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Chapter 1. Introduction

This chapter isan introduction to SystemBase's Integrated Devel opment Environment, Lemonl DE.

1.1 About this manual

This manua includes procedures, functions, and usages of LemonlDE, an IDE developed by SystemBase so that
programmers can easily write gpplications and execute them on the target board.

1.2 Who should read this manual?

This manud is designed for developers who wish to write gpplications usng LemonIDE. It is strongly
recommended that anyone trying to goply or configure LemonIDE read this document. This manud includes
various functions, development process, and important notes on using LemonlIDE. It isagreat starting point for any
programmer who wants to execute custom applications on connected devices.

1.3 Contents

Chapter 1. Introduction isa preface with genera information and introductory notices.

Chapter 2. Getting Started explains about features and structure of LemonI DE.

Chapter 3. Installing LemonIDE Windows provides information on firg-time ingtalation of LemonlDE
Windows and host configuration.

Chapter 4. Installing LemonIDE Linux provides information on first-time ingtdlation of LemonlDE Linux

and host configuration.

Chapter 5. Using IDE describes each menu and its function.

Chapter 6. LemonIDE Debugger explains how to debug remote applications running on the target using

Lemonl DE debugger.

Chapter 7. Monitoring Tool explains how to monitor the target Satusin red-time with LemonI DE.

1-1
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1.4 LemonIDE Documents

Thefollowing table summarizes documents included in the Eddy document set.

Table 1-1. LemonIDE Documents
Document Description
User Guide LemonlIDE configuration and management
LemonlIDE Spec Sheet Technical specifications of LemonIDE

To access more information on Lemonl DE, please refer to the SystemBase webdite at http://www.sysbas.com or
developer community http://www.embeddedmodule.com
Through these websites, technical documents or latest updates are available for download.

Note
All documents are updated promptly, so check for the recent document updates. The
contents in these documents are subject to change without a prior notice.

1.5 Technical Support

You can reach our tech support with the following methods;

1. Vidt the developer’'s community at http://www.embeddedmodule.com and share information and tips on

Lemonl DE with developersal around theworld.

2. Vist us at http://www.syshas.com/ and go to ‘ Technical Support’ menu. FAQ and questions can be reviewed
and submitted.

3. E-mail our technica support team to tech@sysbas.com. Any kind of inquiries, requests, and comments are
welcomed.

4, Cdl usat our customer center at 82-2-855-0501 for immediate support.

ASystemBase
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Chapter 2. Getting Started

This chapter includes general information, main features, and applications of Lemonl DE.

2.1 Overview

Lemonl DE is an integrated develoment environment (IDE) for embedded software development, based on aworld-
famous open source project Eclipse. It includes GUI (Graphicad User Interface) environment which helps writing
gpplications or firmware running on a Embedded Linux. It dso iminates inconvenience from TUI (Text User
Interface) with integrated structure linking GNU C/C++ compiler, source code editor, and debugger to oneinterface.
This means programmers do not need to learn compiler or debugger commands. With an unified GUI, al
development process can be handled by mouse clicks. In addition, Makefile auto-crestion, source auto-completion,
remote debugging, plugin support, and target system monitoring features are provided.

2-1
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2.2 Structure

gl: LemonIDE IDE
B

= LemonIDE Debugger
D Ap A
T App PP
%: Flositaringg Tool
o — <+ Tiarget Agent
3

Device Device
—= Cirivet _ Driver

Windows / Linux Host Embedded Linux

Image 2-1 LemonlDE Structure

Users can develop embedded software running on the target system based on Eddy platform in a more convenient
and accderated manner. Toolsincluded in Lemonl DE are asfollows:

LemonIDE IDE : Project-based management with C/C++ source program editing, cross-compile,
remote execution, and GUI builder integration

LemonIDE Debugger : A built-in debugger in LemonIDE supporting both breakpoint and tracepoint
debugging

Monitoring Tool : Memory, process, resource, and battery usage of the target system displayed
visually

Target Agent : Running on the target, the agent is connected to the host to transfer file and accept
remote execution command.

Serinl Communicaton Exgarts 2'2
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2.3 Features

Main features of Lemonl DE are asfollows:

Eclipse

Eclipse SDK 32.2
CDTcore3.1.2
CVScore3.2.2

Compiler
GNU C/C++343

arm-linux cross compiler

Editor

C/C++ source code editor

CI/C++ code auto-completion

Syntax highlighting

Makefile auto-crestion

Source browser

Multiplefile editing with tab interface
File search and advanced search
Externa editor link for variousfiletypes
Detailed information on error syntax
Auto Build

Remote execution

Debugger

GNU gdb 6.3.90

Visua source code debugger

Breakpoint and tracepoint-based debugging
Remote debugging

Multi-thread debugging

Target Monitor Tool
Targetview Plug-in 1.0.0
Monitor Plug-in 1.34

2-3
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Chapter 3. Installing LemonIDE Windows

This chapter describes how to instal Lemonl DE on the Windows host system.
Refer to “Eddy_DK_Programmer_Guide” for installing ingtructions on Cywin, Toolchain and DK Sources.

3.1 Install Environment

3.1.1 Windows Host System

Lemonl DE Windows requires aWindows host system. It has been tested on the following Windows versions.
Windows XP SP2

Windows 2000

Windows 2003

Note
Instructions in this manual are based on LemonIDE Windows installed on Windows XP.

3.1.2 Target System

In order to download and execute the gpplication created from Lemonl DE, atarget system is required. SystemBase
embedded modules applicable astarget systems are asfollows:

Eddy Series (Ver 2 xx, Ver 2.1 x x)
Eddy-DK (Ver 2 xx, Ver 2.1 x.x)

Refer to Eddy-DK Programmer’s Guide for host-target connections and operation tests.

2-4
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3.2 Installation

This chapter describes how to ingtal Lemonl DE on the Windows host system.
Cywin and Toolchain must beingtalled in order to install Lemonl DE Windows.
Refer to “Eddy_DK_Programmer_Guide” for installing ingtructions on Cywin, Toolchain and DK Sources.

3.2.1 JDK installation

Lemonl DE requires a Java Runtime Environment running on the Windows host system.
Java 5 JRE (Java Runtime Environment) or higher isrequired.

User mugt download and ingal JDK as its License policy forbids public digribution. The following describes

downloading and installing of JDK 6.0.

Access http://java.sun.conv.

,-’_:‘: Jaya Technology - Windows Internet Explorer

@@ - |@ hitp:/fjava. sun,com/ v| ;&_’ R :'P '-'

Sun+ Javaw Solarie Communities My SDN Account »  Join SDN

4% Sun. Sun Developer Network (SDN) » search tips NN -

micosptens  Aple  Downloads Products Support Training Participate

Developers Home = Produd

Java.sun.com

Featured Content

o Compilers & NetBeans IDE and My SQL
lications using the NetBeans IDE and MySQL
om Roman Strobl.

ch 13, 2008
The Upndate Center: Latest Features in NetBeans

Sdect ‘ Download’ and then ‘ Java SE’ as shown above to move to JDK 6 download area.

JDK 6 Update 5

The Java SE Development Kit (JOK) includes the Java Runtime Envirocnment
(JRE) and command-line development tools that are useful for developing
applets and applications.

» More info about Java SE 6 Update 5 .
- Installation Instructions | ReadMe | ReleaseMotes | Sun License | Third Party Licenses

AystemBase
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Download the latest JDK 6 version by clicking the download button on the right.

Windows Platform - Java SE Development Kit 6 Update 5

¥ windows Offine Installation, Multi-language jdk-Gus-windows-i586-p.exe 71.39MB

%

Windows Online Installation, Multi-language jdk-Bus-windows-i586-p-iftw exe 37339 KA

Linux Platform - Java SE Development Kit 6 Update 5
A4

Linux RPM in self-extracting file jak-Bus-linux-iS86-rpm.bin 63.49 MB
+ Linux self-extracting file jdk-Gus-linux-iS&6.bin G7.23MB
Note

It is recommended that JDK be installed under “ C:\”.
Install Wizard will be automatically executed and guide you through install process once
download is complete. Downloading time may vary depending on your network environment.

3.2.2 Configuring Windows Environment Variables

Path must be set for Lemonl DE to reference Java Libraries.
On ‘Window Desktop’ = Right click ‘My Computer’ - ‘Properties = ‘Advanced’ - ‘Environment Variables ,
sdect ‘Path’ from System Variables. Click ‘ Edit’ and add the following line.

;c:\jdk1, (Version)\bin

Verson reflectsthe ingtalled JDK version.

If JIDK6 was ingalled under C.\, ingtalled directory would resemble c:\jdk1.6.0_05, where “6.0 05" reflects the
ingalled JDK version.

Inthe Path file, add “;c:\jdk1.6.0_05\bin”

3.2.3 Installing LemonIDE

Ingtall Lemonl DE package. Lemonl DE package can be found in Eddy DK CD under SDK/Windows. “Lemonide-
windows-1xx.tgz" file is the LemonI DE package. Copy this file to “C:” drives root directory. Execute Windows
command prompt program “CMD” and unzip the Lemonl DE package as shown below.

(Directory path is case sensitive)
The default directory for Lemonl DE ingdlation is set to “c:\cygwin\opt\lemonix\lemonide ”

Note

Instructions on this manual are based on LemonlIDE installation under C:\. Should LemonIDE
be installed in different hard drive or directory, environmental variables must be set
accordingly. It is recommended that LemonIDE be installed under C:\.

