Aphelion Java Toolkit
Getting Started Guide

Release 1.1



Product names mentioned in Aphelion Java Toolkit Getting Sarted Guide are trademarks of their respective
manufacturers and are used here for identification purposes only.

Copyright ©1987-2002, LynuxWorks, Inc. All rights reserved.
U.S. Patents 5,469,571; 5,594,903

Printed in the United States of America.

All rights reserved. No part of Aphelion Java Toolkit Getting Sarted Guide may be reproduced, stored in aretrieval
system, or transmitted, in any form or by any means, electronic, mechanical, photographic, magnetic, or otherwise,
without the prior written permission of LynuxWorks, Inc.

LynuxWorks, Inc. makes no representations, express or implied, with respect to this documentation or the software it
describes, including (with no limitation) any implied warranties of utility or fitness for any particular purpose; al such
warranties are expressly disclaimed. Neither LynuxWorks, Inc., nor its distributors, nor its dealers shall be liable for any
indirect, incidental, or consequential damages under any circumstances.

(The exclusion of implied warranties may not apply in all cases under some statutes, and thus the above exclusion may
not apply. This warranty provides the purchaser with specific legal rights. There may be other purchaser rights which
vary from state to state within the United States of America.)



Contents

P REF A CE oo e et e e e e et e e e e e a e et aeaanes 1
FOr More INfOrmation ..........cccovieeeeenieseiree e seeee e i

Typographical CONVENLIONS ........coceveiirieeeine et iv

SPECIAl NOLES ...ttt bbbt e e iv

BLIC= g 0= S U o oo o A Y%

LynuxWorks U.S. HEBAQUAIErS ........ccceeevevievereenieneseseesseeesees e seenes %

LYNUXWOIKS EUMOPE ...vecvvieieciesie e sees e seeseeseeseneeessesessessessesne s snesneseeneas v

WOrTd WIide WED ... s %

CHAPTER 1 [N ale] 010 o i o] N U 1
L@ Y= V1= SRS 1

PN 0101 TTo gl BI= o180 o= S 2

CHAPTER 2 INSTALLING AND STARTING t.ttututuuunnnnisinieseereeeeaeresereeeeeenenensrnrnnnnnnnnnnanansees 3
Before INStalling .....ccoeeeeieececce e e 3

Supported HOSES @Nd TargetsS ........ccooeeererienienie e 3

SyStemM REQUITEMENTS ......oueeiriiririeeesie et sbe e sae e e snn 3

INstallation INSLIUCLIONS ......ccveveviieeiceecre s ene s 4

F N 0 g g =L o 4

LynxOS Target System Configuration ...........coeeererereennreeseneseere e 4

Increasing the Default Data Sizein /etc/starttab ..., 9

Windows Configuration INStrUCtioNS ..........ocooveeeeieerinenereeeresere e 9

[Tt 01 oo 9

[ Tor= a1 = 9

Launching the HOSt ID GENEALOr .......ccoveeviererieseeseeeeeseesesseseseeseens 10

Starting Apogee APhEiON ......cooiiiiieee e 10

JLIC0 Lo 1 = 2] 1 o] T 12

Aphelion Java Toolkit Getting Started Guide i



Contents

CHAPTER 3

CHAPTER 4

CHAPTER 5

INDEX

Debug Toolbar BULLONS .......cc.couerirreeieeerereeeresesies et seeneas 13
CREATING JAVA PROJECTS....ueiiiiiiiiiiiie ittt 15
Creating @ PrOJECE ......cooeeieiii ittt et e 15
Creating a Simple Java Project -- HelloWorld ... 15
Adding and Editing SOUrce FileS .......ccccveveeeirire e 17
Compiling the PrOJECE .....ccveeeeeeeeee et 21
RUNNING the PrOJECE .....cvecve et 21
DEBUGGING A PROJECT . ittt s e st eea s abas 25
Creating the PrOJEC .......coiiii it 25
BUildiNg the SOUICE .......ccvvieiieeeceeecer s 29
Debugging the PrOJECE .....c.ccveeeeeere et 29
KNOWN PROBLEMS AND LIMITATIONS. ...ctuiitiiiiiiieieeeee it ea e 33
Debugging Limitations ..........cccoeerreriiinene e e 33
Updating Display WINAOWS .......cccoveerermieseniesieneeseseesessessesessessesseseens 33
.............................................................................................................. 35

ii Aphelion Java Toolkit Getting Started Guide



— Preface

For More Information

For more information on the features of LynxOS, refer to the following printed and
online documentation.

