR view is added to Eclipse workbench. SFRs are grouped in several groups. If a group which contains
SFRs, or SFR which is composed of groups of bits, is selected, the detailed information is displayed in the
details pane. For example, in the next image we can see bits of the CPSR register in the details pane on the right.
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There is also a layout menu, which gives options for different view layouts.

& Expressions | % Breakpoints |9= Varisbles | G5 Real-time Expressions | st SFRs £ E|6>l=I
Mame Declared Type alue N u] [55] ertical View Orientation
= i3t General Purpose Reqisters Z 1 22| Horizonkal View Orientation
= &3 System and User General Registers c 1 5] Expressians Yiew Only
unsigned 32 Z0400BE0 v o
v [l Show Calumns
unsigned 32 20400BE4 I a celect Columns
unsigned 32 00000000 F o
unsigned 32 FFFFFFFF T a
unsigned 32 FFFFF&00 M[O..4] Supervisor
unsigned 32 AB3D3EEE
unsigned 32 SAEZ226
unsigned 32 20400000
unsigned 32 8010304
ungigned 32 BS093533
unsigned 32 TEFFS77C =
unsigned 32 DBC3EL92
unsigned 32 20000030
unsigned 32 20400000
unsigned 32 00000000
unsigned 32 10001614
& Y
a FIQ General Reqisters
ﬁ‘;ﬂ Supervisor General Registers
S abort General Registers
53 RS General Registers
#4% Undefined General Registers »

< | 3

Real-time Expressions View

When the target is not in suspended state, Eclipse does not display information about target state, because it is
normally not accessible. However, iSystem hardware may enable us to observe global variables also during the
running state (real-time access). If real-time access is available, check the check box in the debug configuration
(see section Creating a Debug Configuration). Then select the main menu option 'Window | Show view | Other |
Debug | Real-time expressions' as shown below.

& Show View

|type Filter bext |

3&% Debug

Disassembly

| >

|4 Display

O Executables
6’:2" Expressions
u Mernory

=i Modules

R cal-time Expi

T Reqisters
8% srrs
7S Signals
= \ariables
(== File Transfer
(= Help
== Java
(== Java Browsing b

Use FZ to display the description for a selected view,

[ OK H Caniel ]

The Real-time expressions view is added to the Eclipse workbench.
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&4 Expressions | ®e Breakpoints | (9= variables |9 Real-time Expressions £3 T B §§y b o] ¥ =0

g(,.;v "iCounter" =0

=l TnterruptCounter” = 0

The Debug View and Stack Depth

The Debug view displays stack frames. The stack must be reconstructed after each debug step command, which
may take more than one or two seconds if there are many stack frames. Such delays are not convenient during
stepping through the program code, and most of the time only the current stack frame is needed anyway. For this
reason a toggle button was added, to turn full stack display on and off. The button is shown in the image below.

- N N
%5 Debug 52 6'{)4.‘9 13 = P -ﬁ-\E}- i= ¥ =08
= E ATALRMI200 Debug [C)C++ Local Application] - \
= iSystem Debugager (15,10.08 13:38) (Suspended)

=g Thread [si.isystem.iconnect.debug.IConThread, thread id = 1]{Suspended)
= 2 Type_Enum() ..\, .\AT91RMa200\srehkest, ot 156 0x10000dd0
= 1 mainf) ..\ \ATIIRMIZO0 sk main. 112 0x100016d0

When the button is highlighted, full stack is shown.

Start debugging session without downloading the code

If downloading is slow, for example due to slow flash programming, and we know that the code did not change
since the last debugging session, we can switch off the code downloading. If the toolbar button % is pressed,
then only symbols are downloaded when debugging session starts. The button has toggle state — each click
reverses its state.

Launching without debugging

If we want to run the application without the debugger, we can do it by executing one of Run commands. In this
case the plug-in tries to get the output file name from Eclipse. The output file name is available only if we use
managed build in Eclipse. The output file name is specified in project properties: 'C/C++ Build | Settings | Build
Artifact', fields 'Artifact Name', and 'Artifact extension'.

If there is no output file found in Eclipse project, we have to add output files manually to winIDEA.

Making copies of project
If we want to copy project files to other locations, we have to move all source files and project files. In case of
Eclipse with CDT and iSystem debugger, the following files have to be copied:

- .project and .cproject — Eclipse and CDT project files, contain information on how to build
the project
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- <winIDEAWorkspaceFileName>.xjrf —winIDEA workspace file contains hardware
configuration

Disclaimer: iISYSTEM assumes no responsibility for any errors which may appear in this document, reserves the
right to change devices or specifications detailed herein at any time without notice, and does not make any
commitment to update the information herein.

O iSYSTEM. All rights reserved.
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