//System Bas

Since 1987



LemonIDE™ User’s Guide

et CIWWINDOWSWsystem32Wemd. exe

PATH = c:'Wcygwin¥Wbin
cd W

tar zzvyf lemonide-windows+.tgz -C c'WcygwinW

opt/lemoniz/bin/arm-win32-estogdb. exe
optflemoniz/binflemonide
optflemoniz/lemonide
optflemoniz/lemonide/lemonide_ exe
opt/lemoniz/lemonide/plugins
opt/lemoniz/lemonide/startup.jar
optflemoniz/lemonide/configuration

3.3 Creating Project Space

If ingalation process is completed move to LemonIDE ingaled directory, /cygwin/opt/lemonix/lemonade, and
execute“lemonide.exe’.
Lemonl DE execution programislocated in ~ “c:\cygwin\opt\lemoix\lemonidellemonide.exe” .

You may cregte shortcut iconsfor your convenience.
LemonIDE logo will first appear, and after loading is completed Lemonl DE will autometically display its initial

screen.
Picture below isthefirst screen that will appear when Lemonl DE is successfully executed. Click “WorkBench” icon

ontheright.

-

for Windows

LemoniDE for Windows S ot Exsr

jrated Development Environment for Eddy /;S}'SlemBase

Simcn 1087

2-7

Sarinl Communicaton Experts

//System Base

Since 1987



LemonIDE™

User’s Guide

3.3.1 Creating Workspace

Create a Workspace folder,

As Workspace DK Source has been installed in previous section of this manual, select the directory where DK

Source has been installed,  Refer to “7 6 Changing Workspace” to change workspace,

& Workspace Launcher

Select a workspace

Choose a workspace folder to use for this session,

Eclipze 3DK stores your projects in a folder called a workspace,

Waorkspace |C:\I‘i lesysten_2.1.2.%

v| [ Erowse, .,

[1Use this as the default and do not ask again

|  OK

] [ Cancel

Note

Blank space is not allowed when creating Workspace.
(e.g.) “ C:\documents and settings” (not allowed)

3.3.2 Creating Projects

Create anew project on aWorkspace.

/JSysf"émBa;E
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A project is a set of required resource needed in developing a program, and includes source code and build
information.

As this manud’s ingructions are based on Eddy DK Source, add application & firmware image space under DK
Source directory(Workspace) as projects.

Lemonl DE project can be classified into one of the following four categories depending whether makefileis created
and whether C or C++ programis used.

Standard Make C Project
) Project based on C or C++ where existing makefileis used
Sandard Make C ++ Project
Lemonl DE Make C Project Project based on C or C++ where makefile is automatically
Lemonl DE Make C++ Project created
Note

Links to libraries are common in ordinary developing environment, and most Open Sources
provide makefile. Hence use of Standard type project is recommended. Provided DK Source
also includes makefile definitions. Explanation on this manual will be based on Standard
typed project.

To create a “Standard Make C++ Project” or “Standard C Project” , select “File” = “New” = “Project”
- “LemonIDE Application” - “Standard Make C++ Project” or “Standard C Project” or “File” -
” > “Standard C++Project” / “Standard C Project” from LemonIDE title menu.

Typein“gsc” for Project Name and click “Finish” to enlist an Eddy application project.

“gc” isan goplication directory enlisted as afilesystem 2.1.x.x Workspace.

& New Project @

C++/Make Project

Create a Mew C++ Project using ‘'make’ to build it &

Project name: |src|

“New

Use default [ocation

® Nest> | [ Finish ][ Cancel

Typein “ramdisk” for Project Name and click “Finish” to enlist a project to be used as File System Image Works in
the same manner.

If al procedures were carried out correctly, Workspace “filesystem 2.1.x.x” should display two projects, “s¢” and
“ramdisk” as shown in theimage below.

S 2-9
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& C/C++ — Eclipse SDK

File Edit Refactor MNavigate Search Project Run  Window Help
mil Wi @ B0 @S * 5 [ CrC | ”
( ts Navigator = O = 8o, | @ Mak, 2 T O

I B £ 7 o &
I =% ramdisk " ® I -~ =% ramdisk
T4y DT = ,settings
& Includes Y-
(&= root @ install
L& Makefile @ release
L Heiie b S
(=l ramdisk,az = .settings
@ roat tar = busybox-15,0
I st I (= ddns-1,8
% oimane = dropbear-0,50
& Archives == Eddy_#PPs
& Includes 7= ,metadata
(= busybox-1,50 = include
(= ddns-1,8 (= SB_APIs
(= dropbear-0,50 Ee sueh
=-z= Eddy_APPs LS @ all
= include @ clean
= SB_APls F———etiimi=t
= web = gdbserver
[£] com_redirect.c = iptables-1,2 7a-3160
[£] ddns_agent.c = iptables-1,33
[€] defc = iptables-1,3.7
[£] detect.c = iptables-1,4,2
[£] eddy.c &= matrixss|-1-8-3
[£] hello_world,c (== mtd-util
[€ Ko = netkit-ftp-0,18
[£] pinetd.c (&= net-snmp-5,4,1
[£] portview,c (= openssl-0,9.8i
[£] rtestc (= target-agent
[£] rctest.c (2= thttpd-2,25b
[£] tcp_broadcast,c = vsftpd-2.05
[g] tep_client.c
% :Ep’;l'x‘eprl?'c [Z/ Problems 2 Console Properties ¥ =0
* - i
B ‘EE‘ adt o O errors, 0 warnings, 0 infos
= test:gpin‘ - Description Resource | Path Location
(€] test_rtc.c
[€] test_sio.c
[€] udp.c
[£] upgrade_org.c
- [el uparade.c b
< | ¥
=

3.3.3 Configuring Path

Some libraries provided by Cygwin are used in LemonlDE,
For this reason, “/” used in Cygwin’s Path has to be converted to c:\cygwin\, and it also has to comply with
Windows default Path C:\,

Click “Windows —> Preferences::+ - C/C++ = Debug > Common Source Lookup Path > Add - Path
Mapping” from LemonIDE menu and “Path Mapping : New Mapping” will be created,

On the newly created Path Mapping : New Mapping, click Edit > Add, and Path Mapping window will appear as

shown below, Add the following,

\cygdrive\c\ 2> ¢\

Serial Communicaton Experts 2'1 0
//System Base
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& Path Mapping

Specify the mapping paths

@ The local file systems path must not be empty ‘ ‘ '_j-
Compilation paths

‘cygdrivettcit |
Local file systern path:

Bhis | [Browse... |
) Dk, { [ Cancel ]

Sarinl Communicaton Experts
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Chapter 4. Installing LemonIDE Linux

This chapter describes how to ingtall Lemonl DE on the linux host system and configure cross-compile environment
to connect it to Lemonl DE.
Refer to “Eddy_DK_Programmer_Guide” for ingtalling instructions on Toolchain and DK Sources.

4.1 Install Environment

4.1.1 Linux Host System

Lemonl DE requires aLinux host system. It has been tested on the following Linux distributions.
Red Hat 9.0

Red Hat Enterprise Linux 3.0

FedoraCore4, 5, 6

SUSE Linux Enterprise Server 10.2

Ubuntu Linux 6.x, 7.x

Debian Linuv 4.0

CentOS 4.5

Adanux 3.0

Note
Images in this manual have been captured from LemonIDE running on Linux Fedora core 5.

Other Linux distributions will bear similar images.

4.1.2 Target System

In order to download and execute the gpplication created from Lemonl DE, atarget system is required. SystemBase
embedded modules applicable astarget systems are asfollows:

Eddy Series (Ver 2 xx, Ver 2.1 x x)
Eddy-DK (Ver 2 xx, Ver 2.1 x x)

Refer to Eddy-DK Programmer Guide for host-target connections and operation tests.

4-1
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4.2 Installation

Lemonl DE, Integrated development Environment based on Eclipse platform will beinstalled on Linux host.

4.2.1 Toolchain & Package Installation

LemonlDE is provided in tar.gz format. When the package file is extracted under the /' directory, LemonIDE is
installed under /opt/lemonide. Lemonl DE need not be ingtalled again, if aready installed while ingaling Toolchain
with ingtruction provided in “Eddy DK _Programmer_Guide’.

Note
Carry out all installation procedures under super user privileges.
Example below assumes CDROM be mounted on /mnt/cdrom.

#cd/
# tar -zxvf /mnt/cdrom/SDK/linux/lemonide*.tar.gz -C /

4.2.2 JDK installation

Lemonl DE requires a Java Runtime Environment running on the Linux host system.

Java5 JRE (Java Runtime Environment) or higher isrequired, and Java 5 JRE is recommended. Some features may
not display norma performance under Java 6 JRE.

User must download and indal JDK as its License policy forbids public digtribution. The following describes
downloading and ingtdling of JDK 5.0.

Access http://java.sun.conv.

/= Java Technology - Windows Internet Explorer |Z||E||g_|

@@ 4 |@ hitp:/diava. sun, comy V| /% _,p H
Sun¥ Javaw Solarie* Communities * My SDN Account > Join SON » ":'

4% Sy, Sun Developer Network (SDN) » search tips SN -

mesrtens  Apls  Downloads Products Support Training Participate

Java.sun.com F
The Source fo

NetBeans IDE and My SQL
lications using the MetBeans IDE and MySQL =

Compilers &
. om Roman Strobl.
_Ech s
The Undate Center: Latest Features in NetBeans
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To access download site, click the red box in picture above. All versions of JDK s can be downloaded at thisSte.

Cverview  Technologies Reference Community Support

Latest Release | Next Release (Early Access) | Embedded Use | Real-Time | Previous Releases

Confused or having trouble downloading or installing? See the download help page.
w-oupported System Configurations

LemonIDE JDK Ver. 5.0(2SE 5.0). The latest release (of current date) is JDK 6. Move to Previous Reease to
download older versions. Image captures below outlinesthis procedure.