LynxOS Release Notes

This printed document contains late-breaking information about the
current release.

LynxOS I nstallation Guide

This manual supportstheinitial installation and configuration of LynxOS
and the X Windows System.

LynxOS User’s Guide

This document contains information about basic system administration
and kernel level specifics of LynxOS. It contains a“ Quick Starting”
chapter and covers arange of topics, including tuning system
performance and creating kernel images for embedded applications.

Online information

Information about commands and utilitiesis provided onlinein text
format through the man command. For example, a user wanting
information about the GNU compiler would use the following syntax,
where gcc isthe argument for information about the GNU compiler:

man gcc

More recent versions of the documentation listed here may also be found online.
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Preface

Typographical Conventions

The typefaces used in this manual, summarized below, emphasize important
concepts. All referencesto file names and commands are case sensitive and should
be typed accurately.

Kind of Text

Body text; italicized for enphasis, new
terms, and book titles

Environment variables, file names,
functions, methods, options, parameter
names, path names, commands, and
computer data

Commands that need to be highlighted
within body text, or commands that must be
typed asis by the user are bol ded.

Text that represents avariable, such asafile
name or avalue that must be entered by the
user

Blocks of text that appear on the display
screen after entering instructions or
commands

Keyboard options, button names, and menu
sequences

Examples

Refer to the LynxOS User’s Guide.

I's

-1

nmyprog.c

/ dev/ nul |

| ogi n: nynanme
# cd /usr/ hone

cat filenanme
nmv filel file2

Loading file /tftpboot/shell.kdi
i nto 0x4000

File | oaded. Size is 1314816
Copyri ght 2000 LynuxWrks, Inc.
Al'l rights reserved.

LynxCS (ppc) created Mon Jul 17

17:50: 22 GV 2000
user nane:

Enter, Ctrl-C

Special Notes

The following notations highlight any key points and cautionary notes that may
appear in this manual.
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Technical Support

NoOTE: These callouts note important or useful pointsin the text.

CAUTION! Used for situations that present minor hazards that may interfere with
or threaten equipment/performance.

Technical Support

LynuxWorks Technical Support is available Monday through Friday (holidays
excluded) between 8:00 AM and 5:00 PM Pacific Time (U.S. Headquarters) or
between 9:00 AM and 6:00 PM Central European Time (Europe).

The LynuxWorks World Wide Web home page provides additional information
about our products.

LynuxWorks U.S. Headquarters

Internet: support @ nxw. com
Phone: (408) 979-3940
Fax: (408) 979-3945

LynuxWorks Europe

Internet: t ech_eur ope@ nxw. com
Phone: (+33) 1 30 85 06 00
Fax: (+33) 1 30 85 06 06

World Wide Web

http://ww. | ynuxwor ks. com
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sz Introduction

Overview

The Aphelion Java Toolkit for LynxOS provides devel opers the ability to create,
debug, and compile Java and C/C++ applications for LynxOS embedded
environments.

The Aphelion toolkit includes the following components:
< Aphelion Integrated Development Environment (IDE)
« Apogee’s Java Compiler
e Apogee’s Java Native Method Optimizer

e Java2 Micro Edition Connected Device Configuration Java Virtual
Machine (2ME CDC VM)

The Aphelion Integrated Development Environment (IDE) uses a similar look-and-
feel of Microsoft Visual Studio. With Aphelion, users can create and manage
projects, edit source code files, compile projects, and debug applications all from a
Windows host system.

