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1 Introduction

This document describes how to use the LEAP add-on to obtain JADE-LEAP (*JADE
powered by LEAP”), aruntime environment for enabling FIPA agents to execute on
lightwei ght devices running Java.

The LEAP software was mainly developed within the scope of the LEAP IST project
(http://leap.crm-paris.com) and has been made available as a JADE add-on since the
release of JADE3.O.

1.1 Target audience

This document isintended for JADE users who are interested in devel oping multi-agent

applications that have to be deployed on lightweight devices such as mobile phones and

PDAs.

The reader is therefore assumed to be already familiar with

» JADE. For people new to JADE we recommend to read the JADE Administrators
Guide and Programmers Guide first available on the JADE web site
(http://jade.csdlt.it).

e TheMicro Edition version of the Java 2 platform (J2ME) and in particular (for the
sections of this document dealing with M1DP) with the Java Wireless Toolkit. For
people new to J2ME we recommend to visit http://java.sun.comfirst.

1.2 Rationale

As a consequence of the introduction of always-connected wireless networks (GPRS,
UMTS, WLAN) and of the continuous growth in power and resources of handheld
devices such as PDAs and cell phones, the wireless and wire-line environments are
progressively integrating together. In this scenario the need of deploying applications
distributed partly in the fixed network and partly on handheld devices is becoming more
and more important.

JADE, unfortunately, cannot run, asit is, on small devices for the following reasons:

1. The complete JADE runtime environment has a memory footprint of some
Mbytes that cannot fit the (often strong) limitations of handheld devices.

2. JADE requires JDK 1.2 (or later) while the mgjority of handheld devices only
support PersonalJavaor MIDP.

3. Wirdesslinks have different characteristics with respect to fixed network such as
high latency, low bandwidth, intermittent connectivity and dynamic IP address
assignment that must be taken into account properly.

The LEAP add-on was created to solve these problems and allows deploying JADE
agents on handheld devices as described in the followings.

1.3 The JADE-LEAP runtime environment

The LEAP add-on, when combined with JADE, replaces some parts of the JADE kernel
forming a modified runtime environment that we will identify as JADE-LEAP (“*JADE
powered by LEAP”) and that can be deployed on a wide range of devices varying from
servers to Java enabled cell phones. In order to achieve this, JADE-LEAP can be shaped
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in three different ways corresponding to the three types of Java environments that can be

found on the considered devices:

* ]2se to execute JADE-LEAP on PC and serversin the fixed network running
JDK1.2 or later.

* pjava: to execute JADE-LEAP on handheld devices supporting Personal Java such as
most of today PDAS.

e midp: to execute JADE-LEAP on handheld devices supporting MIDP1.0 only such
as the great majority of Java enabled cell phones.

Though different internally, the three versions of JADE-LEAP provide the same set of

API to developers thus offering a homogeneous layer over adiversity of devices and

types of network as depicted in

Only afew features that are available in JADE-LEAP for j2se and pjava are not

supported in JADE-LEAP for midp asthey areintrinsically related to Java classes that are

not supported in MIDP (see E|for asummary of MIDP unsupported features).

Distributed agent application

Hpmogeneous layer

JADE “powered by LEAP”

J2SE J2SE Personal Java CLDC MIDP

4—/\/—> |
]

Internet Wireless environment

Figure 1. The JADE-L EAP runtime environment

1.4 JADE and JADE-LEAP

From the point of view of application developers and users JADE-LEAP for j2seis
almost identical to JADE both in terms of APIs and runtime administration (seefdfor a
summary of the differences). Therefore in general developers can deploy their JADE
agents on JADE-LEAP and vice versa without changing a single line of code. Moreover
thereis no need for a JADE-LEAP programmers guide or API documentation as those
provided with JADE apply to JADE-LEAP too.
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On the other hand it should be kept in mind that JADE containersand JADE-
L EAP containers cannot be mixed within a single platform!

1.5 Downloading

JADE-LEAP for j2se, pjava and midp can be directly downloaded in binary form from
the “Download” area of the JADE web site (http:/jade.cselt.it).