Note

Procedures and methods of downloading JDK on this site are subject to change without
notice, and procedures described in this manual may not reflect recent changes in such
events.

At each ofthe sites, you can download the Java SE Development Kit (JDK), Java 3E Runtime
Environment (JRE), documentation, and other products related to the Java SE platform.

» J25E 5.0 Downloads
» J25E 1.4.2 Downloads
# 1Z25E 1.3.1 Downloads

Archived Releases

Sun provides a select group of archived products as a courtesy to developers for problem
resolution. Go to the Archive: Java Technology Products Download site for more information.

JDK 5.0 Update 15 » Download

The Java SE Development Kit (JDK) includes:

* the Java Runtime Environment (JRE)

* command-line developmenttools, such as compilers and debuggers, that
are necessary or useful for developing applets and applications

» More info about Java SE
Installation Instructions | ReadMe | ReleaseMotes | Sun License | Third Party Licenses

Linux Platform - Java Development Kit 5.0 Update 15

Y LinuxRPMin self-extracting file jdk-1_5_0_15inux-i586-rpm.bin 4560 MB

¥ Linux self-extracting file jdk-1_5_0_15-inux-i586.bin 47.35 MB

When download is completed, copy and ingtd| the downloaded file to Linux host as shown below.
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#chmod +x jdk-1 5 0 <verson>-linux-i586.bin
#/jdk-1 5 0 <verson>-linux-i586.bin
#sudo cp —f jdk1.5.0 <version>/opt/lemonix/jdk

JDK ingdlation isnow complete.

4.3 4.3 Configuration

Add apath to the .bashrc filein the home directory.
export PATH=/ opt /| enmoni x/ bi n: $PATH

With the source command, reflect changesinto the system.

source . bashrc

4.4 LemonIDE

After ingtalation and configuration is complete, moveto ‘ fopt/lemonide/bin’ directory and run lemonide.
cd /opt/| enoni x/ bin

./l enoni de

With the Lemonl DE splash logo image, you will seeaninitid screen of IDE &fter loading.

4.5 Creating Workspace

Select a Workspace folder, and click <OK>. You will be able to see LemonIDE's initid screen. (The following
example will differ according to user’sfolder directory.)
A popup window to select aWorkspace will appear as below.

Select a workspace

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

Workspace: [--- project/workspace] E] Browse...

[ Use this as the default and do not ask again LS

oK l [ Cancel
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4.6 Creating Projects

Create a project on aWorkspace.

A project is a set of required resource needed in developing a program, and includes source code and build
information. LemonIDE manages program modules to be executed in the target as a project. Project build
environment is executed as aform of make command.

A makefile is required to run make commands. LemonlDE projects can either create makefile automatically or
manualy. When a makefile is created automatically, users can easily modify build information through Ul(User
Interface). When crested manudly, users need to modify the makefile itsdf in order to change any build information.
When an existing makefile-based project is imported to LemonlDE, it is recommended that makefile be created
manudly. Converting existing makefile build information through Ul might require more effort.

Lemonl DE project can be classified into one of the following four categories depending whether makefileis created
and whether C or C++ program is used.

Standard Make C Project
) Project based on C or C++ where existing makefileis used
Sandard Make C ++ Project
LemonlDE Make C Project Project based on C or C++ where makefile is autometicaly
Lemonl DE Make C++ Project Crested
Note

Links to libraries are common in ordinary developing environment, and most Open Sources
provide makefile. Hence use of Standard type project is recommended. Provided DK Source
also includes makefile definitions. Explanation on this manual will be based on Standard
typed project.

4.6.1 Creating LemonIDE C/C++ Project

LemonlDE Make C/C++ Projects are useful when creating a new C/C++ program as makefile is automatically
generated, but as makefileis provided in DK Source use of Standard type project is recommended.

Sdect “File” = “New” = “Project” from LemonIDE's menu. Sdect LemonlDE Application >
Standard Make C++ Project as shown below.

//System Bas
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Select a wizard
Create a new Esto C++ Project which uses a simple makefile,

Wizards:

[type filter text

F-= General

@ C

E‘E C++

L [ Managed Make C++ Project
: ; Standard Make C++ Project
= CVS

E-= LemaonlDE

&) LemonIDE C++ Froject
lemordDE O Project
Standard Make C++ Project
T Standard Make T Project
B Java

&= Plug-in Developrent

[

%

@ < Back

Finish

Cancel

& New Project

C++/Make Project
Create a Mew C++ Project using ‘make’ to build it

Project name: [sre|

Use default location

Location: [filesysten_2.1.%.%

Browse, ,,

@ <Back [ Nest> | [__Finish

J [

Cancel

]

Typein“gsc” for Project Name and click “Finish” to enlist an Eddy application project.
Enliging “sr¢” means, src folder existing under DK Source will be registered as a project, as the folder that DK

Sourceisindaled isenlisted as aWorkspace.

Typein “ramdisk” for Project Name and click “Finish” to enlist a project to be used as File System Image Worksin

the same manner.

If al procedures were carried out correctly, Workspace “filesystem 2.1.x.X" should display two projects, “s¢” and

“ramdisk” as shown in theimage below.
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& C/C++ - Eclipse SDK

File Edit Refactor Navigate

== ramndisk  ® |
CRCO RSN
& Includes
(= root
L& Makefile

el ramdisk.gz
£ root.tar

I EEEE |
TF omhanes

& Archives

& Includes

(2= busybox-1,50
(2= ddns-1.8

(2= dropbear-0,50

&= Eddy_APPs

(= include

& 5B_APls

= web

[£] com_redirect,c
[£] ddns_agent,c
] defc

[£] detectc

[£] eddy,c

[£] hello_world, e
[€ Ko

[£] pinetd,c

[£] portview,c

[£] ridestc

[£] rcdtestc

[£] tcp_broadcast,c
[£] tcp_client,c

[£] tcp_multiplex,c
[£] tcp_server.c
[£] test_adc.c

[£] test_gpio.c

[£] test_rtc.c

[£] test_sio.c

[£] udp.c

[£] upgrade_org.c
[€l unarade.c

== = = R = = R R R R R s s R T e s o]

Search Project Run  Window Help

B3

[I£3

- AN RN CASHE S RA> A RN

Navigator = O

[£( Problems 52 Console Properties
O errors, 0 warnings, 0infos

Description Resource

=,

Path

Location

5 [ C/Coe | ”
= 8|(oul... (@ Mak., 2~ = O

@ b
=15 ramdisk
= .settings
e ot
@ install
@ release
== oTC
= .settings
= busybox-15.0
= ddns-1.8
(= dropbear-0.50
B Eddy_APPs
(= .metadata
= include
(= SB_APls
e ueh
@ all
@ clean
et
= gdbserver
= iptables-1,2 Ta-3160
= iptables-1,3.3
= iptables-1,37
= iptables-1,4,2
= matrinss-1-8-3
= otd-util
= netkit-ftp-0,18
= net-snmp-5,4,1
= openssl-0,9,8i
== target-agent
== thitpd-2,28b
= vsftpd-Z.05
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Chapter 5. Using IDE

IDE festures of Lemonl DE will be explained in this chapter.
Wewill create, build and execute a source file named hello.c on Eddy. Procedures for making afirmware image will
be outlined.

5.1 LemonIDE Views

LemonIDE IDE(Integrated Development Environment) is based on Eclipse and supports C/C++ source editing,
cross compile, remote execution, and GUI builder integration. Lemonl DE isa plugin of Eclipse and uses of Eclipse
Ul (workbench) as a basic layout. This chapter focuses primarily on Lemonl DE-specific characterigtics rather than
generd Eclipse Ul context.

Lemonl DE consigts of following views.

& C/C++ - hello.c - Eclipse SDK
File Edit Refactor MNawvigate Search Run  Project MWindow Help

e g8 i® .@.agv‘_g?-@;v - 0- Q- i B 'g.'fr"'('.?@' Ef";?DBhuglﬁc,’Cwl »
|C/C++ Projects | 2. Mavigator 52 = O | & Makefile ﬁ:lﬁm = 4 |Joutli... @ Mak.,, =2 = 0O
it B D \ &

5 (= Eddy_APPs = ¥ Copyright (c) 2007 SystemBase Co., LTD All Rights Reserved. ‘:‘1gcramd'isk = 2

# (= metadata [ .= .seftings T

Sample code 09, 31, 2007. yhlee & flash
B T T R s

f = include Pk
(= SB_APIs &= root

#include "include/sh_include.h” @ cig

~ |5 com_redirect H c.yim install
LB ddns_agent int main (int argec, char Fargv[]): 8 foloaag
L@ ddhs.agenis void sub (int value): E!ué;rc
|2 ddns_agent.o i (= .seftings
> ded int wain (int arge, char *argv[]) | [ (= hnsikaust BN

| LB ais View . Make

PFQSTBC’[ for {(1:1: 1£=10; i+4) b E\/|e‘\f\/

H = . e L
} V sub (17100) ; [
IeW . ¥ (= web
i R L @ all
- 2 apio ) . . @ clean
P @ apio,c void sub (int wvalues) & (= ethtoal-6
L g ¢ i
| gpio.o (= gdbserver
i [ hello At saumeCsela 2 # (= matrixssl-1-8-3
H @ hello,© static int sumall=0: & (= mitd-util
- 2 hello.a H (= netiit-fp-0,18

Kt ° for (i=1; i<=value; i++) v

# (= openssl-0.9.7c
& ke & I 2 &.Codarnet-anent e
¢ o[ Inophack Problems | = Conzole . . Properies | Debug| FRETE= [j-~ O
g loopback.c : )
gl C-Euild [src]
- g Makefile
~o |2 pinetd
- [g pinetd.e -
i pinetio Message View
5] portview
o[ portview.c
o2 portvieweo
= rttact

Writable Smart Ingert 17122

i omican e 5-1
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Project View Displaysproject listsincluded in Workspace.