When aproject is ready to be compiled, the Aphelion IDE uses the Apogee Java
compilers Javainto standard class files that can run on any Sun-compliant Java
Virtual Machine. The IDE also uses the Apogee compiler to create a Java Virtua
Machine.
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2

Aphelion Debugger

The Aphelion integrated debugger uses the |ook-and-feel of Microsoft Visual
Studio and allows users to debug Java applications across a network.

The Aphelion debugger also provides the ability to debug across the byte-
code/native-code boundary. The transition between a byte-code method that calls a
native code method is handled transparently by the debugger. For example,
switching between the byte-code method f oo( ) , and the native method bar ()
updates the disassembly display based on the implementation of the method (Java,
or C/C++). The call stack displaysthe variables & disassembly information in
byte-code context, or native-code context. Stepping into a native-code from a byte-
code, or vice-versa automatically switches the debugger between diassembly
displays.
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w2z INStalling and Sarting

Before Installing

The Aphelion Java Toolkit for LynxOS includes components that must be installed
on both the Windows host and Target system before users can develop Java

applications.

Supported Hosts and Targets
The following cross development hosts and targets are supported:

Table 2-1: Supported Host and Target Systems

Supported Host Platform

Supported Target Systems

Windows 2000

LynxOS 4.0, Beta 2
-x86

System Requirements

The following system requirements must be met before installing Aphelion IDE:

Table 2-2: System Requirements

Requirement | Host Target
Hard Disk 15MB 5MB
RAM 32MB 20 MB for CDC J2ME

Aphelion Java Toolkit Getting Started Guide 3




Chapter 2 - Installing and Starting

Installation Instructions

Aphelion must be installed on top of apre-existing LynxOS Windows Cross
Development Environment.

Install Aphelion by double-clicking on the set up. exe icon from the CD-ROM.
Follow the Install Shield instructions to compl ete the installation.

NoOTE: It isimportant to set the correct path to the LynxOS Cygwin tools during
initial installation of Apogee’s Aphelion. Failure to set the correct paths resultsin
linking errors and incomplete builds.

After Installing

4

Several post-installation steps are required to configure both the host and target
systems before using Aphelion. The following sections describe the required
configurations.

NoTE: Aphelion must have direct access to the Java project files, source code, and
project libraries on the LynxOS target system. Aphelion must be able to read and
write to the LynxOS filesystem where these files are kept. Exporting the LynxOS
filesystem via Sambais required. See“ Configuring Samba for LynxOS’ on page 7.

LynxOS Target System Configuration

The following sections describe the configuration steps required on the LynxOS
target system.

Creating an Apogee Directory

Users should create a project directory for Apogee target components required by
Aphelion. Thisisthe directory that is exported to the Windows host. For example,
/ usr/ apogee/ . The project directory requires that the read, write, and execute
bits are set. Use the following commands to create and set the permissions for a
project directory:

# nkdir /usr/apogee
# chnod 775 /usr/apogee

Aphelion Java Toolkit Getting Started Guide



Adding Required Java Components to the Target

Adding Required Java Components to the Target

Before building and debugging Java applications with Aphelion, users must install
several Java system class files and utilities to the target system. These target files
areavailable astar archivesinthet ar get directory of the Apogee installation
directory. The required target system tar archives are:

* RunTine.tar
* LynxOSdebugger .t ar

Use the following instructions to properly setup the target system Java
components:

1. Copy these tar archivesto the Apogee directory on the LynxOS target
system with FTP, Samba (see “ Configuring Samba for LynxOS’ on
page 7), or another utility.

2. Change to the Apogee directory.
# cd <apogee_dir>

Where <apogee_di r > isthe Apogee Directory (/ usr / apogee, for
example).

3. Untar the RunTi me. t ar archive.
# tar xvf <path>RunTine.tar

Where <pat h> isthelocation of the RunTi ne. t ar file. Theruntime
components are installed in the current directory.