People interested in modifying JADE-LEAP have to download (besides the JADE
sources) the LEAP add-on from the “Add-ons and & 3 Party software” area of the
JADE web site and follow the instructions included in

2 Using JADE-LEAP

2.1 Executing JADE-LEAP on PCs and Servers

When working on PCs and Servers running JDK 1.2 or later, the j2se version of JADE-
LEAP must be used. As mentioned in[L.4 JADE-LEAP for j2seis amost identical (from
the users point of view) to pure JADE. As a consequence starting a JADE-LEAP main
container or normal container isdone, likein JADE, by typing (assuming JADE-LEAP
classes are in the classpath):

java jade.Boot [options] [agents specification]

where valid options are listed in (same options valid for JADE except for the
differenceslisted in[4) and agents specification is alist of semicolon-separated (‘;)
specifiers of the following form

<l ocal - name>: <agent - cl ass>[ (<argl>, <arg2>.))]

Note the difference with respect to JADE where agent specifiers are separated by spaces.
Moreover, unlike in JADE, there must be no spaces between agent arguments.

As an example typing
java jade. Boot —gui —nontp

Pet er : nyPackage. Myd assl; John: myPackage. My ass2( anar Q)
would launch a Main container with no MTP and activate the RMA GUI plus an agent
called Pet er of classmyPackage. MyCl ass1 (with no argument) and an agent called
John of classmyPackage. Myd ass2 (with an argument whose valueis“anar g”).
Similarly, typing
java j ade. Boot —contai ner —host nyHost
would launch anormal container (with no agent on it) that will register to amain
container running on host ny Host .

In addition, in order to maintain backward compatibility with previous versions of JADE-
LEAP, the old style command line
java j ade. Boot <bootstrap properties file nane>

isstill valid and is equivaent to
java j ade. Boot —conf <bootstrap properties file nanme>

2.1.1 Options
Command line options can have two different forms:
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- <key> <val ue>

-<swi tch>

Each option expresses a configuration property. Unless explicitly mentioned options of
thefirst form express configuration properties that can equivalently be set within the
bootstrap propertiesfile as

<key> = <val ue>

On the other hand options of the second form do not have any equivalent in the bootstrap
propertiesfile.

The following command line options can be used to configure JADE-LEAP for j2se.
-mai n <true| f al se> Indicates whether or not thisisamain container (Default =
true).

- cont ai ner Shortcut for —mai n f al se.

- host <host - nane/ addr ess> Indicates the host where the Main container is running
(Default = localhost); ignored if thisisthe Main container.

-port <port - nunber > Indicates the port where the Main container is listening for
commands (Default = 1099); ignored if thisisthe Main container.

-l ocal - port <port - nunber > Indicates the port where this container will listen for
commands (Default = 1099).

- gui Y Activatesthe RMA GUI.

- name <nane> Indicates the name to be assigned to the platform (Default = <mai n-
host >: <mai n- por t >/ JADE); ignored if thisisanormal container.

- cont ai ner - nane <nane> Indicates the name to be assigned to this container
(Default = Cont ai ner - n); ignored if thisis the Main container whose name is always
“Mai n- Cont ai ner”.

-nt ps <sem col on-separated |ist of MIP specifiers> Activatesthe
specified MTPs, where each MTP specifier has the form

[ <mt p- addr ess>:] <nt p-cl ass>[ (<argl><arg2>.))]

By default the IOP MTP is activated on a Main container while no MTP is activated on a
normg container.

-t p= <sem col on-separated |ist of MIP specifiers>Sameas—ntps.

- nont p Indicate that no MTP hasto be activated on this container (typically used to
avoid starting the IIOP MTP on amain container).

-agents <senicol on-separated |ist of agent specifiers>Activatesthe
Specified agents.

-conf <fil enane> Reads the configuration properties specified in the indicated
propertiesfile.

! This option can be specified in apropertiesfileas—gui <t r ue| f al se> (Default = false).
2 This option cannot be specified in a properties file.
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2.2 Executing JADE-LEAP on handheld devices

2.2.1 Execution modes

The JADE-LEAP runtime environment can be executed on a handheld device in two
different ways.

The " Stand-alone” execution mode where a complete container is executed on the
handheld device.