Make View Displays headers, functions, structures and classes of editing source code

Edit View Used for source code editing. Composed of multiple tabs for multiple source code edit.
Message View Display messages during project buid and Lemonl DE supported Target Browers

5.2 Creating & Editing Source Codes

Create anew sourcefile or open an existing sourcefile.

There aretwo casesin adding sourcefilesto aproject: cregting new files or importing existing files.

When editing an exigting file, double click on the file to edit on Project View and the file will be opened in Edit
View.

To create a new source file, sdect “File” 2> “New” = “Source File’ and assign proper saving location
and name for the new file. The crested new file can be seen in the Project View and will be opened in Edit View for
editing.

Image below shows procedures on creating “ hello.c” in “sr¢” project, under “Eddy APPS” folder.

& C/C++ — gpio.c - Eclipse SDK

I@l=8 Edit Refactor Mavigate Search  Run __Ern:njen:t Window Help
Alt+Ehift+M  » | [T

=
o S |

[ Standard Make C Project

Llose Crl+if Convert to a C/C++ Make Project
Close Al Ctrl+Bhift= | [& Managed Make C Project
fl standard Make C++ Project
5] Save As.. © Managed Make C++ Project
2 Save all CHl+Shiftes | &% Source Folder
Reverd | [ Fplder
WG, B Source File
Rename,., Fz TR Heager Te
Refresh F& [ File
Conyert Line Delimiters Tao b (& Class
. il £ Other,
i s s 5.2
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& New Source File @

Create a new source file, C

=
Source Folder: src/Eddy_APPs | (Bawes.. ]
Source File: | hello.c |
@ |  Finish || Cancel |

Sample program “hello.c” is shown below to provide a better understanding on use of Lemonl DE.

#include (stdio.h)
void sub (int value);

int main (int argc, char *argv[])

{
sub (1000);
return 0;
}
void sub (int value)
{
int sum=0, i;
for (i=1; i(=value; i++) {
sum += i;
}
printf ("SUM (1 ~ %4d) = %7d\n", value, sum);
retum;
1

5.3 Compile Environment Settings & Build

Compilerefersto process of compiling and linking source files and making binary image executable for Eddly.
Lemonl DE projects are usudly compiled based on makefile. This chapter outlines process of compiling source files

using makefile provided in DK Source.

ASystemBase
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5.3.1 Creating & Updating Makefile

If new sourcefileis created or an existing sourcefile in Project View has been dtered, amakefile to compile source
filemust be crested. Makefile provide in DK Source can be reference to creste anew makefile.

Below digplays an example of creating a compile environment for makefile for sourcefile, “hello.c” in“sc” project,
under “Eddy_APPs’ folder.

CROSS = /opt/lemonix/cdt/bin/arm-linux-
LDFLAGS += -L/opt/lemonix/cdt/lib -L/opt/lemonix/cdt/bin
IFLAGS  += -l/opt/lemonix/cdt/include -l /include

TARGET = eddy pinetd  def ddns_agent \
Upgrade portview upgradetftp detect \
udp rt_test test_rtc test_sio

test_adc test_gpio hello
LIBS = -Irt SB_APIs/SB_APIs a
all : $(TARGET)

hello : hello,o
rm -f $@
$(CC) $(CFLAGS) $(LDFLAGS) $(IFLAGS) -o$@ $@.0
$(STRIP) $@

udp : udp.o
rm -f $@
$(CC) $(CFLAGS) $(LDFLAGS) $(IFLAGS) -0 $@ $@.o0 $(LIBS)
$(STRIP) $@

Sedal Communicaton E Expaorts 5—4
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5.3.2 Adding to Make Target

JE %5 Debug |G C/C+ |& Java

1 (outine | =

If source file and makefile are created, next step is to add makefile to
Make Target. Make Target pane can be found in Make View. Sdect

== ramdisk
2= s
= ,seftings
#-(= busybox-1,5.0
(= ddns-1,5

= ;thta i L

= matr
= mtd-

o G0 Into

> b

folder where source file and makefile exigts, right click and select “Add
Make Target”.

L

Asnew sourcefile “Helo.c” wascrested on  “5.2 Creating & Editing Source Codes” and compile environment
on “Helo.c“ wasmadeon “5.3.1 Creating & Updating Makefile” , add compile environment as shown below.
Right image displays Hello added to Make Target.

IR & Make Targets X

[ I:"% ramdisk
=125 src
Lo geftings
&= busybox-1,5,0
foz= ddns-1.8
&= dropbear-0.50
== Eddy_APPs
@[> .metadata
= include
= SB_APls
[+ [2= weh
(@ all

bz
] P

i @ GEIN
) =t

Fn T . e Dy S s B o B |

=i
£ =

& Create a new Make target

Target Name: [hello !

Iake Target
Make Target: [hello |

Build cormrmand
Use default
Build command: |rake

Build Setting
[]Stop on first build error,
[#IFun 3l project builders

[ Create H Cancel ]

TargeTarget Name: Andiasfor to be compiled target sourcefile
Make Target : Argumentsto be used in make(compile environment variables configured in makefile)
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5.3.3 Source Compile

Sourcefileis compiled to Eddy executable binary file.

Compileiscarried out by clicking Make Target created in -~ “5.3.2 Adding to Make Target” .

(Doubledlick “Hdlo” on“MakeView”)

Compiling process can be observed in “ Console” of “Message View”.

Make Targets provided in DK Source are “All” and “Clean”. “All” Make Target compiles al application sources
associated to makefile, and “Clean” Make Target initidizes al compiled applications. (Refer to “Makefilg’)

5.4 Registering Run Method

Stepson creating Run/Debug Method will be discussed in this section.
Run/Debug Method is necessary to upload and execute or debug executable binary file on Eddy.

Sdect “Run” = “Run ... “ from the main menu, and Method creation window will appear.

& Hun g|

Create, manage, and run configurations J—_

Configure launch settings from this dialog:

- Press the ‘Mew' button to create |, onfiguration of the selected type,

[i= - Pressg the ‘Duplicate’ button to copy the selected configuration,

¥ - Press the 'Delete’ button to remove the selected configuration,

" Equinox O5Gi Framework
EG Java dpplet
[T Java application - Edit ar view an existing configuration by selecting it,
oJu Unit
& JuUnit Plug-in Test
e SWT application

& - Press the ‘Fitter’ button to configure filtering options,

Double click “C/C++ Remote’ and Method which execution environment variable can be configured will be
created.

Senal Communicason E Fxzaorts 5'6
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5.4.1 Registering Method name and binary file

Select “Main” tab and add name & path for executable binary file.

| mame: [hello |

mx}= &rguments | BE Environment| %% Debugger| B2 Source | 5 Common | [£] Target &gent

Project:

lsre .'
C/C++ Application:

:E'cl-c'll_;,."_.-;-‘xlf'l'j'sfﬁ'éliu' [Search F'roject,,,] [ Browse, . ]

Name : Method'sdias
Project . Thename of the project which binary fileislocated
CIC++ Application . Binary fileto be executed

As shown in the image above, folder under the project directory may be added with

executable binary file name (“Eddy_Appshelo”), or “Browse’ may be used to add its
absolute path (“ C:\filesystem 2.1.x.x\src\Eddy_APPs\hello”).

5.4.2 Configuring Arguments

Select “ Arguments’ tab and enlist necessary arguments when executing binary file.
Mame: ;'_hel_lo

ERGETE = Arguments

Pg, Environment| %% Debugger B Source | ] Common | 5] Target Agent

C/Z++ Program Argurments:

5.4.3 Configuring Target Agent

Sdlect “Target Agent” tab and input | P address and port number for target device, Eddy.
Port number isfixed to 2004 on Eddy modules, so do not ater the port number.

i Comicnton B 5-7
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Mame: hello

[£] Main| 9= Argurnents | B Environrnent| %5 Debugger| B Source | B Common B=METEEECh

Target [P
[192,168.0.223

Target Port:
[2004

5.4.4 Configuring Debugger

Sdlect “ Debugger” tab and add debugger to be used.

Mame: ;.HE|-|D
_ [£] Main | t9= Argumnents | B Environment mﬁy Source | &= Common | 5 Target Agent
Debugger:l§Est0 GOE Server | v

[#] Stop an startup at:

Debugger Options

| Main | Shared Libraries |

GDE debugger I c EW;_g_g_wian_pﬁiz"Lemohix‘i\!‘ﬁi'nj‘?fz‘arm—l'iﬂux—esfb__gf!b_._eﬁ I

608 comman f: | adbi | (vee.. ]
(Warning: Some commands in this file may interfere with the startup operation of the debugger, for
example “run”,

Protocal: [Default 1+

Type: ITEEMN |

Part number: (10000

Prefix of absolute shared library path

[wirtttopttlemonixWedtttarm -linux-gnueabi v

Debugger . Sdect debugger type.

Sdect “Esto GDB Server” for Lemonl DE Windows and
“Lemonl DE GDB Server” for Lemonl DE Linux.

GDB Debugger :  Asdgn path of the sdected debugger execution file.

Select “c:\cygwin\opt\lemoix\lib\arm-linux-estogdb exe” with LemonIDE in Windows
environment and “/opt/lemonix/arm-linux- lemonidegdb” in Linux environment

Type . Sdect communication method to exchange debugging data between Lemonl DE and
target system, Eddy.