4. Changetothe/ usr/ bi n directory and untar the LynxOSdebugger . t ar
archive.

# cd /usr/bin
# tar xvf <path>LynxQOSdebugger.tar

Where <pat h> isthelocation of the LynxOSdebugger . t ar file. The
debugging components are installed in the / usr/ bi n directory.
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The following files are copied to the target system:

Table 2-3: Target System Files

Tar Archive Path Filename

<apogee_di r >/ apgoee/ | i b/ foundation.jar

java. policy

<apogee_di r >/ apogee/ | i b/ security java. security

Hel | o/ Hel | oWr | d. j ava
Loops/ Fi bonacci . j ava
Loops/ Fl oat i ngPoi nt . j ava
Loops/ | nt eger ALU. j ava
<apogee_di r >/ apogee/ sanpl es/ src Loops/ Loops. j ava
Loops/ Test Case. j ava
Loops/ Ti ner. j ava

Nat i veAr gs/ OndLi ne. j ava
Nat i veArgs/ nati ve_code. c

RunTi ne. tar

<apogee_di r >/ apogee/ sanpl es/ proj ects readne. t xt

aphgdb

LynxCOSdebugger . tar | /usr/bin/ r emot eaphgdb

Adding .rhosts & /etc/hosts.equiv file

Usersmustadd a . r host s fileto their LynxOS home directory, enabling
Aphelion to issue remote commands to the target. A sample . r host s fileis

shown below:

t rust edhost trusteduser
wi ndows1. | ynuxwor ks. com dan

wi ndows1. | ynuxwor ks. com r oot

Figure 2-1: Example .rhosts file
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Configuring Samba for LynxOS

Update the host s. equi v to add the name of the Windows host. For example:

$Date: 1996/12/09 23:41:16 $
$Revision: 5.2 $

| ynx386b
| ynx386¢c
w ndows1

Figure 2-2: Example /etc/hosts.equiv file

Configuring Samba for LynxOS

The target system Java project files, Javalibraries, and other project files must be
accessible from a Windows host via an exported filesystem. The simplest way to
do thisis with Samba.

Install Samba on the LynxOS host (if required). Edit the smb. conf fileto add the
shared filesystem and start the samba daemons.

The following steps provide an example samba configuration:

1. If not already installed, run thel nst al | . sanba script to install the
Samba components.

# Install.sanba

2. Createansnb. conf fileto configure Samba for the network. Thisfile
must exist inthel i b/ directory of the Samba installation directory

Aphelion Java Toolkit Getting Started Guide 7
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8

(defaultis / usr/ sambal/ | i b). A samplesnb. conf fileisprovided
bel ow.

[ gl obal ]
wor kgroup = | ynuxwor ks
wi ns server = pdc.|ynuxworks.com
W ns support = no

[tnp]
comment = Tenporary file space
path = /tnp
read only = yes
public = yes
[ public]
path = /usr/apogee
public = yes

only guest = yes
witable = yes
printable = no

case sensitive = yes
preserve case = yes

Figure 2-3: Sample smb.conf file

NOTE: The parameterscase sensitive and preserve case includedin
publ i c must be set toyes. If case sensitivity is disabled, errors may occur when
accessing or writing files.

3. Start the Samba daemons snbd, and nnbd.
# [usr/sanmba/ bin/snbd -D
# [usr/sanba/ bi n/ nnbd -D

See the LynxOS Networking Guide and the Samba man pages for additional
configuration information.

Once Samba is configured on the LynxOS system, map a network drive on the
Windows system to the LynxOS shared filesystem. For more information, see
“Windows Configuration Instructions’ on page 9.

Aphelion Java Toolkit Getting Started Guide



Increasing the Default Data Size in /etc/starttab

Increasing the Default Data Size in /etc/starttab

The Aphelion debugger requires alarger data size than the default LynxOS
configuration. Edit the /et c/ starttab fileand change the default datasize as
follows:

# Data, stack, and core file limts (in Kbytes)
16384

Change value to:
131072

After updating the value, reboot the LynxOS system.

Windows Configuration Instructions

From the Windows host where Apogee’s Aphelion isinstalled, map a network
drive to the LynxOS shared filesystem.

1. Open Windows Explorer.

2. Select Tools->Map a Network Drive.

3. Select the Drive Letter and LynxOS target system directory.
4

. Click oK.

Licensing

The Aphelion Java Toolkit for LynxOS must be licensed with the Globetrotter
FLEXIm License Manager. For a detailed description of the FLEXIm licensing
software, refer tothe htt p: // www. gl obetrotter. com web site.

License File

Thelicensefilel i cense. dat contains a specific key required by FLEXIm to
license the product. Customers must contact LynuxWorks Customer Support for
the appropriate keysto beincluded inthe | i cense. dat file.

Before calling LynuxWorks Customer Support, users must have their host 1D
number available. See the next section for information on generating a unique host
ID.

Aphelion Java Toolkit Getting Started Guide 9
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Launching the Host ID Generator

In order to obtain alicense from LynuxWorks, users must obtain a unique host ID
of their system. Thel mhosti d. exe executable generates a unique host ID
number that is used to generate alicense key for thel i cense. dat file.

To obtain a host 1D, use the following instructions:

1. Open aDOS prompt and change to the Apogee Installation bi n\
directory on the Windows host. For example,

C:\ cd Program Fi |l es\ Apogee\ Aphel i on CDC for LynxOS x86\ bi n
2. Runl mhosti d. exe withthe Disk Serial Number generator option:

C.\ I nhostid.exe -vsn

C:\ Program Fi | es\ Apogee\ Aphel i on CDC for LynxOS x86\ bi n>l mhosti d. exe -vsn
I mhostid - Copyright(C) 1989-1999 G obetrotter Software, Inc.
The FLEXI m host ID of this machine is “Dl SK_SERI AL_NUM=30e93320"

Figure 2-4: Imhostid Output

When contacting LynuxWorks for the license keys for thel i cense. dat file, use
the host ID number displayed.

Starting Apogee Aphelion

Start Apogee Aphelion by double-clicking on the Apogee Aphelion CDC icon on the
desktop, or click start -> Programs -> Apogee Aphelion -> Aphelion CDC for LynxOS

x86.

10 Aphelion Java Toolkit Getting Started Guide




Starting Apogee Aphelion

The following figure details the main window of the Aphelion IDE:
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Figure 2-5: Aphelion IDE Interface
Toolbars Provides quick access to many | DE functions, including file options, build
options, and debugging options.
Current Target Displays the current configuration for the project (Debug/Release) to be used

when building.

Source Code Editor Window Displays the source or class file information selected in the Project Files
Window. Here, users can edit source code and update files.

Project Workspace Window Displays the source code files included in the project. Also displays the Java
classes.

Output Window displays system messages on compilation status, debugging information, and
error logs.
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Toolbar Buttons
Some of the Toolbar buttons are described bel ow:
Save Workspace Toggle  Find
\ﬂ Openl Save All [LOutput Toggle : Whitespace Toggle
---\.:|n.-"'=|'\-i-|.r-t-.\_ =] | g o wl | & &
11 |
Compile| Build / Go Bookmark Toggle
Compile All Execute Insert Remove All

Breakpoint Breakpoints

Figure 2-6: Toolbar Buttons

New New Document or Project

Open Opens Document or Project
Save Saves Document or Project

Save All Saves al Documents and Projects

Workspace Toggle

Toggles Workspace pane on or off

Output Toggle

Toggles Output pane on or off

Find Find keyword in afile or directory

Compile Compiles current file only

Compile All Compilesal files

Build Rebuilds project

Execute Rebuilds (if needed) and executes project on the target
Go Start Debugging