Current version Lemonl DE supportsonly “TCP’ and “ Serid” isnot yet supported.
Sdect any port number except for “2004” port reserved for Eddy.

Prefix of absolute shared library path :  In order to use a debugger, Target system’s root file system must dso be
ingaled in Hogt system. Root file systent’s /lib and /us/lib libraries must be present in
order to perform debugging operation. Target system’s libraries must be present under Host
system’s /lib directory in order to perform Target system debugging. Library path for

S 5-8
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shared library is “ c\cygwin\opt\lemonix\cdi\arm-linux-gnueabi 7 for LemonIDE

Windowsand “/opt/lemonix/cdt/arm-linux-gnueshi” for Lemonl DE Linux.

5.4.5 Configuring Common

Sdlect “Common” tab and check Debug and Run checkboxes to display Debug and Run result information.
Normally both Debug and Run options are checked for full display of information.

Marme: E_ﬁelln

|_| Main; 9= Argumnents | Bg Environment | %5 Debugger E. Source = iZommaon
Save as

) Local file
1 Shared file: |

[5] Target Agent|

Display in favorites menu

Console Encoding
[ $i0ebug LG
{2 Run

() Other

After configuring all options on “Hello” method, click “Close” to finish registor,
5.4.6 Method register result

After registering the binary file to be executed through above process, registered methods can be checked by

selecting the icon pointing downwards next to the debugger icon and execute icon on top of the screen,

Hun  Project  Window Help

Hun  Project  Window Help
gr-o-ip-do-a- imeid lere-isfoda-ime:
& - | B helloc & | hello
#include | #include E ghaliog
void =ub Debug &s ¥ void =ub Debug As ¥
int main | g nepug, [1) int main |44 pepyg,., (1
{ ) Organize Favorites, .. { y Organize Favorites,
int i: int i:
for (i=1: i<=10:; i++) for (i=1; i<=10; i++)
{ {
sub (i+%100) ; zub (1¥100] ;
h i
return 0O; return O;
H ;

If “Hello” method is not registered as shown below, select “Run” - “External Tools” -
“Organize Favoites” - “Add” and the method will be shown,

ASystemBase
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5.5 Executing Run Method

Procedures for uploading executable(built) binary files and its executing on Eddy will be introduced in this section.
There aretwo waysto upload & execute binary file on Eddy.

One is through LemoniDE's GDB Server where upload, execution and debug processes can al be carried out
automatically. Another way would be to upload the binary file usng FTP and manually executing and debugging
the binary file through Telnet. Procedures for this process is outlined in “Eddy DK_Programmer_Guide’. This
manua will focus on uploading & executing binary file using Lemonl DE.

If Run Method for Hello.c's execution environment was created in previous section, Run Method can be executed
by clicking Runicon under Lemonl DE stitle menu bar.

5.5.1 Configuring Eddy’s Target Agent

LemonlDE's Target System is Eddy. Eddy requires a server program to be running to respond to LemonIDE's Run
or Debug requests. This program is caled Target Agent and can be set by enabling “LemonIDE Target Agent” in
Eddy’s environment settings.

Ficture below displays Eddy’s Target Agent being set by accessing Eddy using a Web browser. “Lemoni DE Target
Agent” must be st to “enable’. Configuration must be saved and reset to take effect.

Note
Eddy’s default console port is serial port. Therefore, all results executed by LemonIDE are
printed to Eddy DK’s console port. If target board is not Eddy DK board, results can not be
verified through serial port as console port is not existent.

In such cases, Telnet must be used as a console and setting for “LemonIDE Target Agent”
must be set to “disable”. Target Agent must be manually executed by after accessing Eddy
through Telnet.

i|Eddy

|[Etatic P =] Telp

|[152 168 0223 Help
Subnet Mask !W Help
-Gateway ! 192.168.0.254 Help
-DNS i-158 126.63.1 Help
PortView I[P / Port |00 ¢ J+ooo Help
| SHIMP Agent | Dizable x| Help
Telnet Service i Enable =] Help
-FTP Service I Enable » @E:
VWEB Service im Help
.LemonIDE Target &gent i Enable =] Help
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5.5.2 Executing Run Method (with results to Serial Port)

By default, Eddy’s Target Agent prints out its results through Eddy’s serid console port. Therefore, in order to verify
the results printed out to Eddy’s serid console port, a serial communication emulator program is required. Steps on
“5.5.1 Configuring Eddy’s Target Agent” must be followed firgt for this method.

Eddy’s console port ismarked as ' DEBUG PORT” on Eddy DK board, and its communication specs are 115200 bps,
None Parity, 8 Data Bits with 1 Stop Bit . On Windows environment, connect Eddy’s console port and seria port of
Windows run PC with a serid cross cable (Only 3 lines of Tx, Rx, GND is required). Executed HyperTerminal and
set communication environment to 115200 bps, None Parity, 8 Data Bits, 1 stop hit.

In order to use Lemonl DE's serid communication emulator, pleaserefer to “7.3 Termind”.

If al settings are finished, click Run Method to upload the binary file to the target system, Eddy and check its
execution result.

Q- Click on the icon left to execute last executed Run Method.
Clicking on the arrow would alow you to select aRun Method of your listing.

The image below shows the result of executing hello.c (of 5.2 Creating & Editing Source Codes) from
HyperTerminal.

+3 COM1  Hyper Terminal

File(F) Edit(E) View(V) Help(H)

SUM (1 -~ 1000) = 500500

0:05:42 Connect | 115200 8-M-1 LM

5.5.3 Executing Run Method (with result to Telnet)

If Eddy DK board is not used, verifying result through serid port is not possible as seria console port is not existent.
In such cases, Telnet can be set to be used as aconsole port.

To use Telnet as a console port, procedure “5.5.1 Configuring Eddy’s Target Agent” must not be carried out.

To change the console port from seria port to Telnet, login to Eddy using a termina program and execute Eddy
Target Agent, “tag’, manudly as a background process as shown below. Execution results of uploads from
LemonIDE can now be checked through Telnet. Refer to “7.3 Termind” for ingtructions on Telnet termind
connections.

If al sattings are finished, click Run Method to upload the binary file to the target system, Eddy and check its
execution result.
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Q- Click ontheicon left to execute last executed Run Method.
Clicking on the arrow would dlow you to select aRun Method of your listing.

The image below shows the result of executing hello.c (of 5.2 Creating & Editing Source Codes) from
Telnet.

.Cnnsnm%Thrgm”.-Sysm”.
lelnet: (192 1RG0, 24725 - CO

Eddy login: eddy
Password:

#
# tasg

# TargetlAgent 1.1.9 started.

#
# SUM (1 ~ 1000) = 500500
# 1

0k gz
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5.6 Creating a Firmware Image

Application program which has been compiled and executed on the target (with the instructions of previous
chapters) will now be made into a firmware image to be loaded to the target. This chapter will outline the
process of creating afirmware image and loading it to its target.

5.6.1 Changing Makefile

Changesto Makefile will be made to make afirmware imege.

Makefile resides under “ Ramdisk” (/DK Source/ Ramdisk) which isregistered as a project.

Version information, amount of Ramdisk to be used, application information to be copied can be configured in
Makefile.

Example below shows a newly created “hello” binary file which isincluded in Makefile (under “Ramdisk” project
under “ramdisk” directory) being added to firmware imagefile.

Note

DK Source is distributed in Linux compatible format.

Thus some commands in Makefile may not be recognized in Windows environment. In such
cases, add .exe to unrecognized utilities in Makefile as shown below.

../tool/genext2fs > ../tool/genext2fs.exe
../tool/mkimage - ../tool/mkimage.exe

IMAGE=ramdisk

FW_NAME = eddy-fs-2.1.x.x.bin - Firmware image name and Version info
FIRMWARE DIR = firmware -> Directory to store created firmware

## Check environments

#include ../Make.check

ingall:

#@echo "Making ramdisk image..."

#$(TOOL) -b 8192 -d root -D device _table.txt ramdisk

#..ltool/genext2fs -U -b 5110 -d root -D device table.txt ramdisk

#..tool/genext2fs -U -b 7158 -d root -D device table.txt ramdisk

#../tool/mkcramfs  -q -D device table.txt root ramdisk

.Itool/genext2fsexe -U -b 10240 -d — N 1024 root -D device tebletxt ramdisk - Make sze of
Ramdisk to 10,240 K and register the device of Eddy/dev asindicated on Devide tabletxt.
ozip -vf9 ramdisk

test -f ramdisk.gz

5-13
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release:;

.Jtool/mkimage.exe-A am-O linux -T ramdisk -C gzip -a0 -e 0 -n $(FW_NAME) -d ./ramdisk.gz

HFW_NAME)
test -f §(FW_NAME)
mv $(FW_NAME) $(FIRMWARE _DIR)/

- Register the desired application to the directory for copying to Eddy

cp -f ./src/Eddy_Appshélo root/sbin

cp -f ../src/busybox-1.5.0/busybox root/bin

cp -f ../src/dropbear-0.50/dropbear root/usr/local/shin

cp -f ../src/dropbear-0.50/dropbearkey root/ust/local/shin

cp -f ../src/ethtool-6/ethtool root/ust/local/shin

cp -f ../src/thttpd-2.25b/thttpd root/ust/local/shin

cp -f ../src/ucd-snmp-3.6.2/agent/snmpd root/usr/local/sbin

cp -f ../src/ucd-snmp-3.6.2/agent/snmpd.conf root/etc
cp -f ./arc/netkit-ftp-0.18/ftp/ftp  root/us/loca/bin

caton Experts
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5.6.2 Adding to Make Target

After creating/changing Makefile for firmwareimage, it must be added to Make Target.

Make Target can be found in Make View pane on right side of LemonlIDE. Select Ramdisk project and right click
and select “Add Make Target”.

cfg, rdlease and ingtal in DK source is aready added to Make Target and need not be added again. Refer to “5.3.2
Adding to Make Target” for details on adding proceduresto Make Target.

Ej @C,ﬂ:*"" xr
Outli,,, | @ Mak,,, =2~ = 8

& =
=== ramdisk ~
= settings

+-[= roof
(@ install
(@ release
- o
= . settings
+-[= busybox-1510
= ddns-1.8
+-[= dropbear-0,50

ingall ; creates Filesystem imagefile to be used in Eddy

rdease ; copies Makefile rdease binary file to Eddy
ramdisk directory

5.6.3 Creating Firmware Image

To copy binary filesto Eddy Ramdisk(Linux file system) , the directory which will be made in to firmware image,
double click “Releas?” in Ramdisk project and dl binary files in Makefile will be copied to Eddy Ramdisk. If dl
binary fileswere dready copied to “ Ramdisk/root/shin”, “Releass’ does not have to be executed.

If Eddy Ramdisk is ready to be made into a firmware image, double click “ingd|” in “Make View” of Ramdisk
project and Ramdisk directory will be created into afirmware image.

Crested firmware image can be found in ramdisk/firmware directory.

5.6.4 Updating Firmware

Upload created firmwarefile to Eddy and saveit in Flash Memory.

Firmware upgrade can be carried out by 1) through aFTR, 2) through aWeb browser and 3) through a bootload.
Upgrading firmware procedures through a Web browser is described in “Eddy-Seria-User Guide” . And
upgrading firmware procedures through a FTP and bootload is described in “5.2 Firmware update using FTP server”
and “9.1 Sysem Recovery” of “Eddy_DK_Programmer_Guide.

5-15

Sarinl Communicaton Experts

/ASysié;ﬁBas

Since 1987



LemonIDE™ User’s Guide

Chapter 6. LemonIDE Debugger

Lemonl DE supports breskpoint & tracepoint debugging methods.
This chapter will demonstrate procedures of breskpoint debugging with the hello.c project introduced in section “5.2
Cregting & Editing Source Codes’

Adding abreakpoint

Remote debugging configuration

Sarting remote debugging

Program run control

Moving into afunction

Confirm and modify the values of variables, registers, and equations.
Leaving afunction

6.1 Debugging Preparation

Unlike debugging on a host, remote target debugging requires some configurationsto be st.

6.1.1 Execute Target Agent

Execute Target Agent on the Target System, Eddly.

Refer to “5.5.2 Executing Run Method(with result to Serid Port)” or “5.5.3 Executing Run Method(with result to
Telnet)” for detailed procedures.

6.1.2 Cautions when setting compile options

Thefollowing debugging options must be set with care.
Makefile in “5.3.1. Cregting & Updating Makefile’ is set with optimization compile option and breskpoint
debugging and tracepoint debugging is not possible,
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Optimization option to minimize the size or the speed of
-0,-01,-02,-03 | binary file. Debugging is not possible when binary file is

Optimization option compiled with this option.
Debugging not possible
Zip program used to minimize sze in compilations.
srip Debugging information is stripped out when compiled with
this option and debugging is not possible.
-gl Minima Debug Leve breskpoint debugging option
Breakpoint debugging g " po gg 9 op
) -g Default Debug Leve breakpoint debugging option
option
a -g3 Maximum Debug Level breakpoint debugging option
Tracepoint debuggin
9ang -gstabs+ Nonstop Debug Leve tracepoint debugging option

option

As shown in table above, Makefile's CFLAGS option must be atered in order to perform debugging operations.
The following is a corrected example of Makefile introduced in “5.3.1. Creating & Updating Makefile”. —O2 option
and $(STRIP) $@ have been removed. —g option has to be replaced with -gstabst in case of Tracepoint debugging.

CFLAGS = -g -Wall -Wno-nonnull

hello : héllo_o
rm -f $@
$(CC) $(CFLAGS) $(LDFLAGS) $(IFLAGS) -0 $@ $@o

6.2 Executing Debugger

hello.c introduced in “5.2 Creating & Editing Source Codes’ will be used to demongtrated the use of debugger.

Debug Icon (Breskpoint & Tracepoint)
s - Click on theicon left to execute last executed Debug Method.
Clicking on the arrow would alow you to sdlect a Debug Method of your listing.

When in debugging mode, source editor display will transform to debugger display as shown below.
Thefollowing isthe debugger display.
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& Debug - hello.c - Eclipse SDK

Eile Edit Refactor Nawvigate Search Hun Project Window Help

i EHE | n i - 0-Q- i ®@®P B8 e e E9 | %% Debug |FE C/C+ & Java
%& Dei:ug B et Variai)ies'% Ereak‘points ?,3 E Hegislers Modules = (m]
. Debug Execution View o= =
. = 7 R w mEE| N7
& o 5 i ﬁl & %y | e ol [ fia) o5 (i .o CHeddy DK _20cWsrcWEddy_APPsWhello ¢ [linei 15]

] hello [CAC++ Remote] 1
&[] hello [CAC+ Remote] ® Module View
= & Esto GDB Server (08, 3 24 2% %:39) (Suspendex I
=@ Thread [1] (Suspended) . Stack View ]
= 1 main() at Wcygdrivetcifteddy _DK_20ctsrcWEddy_APPsYthello.c:6 000
W C¥foyawinttoptilemanix#binttarm-win 32-estoadb.exe (08 3. 24 25 5:39

3

= F| 8= outline 53 . Disassembly| = B

#include <stdio.h>

el e ¥
void sub (int wvalue): o stdioh
++ sub

int main (int arge, char “argv[]) e main
{ @ sub

sub (1000): |

return 0;
i

@ Source Info View

void sub {int value)

¢
int sum=0, i:
@ Source Tracer View
for (i=1; i<=value; i++] {
sum += i;
}
printf ("SUM (1 ~ $4d) = %7dVn", value, sum);
return;

rE Console &2 Target Browser | CPU Memory View | Svstem Information

[ % | EepHl A B-rCi-70

hello [C/C++ Rernote] Cifoygwin'optilemonixWhinttarm -win32-estogdb.exe (06, 3 24 2= 5i35)

gilztvoiéracepulnt ~

:t::::‘zoiu 32?2 c;gec:;‘:n;sc:t:z;;essmn @ Message View

ttempt t0O usSe a tLype name As an expression

o* Wiritable Smart Insert B:17
Stack View Displaysinformation on Threads and Stacks during debugging.
i Displays information on variables, breskpoint, equations and modules during
Module View )
debugging.

Source Tracer view Displays breakpoint locations in source codes.
Source Info View Displaysfunctions and reverse assembly codesrelated to sourcefile.
Message View Displaystarget’s satus.
Debug Execution View Controls debugging start, stop and breakpoints.

6.3 Breakpoint Debugging

This chapter will introduce breakpoint debugging.

After debugging, it is recommended that the completed program be restored with original CFLAGS option
and STRIP values to optimize execution module,
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6.3.1 Modifying compiling environment & Executing debugging

As mentioned in  “6.1.2 Cautions when setting compile options” , MakeFile must be modified for
debugging. In the image below optimization option is removed, options are modified to use breakpoint
debugging, STRIP is removed so that execution module will not be compressed.,

CFLAGS =-g -Wall -Wno-nonnull

hello : hello.o

rm -f $@

$(CC) $(CFLAGS) $(LDFLAGS) $(IFLAGS) -0$@ $@.0
# $(STRIP) $@

After modifying and saving Makefile, recompile hello.c so that it can be debugged, ¥ -

6.3.2 Settings Breakpoint

m Breakpoints can be added in C/C++ perspective or debug

#include <stdio.hr perspective. From the source line that you would like to add
roid sub (int wvalue) ;
a breakpoint, select the left margin in the edit view to add a

int wain (int arge, char *arowl[]) . . i

{ breakpoint. Double-click to remove the breakpoint. You can
sukb (1000) ; . .
return O; aso add a breakpoint from the popup menu by right-

} Ly .
clicking on the source code line.
void sub (int wvalue)

{ Added breskpoint is added to “BreakPoints’ of “Module

int suw=0, i:

View”.
(e ) If'" rnte R R . Various debugging information can be checked on “Windows”

surm += i
r - “Show View” - “Other,” - “Debug”,
printf [("IUM (1 ~ %4d)] = £7dwi
return;

6.3.3 Program Run Control

“Debug Execution View” provides commands to control program execution during debugging.

g3 Debug &2

O of @ & % 65|32 8

Resume (continue) J \ ‘ |— Step return (finish)
Suspend Step over (next)

Terminate Step into
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Main commands used to control program execution are as follows:

Resume: Continue until the next breakpoint.

Suspend: Pause the program.

Terminate: Terminate the debugging session compl etely.

Step into: Continue to the next line, and move into afunction when there is one.
Step over: Continue to the next line, but do not enter a function.

Step return: Execute until the end of afunction

6.4 Non-Breaking Debugging

This chapter will introduce Non-Breaking Debugging.

While Breakpoint Debugging debugs by lines appointed by the breakpoints, Non-Breaking
Debuggings stores the results at specific points appointed by Tracepoints and brings back execution
status using the stored information after the debugging is finished.