Insert/ Remove Breakpoint

Inserts or removes breakpoints to/from source

Remove All Breakpoints

Removes al breakpoints

Bookmark Toggle

Toggles Bookmark insertion at cursor point

Whitespace Toggle

Togglesindent symbols in Source Code Editor Window

12 Aphelion Java Toolkit Getting Started Guide




Debug Toolbar Buttons

Debug Toolbar Buttons

The Debugging Toolbar buttons are described below:

Step Instructi
Step Into

Step Out

Restart

Watch Registers Call Stack

on Into

e T LI = 00 B A
Step Over / Locals \ Disassembly
Memor

Stop  Run to Cursor

Step Instruction Over

Figure 2-7: Debugging Toolbar

Quick Watch

Restart Restart Debugging
Stop Stop Debugging
Step Into Step into function
Step Over Step over function
Step Out Step out of function

Run to Cursor

Run program to cursor point

Step Instruction Into

Step into assembly or byte-code line instruction

Step Instruction Over

Step over assembly or byte-code line instruction

Watch Open Watch Window

Locals Open Local Variable Window
Registers Open Register Window
Memory Open Memory Window

Call Stack Open Call Stack Window
Disassembly Open Disassembly Window
Quick Watch Open Quick Watch Window

Aphelion Java Toolkit Getting Started Guide
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cwers Creating Java Projects

Creating a Project

There are two types of projects that users can createin the Aphelion Java Toolkit
for LynxOS:

e Java--The Java LynxOS option creates Java class filesand a VM from
Java source files and C/C++ native methods.

e C-C++--The C-C++ LynxOS option is specific to creating C or C++
projects only. Thisoption is used to create non-Java projects with
Aphelion.

The following section provides a step by step example of creating and compiling a
Java project with Aphelion.

Creating a Simple Java Project -- Hello World

This section describes the steps required to create asimple Hello World application
in Java.

1. Start Aphelion by double-clicking on the Aphelion Icon on the desktop,
or clicking Start -> Programs -> Apogee Aphelion -> Apogee Aphelion CDC
for LynxOS x86.

2. Inthe Aphelioninterface, click File-> New Project.

Aphelion Java Toolkit Getting Started Guide 15



Chapter 3 - Creating Java Projects

The following window appears:

11

Frosd are Lin#s
o m..|.|

Peorm
Lordwan Lm0 it
I 0 Gt Lmal] 5 b

[l =iy
i \pepecirhhelio_ werkd = I Y- S——
= v file aon ITeeT CYREES

Figure 3-1: New Project Window

Type in aname for the project in the Project name field (hello_world, for
example), and select the platform of the project. For the purposes of this
example, select Java LynxOS (x86).

Also, in the Directory field type in the name of the LynxOS mounted
filesystem.

3. Click the create button when finished.
4. Theuser is prompted to add Java source files to the project:

Users can Click the cancel button, as this example demonstrates creating
Java source within the IDE.
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Adding and Editing Source Files

The Aphelion IDE main window appears with the default settings for the

hello_world project:

=loix
Be DN Bee Dot DM [ah ece bm
@ - @@ s e = mm| W it
[rrmites o|@ et nlos|sasnlo]
. |

y it g A Fisin i ), VS Ll
VR ﬁ r]

H

Figure 3-2: Aphelion IDE Main Window

Adding and Editing Source Files

To create and add a Java source file to the project, use the following instructions:

1. Click File-> New to create anew file. An empty file called untitled
appears in the Source Code Editor Window.

2. Typein the following code in the Source Code Editor Window:

public class Hellowrld {
public static void main(String args[]) {
Systemout.println("Hello Wrld!");

Figure 3-3: Java Hello World Application

Aphelion Java Toolkit Getting Started Guide
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Chapter 3 - Creating Java Projects

The source for this Hello World application is included with the Apogee
product inthesanpl es/ src/ Hel | o directory inthe Apogee Installation

directory.

3. Savethe project by clicking File -> Save as... Save thefilein the

hel | o_wor | d directory asHel | ovér | d. j ava.

NoTE: It isimportant to note that the Java source code filename match the Java

Class name.