6.4.1 Modifying compiling environment & Executing debugging

As mentioned in  “6.1.2 Cautions when setting compile options” , MakeFile must be modified for

debugging. In the image below optimization option is removed, options are modified to use breakpoint
debugging, STRIP is removed so that execution module will not be compressed.,

CFLAGS = -gstabs+ -Wall -Wno-nonnull

hello : hello.o

rm -f $@

$(CC) $(CFLAGS) $(LDFLAGS) $(IFLAGS) -0$@ $@.0
# $(STRIP) $@

After modifying and saving Makefile, recompile hello.c so that it ¥ -
can be debugged,
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6.4.2 Setting Tracepoints & Actions

m@ Makefile Register a new Tracepoint,

{ Left click on the source code to be registered as a

int sue=0, 1; Tracepoint and click “Toggle Tracepoint”. A properties

for (i=i: i<=value: i++) window where actions for the tracepoint can be set will
{ appear,
[ P T P I
Toggle Breakpoint

=\
&dd Bookmark,,,
&dd Task,.,
v Show Quick Diff Ctrl+Shift+0
Show Line Numbers

E Preferences, ..

h . onis
- T_Iﬂ!zlll:! Tri:II_ZI:!I:II_IIIT. -
i Dizable Tl'rat:epmntl ey
1 Tracepoint Propetties, ., -

Treralid nuwmbhier FPAM

2 C/C++ Line Tracepoint Properties m

Pass count, registers, local variables, arguments can be selected

C/C++ Line Tracepoint Properties

File: /homefhtlimfworkspace_3.1/runtime-workspace- as deSIred II’I “Tracepo"]t PI‘OperlIeS"
tmpjftrtest-arm/gdb_test_b.c

Line Number: 51 Click “OK” and a green trace point will appear,

Tracepoint Actions |

Pass count: |2 é‘
¥ All general registers
¥ All local variables

[ All arguments

Variable name:

|
x Delete

Y

collect $reg
collect $local
collectx
collecty

[ [+

oK | Cancel |
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Non-Breaking Debugging will stop when the line is executed this number of times,
Non-Breaking Debugging must designated with a end point in order to check the
status after tracing is over,
Pass Count When Pass Count is 0, tracing will continue, When it is bigger than 0, debugging will
stop after executing this number of times,
In actual debugging, debugging area is divided into many steps, So lines in the

middle is appointed with 0, and the finish line with a number bigger than 0,

All General registers | Checks register information,

All local Variable Checks all variable values in the execution module,

All arguments Checks all argument values passed on to the execution module,

) Register a variable name to check value of a specific variable in the execution
Variable name

module,

i £-d Variables Breakpoints | Modules | Signals| — B Select  “Windows” > “Show View" >

=# ‘% w T “TracePoint” to check the list of tracepoints added
¥ @ gdb_test_b.c[line: 56]
™ @ gdb_test_b.c [line: 64]
¥ @ gdb_test_b.c[line: 68]

~ O gdb_test_b.c [line: 78]

¥ @ gdb_test_b.c[line: 83]

in the workspace,

#include <stdio.h>

void sub (int wvalue):

In this picture, lines 8 and 17 are set as tracepoints.,
int main (int arge, char *arow[])

{ Pass Count in line 17 is set to 0 and is set is a start point,
sub (100) Pass Count in line 8 is set to 1, meaning that trace will

[ ] return O;
' finish when line 8 is executed once, making the line to

rvoid sub [(int wvalue) be an end pomt_

{
int swe=0, i:

for (i=1; i<=wvalues; i++)
{

L] sum += i:I
H
printf ("3IUM (1 ~ %4d) = z7dV\n", W
return;

Serial Communicaton Experts 5'22
//System Base

Since 1987



LemonIDE™

User’s Guide

6.4.3 Program Trace Control

Buttons used for tracing and replaying in Non-Breaking Debugging are as follows,

57 i

Navigator

Il 7

- [C]trtest [C/Cas Bamatal

< #Lemod L oad Tracepoint

v o Thieau s peTreny

q Save Tracepoint

s Joptfle——" -
3 fhome, Start Tracing

Pebug/trtest (2007 11 26 742 2

Stop Tracing

Start Replay

Start/Stop Tracing ___

Stop Replay
[l

Jump to

Trace Frame

To Previous
Trace Frame

To Next
Trace Frame

Click Start Tracing (IEI ), hello program in the target will be executed and tracing will start, Check target’s screen

to see if tracing is over (“Trade Finished” will be printed on the target's screen (Serial port or telnet) when tracing

is over), Click Stop Tracing ( (=]

) when tracina is over,

When tracing is properly over, Start Replay( 3 ) will be activated and debug view, variable view, register view

will show information on endpoints,

hello.c 52

i
sukb (100) ;
@ return 0O;

{
int suwe=0, 1i:

{

] sum += i:

printf ("3UM
return;

(1~ %ad)

Makefile

#include <stdio.h>

roid sub [(int wvalue):

int mwain (int arge, char *arogv[])

void sub (int wvalue)

for (i=1; i<=value; i++)

= £7d\n", -

Click Start Replay( () and the screen will stop
on thefirst trace point as shown.

Click To Ne = Ii-l ) to move to next frame or

To Previous( ) to move to previous frame,
Check Variables view and Registers View on
each trace points,

Local variables that are not traced are also
shown in Variables View, Users should be
careful since traced variables and untraced
variables are not classified,

Trace level can be checked on TraceDump view
in each tracepoint or Console window on

bottom of LemonIDE,
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Variables Breakpoints

IEI TraceDump X Mudulesg Signals =

Tra l::el Dump

Trace Frame Time PC FP SP -ﬁle Line
0x85b0 Oxbefffe0c Oxbefficed . Jjgdb_test_b.c

G 1 0x85c0 Oxbeffedc Oxbefficed .Jodb_test b.c 54

3 2 0x8684 Oxbefficdc Oxbefffccd .jgdb_test_b.c 78

4 3 OxB6a8 Oxbefficdc Oxbeffficcd .Jgdb_test_b.c B3

1 10 O0x8610 Oxbeffie0c Oxbeffice0 .Jgdb_test_b.c 64

Click Resume (D.' ) to run through whole step or Terminate () to quit debugging session.

Various Debugging information can be checked on “Windows” - “Show View” - “Other.” - “Debug”

e ot 5-24
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Chapter 7. Monitoring Tool

This chapter focuses on the target browser and the monitoring tool used to monitor target system information from
Lemonl DE.

Sdect “Windows”™ - “Show View” from LemonlDE title menu to sdect a monitoring tool supported in
LemonIDE.

7.1 Target Browser

Target browser’s user interface & itsusage will be discussed in this section.

7.1.1 Target Browser User Interface

Target browser user interface is shown below.

Add target Remove target
Console| Tasks o= 53 =8
x
- Target node
3 @ C eddy_1(192.168.0.240:2004):unkn @
y_2(192.168.0.241:2004): unknown *
Connect Monitoring Status
Status

Target browser may contain multiple target nodes. Each target node includes the following information.
Connection gtatus between the host and the target

Remote monitoring Satus

Target name

IPaddress

Port

i osiamn o o 7-1
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Target architecture

Connection statusicon differsin color, depending on the current connection status.

Red: Target is not connected or does not exist.(No ping response)

Orange: Target isdive and is connected to the network, but target agent is not connected.
Green: Target Agent is connected, so that remote monitoring ispossible.

When remote monitoring is in operation, the target monitoring status icon becomes a Play shape, and turns to a
Pause shagpe when not in operation.

Each target can have multiple run configurations. Run configuration is an object with project run and debugging
information, and can be created / removed / modified form the Run / Debug Configuration window in LemonlDE
interface. Each run configuration contains following information:

Project name

Run Configuration Name: There can be multiple run configurations for one project.

File Edit Refactor Mavigate Search Project Run Window Help
£ B || @ 7 |- G o
gz = = B | @ System Information 2 =8

+ % < | €PU Info | Kemel Info |
= ¥ Processor ARMO26EJ-S rev 5 (vl [~

K New target

CPU: 6.06%, Mem: 17.25/29.4( 22kl
= ( eddy_2(192.168.0.241:2004):un Meodify IP And Port swp half thumb fastmult edsp java
+ CPU: 0%, Mem: 0/OMB s Ox41 LA
Delete target 5TEJ
Add Current Project 0x0

0x926
5

Activate monitor views

Pause Monitoring
write-hack

Show Monitor Perspective

& Process View i3 papeiies 0a = 8| @ CPU Memory View 32 =34

[] Show/Hide CPU/Memory information CPU Usage CPU Usage History

[Z] Check Target Connection Automatically

Memory Usage

Memory Usage History

Hide CPU/Memory Information: When not checked, CPU and memory information is displayed on the first sub-
node in the target node. Vaues are in effect when remote monitoring is activated. This option cannot be set for each
target node; this option only works universally.

Check Target Connection Automaticaly: Check to automatically check the target-host connection status registered
inthe target browser and display thisinformation.

Add Current Project: A project selected in C/C++ project view isthe “ Current Project”. Creste a run configuration
for this project under the target node. Run configuration is not added, however, when something other than the
project is sdlected in C/C++ Project view.
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Activate Monitor Views. Activate target status monitor views. CPU/Memory view and process lig view darts
periodical monitoring.

Pause Monitoring: Pause the remote monitoring to that target. CPU/Memory view and process list view stops
periodical monitoring.

Show Monitor Perspectives: Open Lemonl DE Monitor perspective

7.1.2 Adding a Target to the Target Browser

Sdect “Windows’ > “Show View” - “Other..."from LemonlDE title menu and then sdlect “Show View”>
“LemoniDE Monitor"-> Target Browser. Target Browser will gppear on Message View in the lower part of

Lemonl DE.
|'-% Show View x|

| : l

I (= General

PP (= Cheat Sheets

P (= cCvs

P =Cic++

I (= Debug

P (= Help

= = LemonIDE Monitor
& CPU Memory View
& Interrupt View
& 10 Memory View
£ 10 Port View
2 Kernel Module vievX
& Kernel Symbol View
& Memory Map View
& Process View
£ System Information
£ TargetPropertyView
o= Target Browser
@ Target Tracer

P (= Make

P (= Team

Cancel

Sdlect “Lemonl DE Monitor” category from the“ Show View” window. Then you will seea“ Target Browser” at the
bottom. Sdect “ Target Browser” and click OK to open the target browser.
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A recommended location of the target browser isthe bottom-left Side as shown in theimage on the | ft.

File Edit Refactor Navigate Search Project Run Window Help

mihg o || | (= | B *o Ow g »
oF & = O | @ System Information 2%
s ssEsEEEEEEEEEEEEEREREEE UL Addatarget
[ % eddy_1(192.168.0.240: 2004)-unknown Processor ARMO26E J-S rev 5 (v
CPU: 5.88%, Mem: 17.25/29.46MB BogoMIPS 99.12
= (© eddy_2(192.168.0.241:2004):unknown Features swp half thumb fastmult edsp java
= CPU: 0%, Mem: 0/OMB 'CPU implement: 0x41 L |

'CPU architectur 5TE ]

'CPU variant 0x0

'CPU part 0x926

'CPU revision 8 5

Cache type write-back

| D]

(o]

& Process View 22 oo = 8 | @ CPU Memory View 3 o =8
CPU Usage CPU Usage History

Memory Usage Memory Usage History

0MB

e

When the target does not appear in the target browser, you need to add a target. Click + mark to open ‘Input New
Target’ window. Enter hosthame, 1P address, and target agent port number.
Then, anew target node is created in the target browser.

Cf pse SDK =

Fle Edit Refactor Navigate Search Project Run Window Help

i B | @ & € @ |#- 0~ Q- | ® & | (&~ B G- | BC/Ce »
8% . Navigator = O | [d trtest.c 32 = 0| 3% Outline 5% =0
= abcd_type abed; ZE B’ w s e v
S v _— abed_type *p_abed; £ L —
b o Debu =] = stdio.h =
9 ml int main({char **argv, int argc) o
string.h
< lg trtest.c & { .
stdio.h 4 igzﬁﬂl)_(): || £ MAX
'-'smngAh L " ' ++ gdbTest0
@® ahcl T T abed_type
voi b & abcd
® abc2 gdbTest0() | o
® abcd { . k
® int a=10, b=20; ® ch
a_array int max; L
@ ch = char str[256] = "abcdefghijklmnopgrstuvwxyz"; @ glb_str
= int i; ® s
2% Target Browser 3 =8 int y, x; o o
+ x = // string test ® aamay
printf("str = (%s)\n",str); =l —

E @ eddy_1(192.168.0.240:2004):ur a |>]‘_‘ P & abc L
e =
+ ......... ( “;d'ﬁiﬁmest I:nsnle Properties | Progress 5 Debug 2 =5

. edtr= e
S @ i+ | 3 % & B -
~ [C]trtest [C/C++ Remote]
- &@LemonIDE GDB Server (2007 11 26 5:52 < &) (Suspended)
- o Thread [1] (Suspended)
a ‘ D i I ix/bin/arm-linux-lemonidegdb (2007 11 26 5:52 2 &)
e ftrtest

Now add arun configuration for the target node in the target browser. Drag and drop the face project to hybus target

node in thetarget browser, as an example.
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As you drop the project to the node, a debugger select window will appear. By default, it is set to “gdb”. Sdect a
correct debugger according to your target type. When a debugger is sdected, default “Absolute Shared Library
Path” information is set.

When you need to change “ Absolute Shared Library Peth” to paths other than defaullts, click Browse button.
“am-linux-Lemonl DEgdb” - “/opt/Lemonl DE/cdt/arm-linux”

Click OK button from the Debugger Selection window when done with debugger configuration. Then you will see
arun configuration created for the face project, under hybus target node.

7.2 Target Status Monitor

Select “ Show Monitor Perspectives’ menu from the target node in the target browser. Then, Lemonl DE Monitor
perspective will open, as shown below. No red datais shown yet, since remote monitoring has not been started.

- femoniDE Monit el e s
Fle Edit Refactor MNavigate Search Project Run Window Help
Q- |® & |- o <o =
G Target Browser &2 = 8 || @ System Information 3% =0
+ % = [i€PU Info | Kemel Infa.
= @ eddy_1({192.168.0.240:2004):unknown Processor ARMOZ2GE J-S rev 5 (v5l) [+]
BogoMIPS 99.12

: (. eddy_2(192.168.0.241:2004):unknown Features swp half thumb fastmult edsp java
CPU implement: Ox41
CPU architectur 5TE ]
CPU variant 0x0
CPU part 0x926
CPU revision 5

Cache type write-back

4]

a mol

Process View & &3 % 10 Memory View U =8

CPU Usage histor\r

CPU Usage

Memory Usage Memory Usage History

Sdlect “ Activate Monitor Views' from eddy 1 Target node' s shortcut menu.
Remote monitoring will start as shown above and CPU/memory view will display graphs. Processlist view will be
refreshed in every 10 seconds.

Sdlect “Pause Monitoring” from eddy 1 Target node's shortcut menu.. Confirm that monitoring is stopped.  Sdlect
“Activate Montior Views' again to resume monitoring.

Now we will terminate a process from the process ligt view. Run any program from the target, such as “tae o
10000”. Then you will see “tae—p 10000” from the process list view. From the popup menu of this process, select
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“kill” to finish the process. Make sure the processiskilled.

Please note that the process list view refreshes every 10 seconds, so it may take a while for the finished process to
disappear fromthelist.

It might be the case that the process does not exist when you try to kill the process. If thisis the case, you will be
prompted with the following message.

= SysteminformationView View X

s Cannot find process infomation of PID(5). Maybe itis terminated
N

Sdect “Windows — Show View” menu to monitor viewsin Lemonl DE Monitor.

7.3 Terminal

Remote execution and remote debugging on target system requires atermina program.

A terminal program refers to a serid emulator and a telnet emulator in this case and Lemonl DE supports both
emulators enabling remote execution & debugging of target system all in LemonIDE'sIDE.

Sdect “Windows’ = “Show View” - “Other...” > “Termind” - “Termind”from LemonlDE's title menu to
enableaterminal. Termina will be created in “Message View” located on the lower part of LemonIDE.

Frogress [FEREEGTIEIRE

New Termind : Cregte anew termind.

it Connect : Connect to preregistered Target.
Disconnect : Terminate a connection.

= Settings : Set Target connection information

In order to execute aterminal as an independent window outside of Message View, right click on termina window's
title menu bar and sdlect ‘ Detached”.

In “Message View”, on lower part of LemonlDE, sdect the newly created termind, and click O to st

connection environment.

View Title : Set termind’sname
Connection Type : Sdect termind to use (Serid, Telnet)
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Image below shows configuration of a Telnet termind (left) and a Serid terminal (right).

Note

Followings must be set in orderto utilize Serial terminal.

Copy jar & dll files to system according to LemonIDE installed OS’s environment. Refer to
install file in Zopt/lemonix/install_files directory for this operation.

LemonIDE Windows requires 2 dll files under Windows/i386-mingw32 to be copied to
Windows/system32. RXTXcomm.jar file is to be copied to jre/lib/ext (directory where JDK
was installed in “3.2.1 Installing JDK”) and restart LemonIDE.

& Terminal Settings E| & Terminal Settings E|
Yiew Settings: Wiew Settings:
Wiew Title: | Terminal Wiew Title: | Terminal
Connection Type: Connection Type:
Serial w Telnet v
Seftings: Seftings:
Part: COmM7 w Host: 192, 168,0,223
Baud Rate: 115200 W Port: v
Data Bits: g v Tirmeout (sec): |10
stop Bits: 1 w
Parity: MNone v
Flaw Contral: | Mone W
Tirmeout (sec): |4
[ QK ] [ Cancel [ O, ] [ Cancel ]
Telnet Terminal
Host : Target’s 1Pto connect
Port : Target's port to connect (Select Telnet)

Timeout : Timeout duration( Timetill connection termination after connection with no activity)

Serid Termina
Port . Serid port number of Lemoni DE ingtalled PC (and Target connected PC)
Baud Rate : Communication speed between Target (Set to 115200 bps)
DataBits : Number of databits

7.4 CPU Memory View

Lemonl DE target system’s CPU Traffic & Memory usage can be viewed.
Sdect “Windows' > “Show View” -> “Cther...” > “Eso Monitor” > “CPU Memory View” from
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Lemonl DE stitle menu. CPU View can befound in “Message View” in lower part of LemonIDE.
“ sarts CPU & Memory'sstatus check , and UL stopsthe process.

In order to execute “ CPU Memory View” as an independent window outside of Message View, right click on “CPU
Memory View” window’stitle menu bar and select ‘ Detached”.

7.5 Registers

Lemonl DE target system’s register status can be viewed.
Sdect “Windows' > “Show View” > “Regigers’from LemonIDE's title menu to activate Registers view
window. Thiswindow can be found in Make View on right side of Lemonl DE.

In order to execute “Regigters View” as an independent window outside of Message View, right click on “Regigters
View” window'stitle menu bar and select * Detached”.

7.6 Changing Workspace

Workspace is top directory intended for creating firmware to be used in target systems and includes numerous
projects. A project can be defined as a directory for gpplication to be executed in target systems. To change
Workspace, select “file” - “ Switch Workspace” from Lemonl DE title menu.
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