4. AddtheHel | owor | d. j ava fileto the Java source code directory by

clicking Project->Add Files.
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E
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o il Loy S b B i e sl

-

d

Figure 3-4: Add Files to Project Window

5. Selectthe Hel | oWor | d. j ava fileand click Insert.
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Changing the Project Settings

6. TheHel | oWor 1 d. j ava source code is added to the project:
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Figure 3-5: Adding Source Code to a Project

Changing the Project Settings

Before compiling the project, users must configure the project settings to specify
the Java environment variable CLASSPATH, as well as define user settings on the
target system.

1. Click Project->Settings.

2. Click on the Classpath tab.

3. Inthe Classpath Entries drop-down list, select Run-Time.
4

. Replace <TARGET-SY S APOGEE INSTALLATION DIR> with the
Windows network drive letter and path to the LynxOS Target. For
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example F:\. Thisisthe location where the Apogee Java
foundati on. j ar support fileislocated.
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Figure 3-6: CLASSPATH Project Settings
5. Click on the Execute tab.
6. Inthe Target System Parameters pane, type in the target system name and
user name to use when running projects. Also, type in the target system

directory that is shared on the windows host (for example,
/ usr/ apogee)
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7. Enter the Java Class Name in the Main Java Class Name field. Click the
Browse button to browse the target.
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Figure 3-7: Execute Project Settings

Compiling the Project

Building the project creates the Java class files, VM and other support files. Once
compiled, the application can be executed from the Aphelion interface, or run
manually on the target. For more information on running the application manually,
see “Running the Project from the LynxOS Command Line” on page 22.

To compile the project, use the following instructions:

1. Select either Debug (compile with debugging information) or Release
(compile without debugging information) in the Current Target field.

2. Click the Build button. All of the project files are compiled, linked and
saved in the project directory, in either the Debug or Release folder.

Running the Project

To run the project from the Apogee’s Aphelion interface, click on the Execute
Program button. The project runs in the output window of the Aphelion interface.
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Figure 3-8: Running the Project

The Aphelion interface does not allow for user input when running applications.
Java applications that require user interaction must be run from the LynxOS
command line.

Running the Project from the LynxOS Command Line

Aphelion creates a script that allows users to quickly run their Java projects. The
script _runit. aph runsthe j vm out filewith al of the Java classpath, Java
home, and other variable definitions set. To run the Java project, type:

# ./ _runit.aph

Running jvm.out Manually for 22ME

Though the jvm.out file can be run from the _runit.aph script, in some cases, users
may want to run the jvm.out manually. To do so, certain environment variables,
classpaths, and other options must be set.

The syntax used when running jvm.out is as follows:

# <VM _NAMVE> - D ava. home=<JAVAHOVE> \
- Xboot cl asspat h=<APP_SPECI FI C_CLASSPATH> \
- Dj ava. cl ass. pat h=<PATH><MAI NCLASS> <COPTI ONAL ARGS>
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The following table provides descriptions of the arguments to the Java Virtual

Machine.

Table 3-1: J2ME JVM Arguments & Descriptions

Option

Description

<VM NAVE>

Thisisthe name of the Java Virtua Machine that is
produced by Aphelion. By default, the filename is called
j vm out . Check the project settings to verify the VM
filename.

- Dj ava. hone=<JAVAHOVE>

Thisis the Java classpath for the application to run.

- Xboot cl asspat h=
<APP_SPECI FI C_CLASSPATH>

Thisis the pathname that containsthef oundat i on. j ar
file on the target. For example, / usr/ apogee/ | i b.

- Dj ava. cl ass. pat h=
<PATH><MAI NCLASS>

Thisisthe full pathname and name of the Java class
containing the mai n() method. For example, the nai n()
method is contained in the class Hel | ovr | d:.

<OPTI ONAL_ARGS>

Any additional arguments.

For example, to run the HelloWorld class with the build VM, typein the following

command:

bash-2.02# jvm out -Djava. hone=/usr/apogee \
- Xboot cl asspat h=/ usr/ apogee/ | i b/ foundation.jar \
-Dj ava. cl ass. path=. Hell oWrld
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ewrema DEDUQQING a Project

This chapter details creating and debugging a Java project with both Java and
native code.

Creating the Project
Create an empty Java project.
1. Select New -> Project from the Aphelion Interface.

2. The New Project Window appears. Typein aproject name (nati veAr gs
in this example), select the Java LynxOS Platform, and specify the
project directory (if necessary).
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Figure 4-1: Creating the nativeArgs Project

3. The Add Files to Project Window appears. Several Java and Native
Method source files are included with Aphelion. These example source
filesare located in the sanpl es/ sr ¢ directory of the Aphelion
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Installation directory on the Windows host. In the nat i veAr gs example
directory, add the files CmdLi ne. c, nati ve_code. ¢ to the project.
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Figure 4-2: Adding nativeArgs source files to Project
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Generating Header Files for Native Methods

The source files are added to the project. The source files are organized in the
Project Workspace Window according to their file type.
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Figure 4-3: nativeArgs Project Window

Generating Header Files for Native Methods
When using header files for Native Methods in a Java project, the .h fileis

generated within Aphelion with the Apogee apj avah tool. Thisis similar to the

Sunj avah tool that is specific to Apogee's compiler.

Changing the Project Settings

Before compiling the project, users must configure the project settings to specify

the Java environment variable CLASSPATH, as well as define user settings
target system.

1. Click Project->Settings.
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2. Click on the Classpath tab
3. Inthe Classpath Entries drop-down list, select Run-Time.

4. Replace <TARGET-SY S APOGEE INSTALLATION DIR> with the
Windows network drive letter and path to the LynxOS Target. For
example F:\1i b. Thisisthelocation where the Apogee Java
f oundati on. j ar support fileislocated.
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Figure 4-4: CLASSPATH Project Settings
5. Click on the Execute tab.

6. Inthe Target System Parameters pane, type in the target system name and
user name to use when running projects. Also, type in the target system
directory that is shared on the windows host (for example,

/ usr/ apogee).
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7. Enter the Java Class Name in the Main Java Class Name field. Click the
Browse button to browse the target.
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Figure 4-5: Execute Project Settings

Building the Source

Build the source by clicking on the Build button. This compiles all of the sources,
creating thej vm out file, and any Java support files. Be sure to select Java LynxOS
x86 Debug in the Current Target pulldown menu.
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Debugging the Project

The following instructions provide details on setting breakpoints, starting the
debugger, and stepping through source code.

1. Set breakpointsin the source code by selecting a line and clicking the
Insert/Remove Breakpoint button.
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Figure 4-6: Setting Breakpoints

2. Onceall breakpoints are set, start the debugger by clicking on the Go
button.

NoOTE: Be sure that the default data sizeisupdated in/ et c/ st ar t ab on the
LynxOS target. See the section “Increasing the Default Data Size in /etc/starttab”
on page 9.
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3. The program runs until it reaches a breakpoint. Then the debugging
toolbar appears. From thistoolbar, users can select a variety of windows
to view, including Call Stack, Disassembly, and Watchpoints.
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Figure 4-7: Debugging Windows

Users can step through functions, edit values, and observe source from the
Aphelion Debugger.

The Aphelion Debugger moves between Java bytecode source to native methods
transparently. Windows are automatically updated with the appropriate values,
depending on the type of source currently being debugged.

After stepping through the applications, the debugger quits, and users are returned
to the project window.
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awes- Known Problems and Limitations

This section covers known problems and limitations of Aphelion.

Debugging Limitations

Updating Display Windows

Changing avalue in a debugging window does not automatically update the value
in other debugging windows. To refresh the values in awindow, close and reopen
the window. For example, if avariable is updated in the Local window, close and
reopen the Watchpoint window to update the variable in the watchpoint window.

Stepping through a program refreshes all windows.
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