The “Split” execution mode where the container is split into a FrontEnd (actually running
on the handheld device) and a BackEnd (running on a J2SE host) linked together through
a permanent connection (seeFigure 2). This execution mode is particularly suited for
resource-constrained and wireless devices since:

- The FrontEnd is definitely more lightweight than a compl ete container.

- The bootstrap phase is faster.

- Less bytes are transmitted over the wireless link.

It isimportant to remark that the devel oper does not have to care in anyway about the fact
that an agent will run on a stand-alone container or on the FrontEnd of a split container as
the APIs they provide are exactly the same.

a) “ Stand-alone” execution mode
JADE APIs

" Split container”
Az

|I. -'I:: }
=

Figure 2. Execution modes
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The following issues must be taken into account:

- When launching a split container, aj2se container (possibly, but NOT necessarily the
Main Container) must aready be active on the host where the BackEnd has to be created.
- A Main Container cannot be split.

- Agent mobility and cloning is never supported on a split container.

2.2.2 PDAs and smart-phones running PersonalJava

When working on PDAs and smart-phones running Personal Java, the pjava version of
JADE-LEAP must be used.

Stand-alone execution

A pjava stand-alone container is started, exactly as for aj2se container, by typing
(assuming JADE-LEAP classes are in the classpath):

java jade. Boot [options] [agents specification]

where the same options and agents specification valid for j2se apply (see[2.1) except for
the—gui option asthe JADE tools (including the RMA) require JDK 1.2 or later to run.
In addition, in order to maintain backward compatibility with previous versions of JADE-

LEAP, the old style command line
java j ade. Boot <properties file name>

isstill valid and is equivdent to
java jade. Boot —conf <properties file nane>

Split execution

A pjava split container is started by typing (assuming JADE-LEAP classes arein the
classpath):

java jade. M croBoot [options] [agents specification]

where the agents specification has the same format as in pjava stand-alone execution and
in j2se and the following options are available.

-host <host - nane/ addr ess> Indicates the host where the BackEnd has to be
created (Default =localhost).

-port <port-nunber> Indicatesthe port where the j2se container active on “host” is
listening for commands (Default = 1099).

-agents <senicol on-separated |ist of agent specifiers>Activatesthe
specified agents.

-exi twhenenpty <true|fal se> Whenthisoptionissettot r ue the container
automatically exits as soon as there are no more agentsliving on it.

-conf <fil ename> Read the configuration properties from the specified file

2.2.3 Cell phones running MIDP1.0

When working on cell-phones running MIDP1.0 (or higher), the midp version of JADE-
LEAP must be used.

In order to be deployed on MIDP devices, JADE-LEAP for midp is configured as a
MIDlet Suite including the following MIDlets:

j ade. Boot . Load thisMIDlet to start a stand-alone container.

j ade. M cr oBoot . Load this MIDlet to start a split container.

jade.util.leap. Config.LoadthisMIDlet to manually edit configuration properties
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jade.util.leap.QutputViewer.LoadthisMIDlet to view the output printed out
during the previous JADE-LEAP execution session.

Since neither starting a Main container nor activating MTPsis supported in MIDP, only

thehost , port, agent s and exi t whenenpt y (only for split execution) configuration

options can be specified when starting JADE-LEAP for midp. It has to be noticed that, as

for pjava, the —host and —port optionsindicate different things depending on the

execution mode:

» thehost and port of the Main container when a stand-alone container is activated;

» the host where the BackEnd must be started and the port of the j2se container that
must aready be active on that host when a split container is activated.

Configuration options can be set in two ways:
- As properties set in the JAD or MANIFEST.
- By means of thej ade. uti |l .| eap. Confi g MIDIet.

2.2.3.1 Setting configuration options as propertiesin the JAD or
MANIFEST

In order to make JADE-LEAP read configuration properties from the JAD or
MANIFEST set theM Dl et - LEAP- conf key inthe JAD or MANIFEST to “j ad”

(default) and specify configuration options as
M Dl et - LEAP- <key>: <val ue>

As an example the following lines in the JAD or MANIFEST would start (when
JADEspl i t isselected) a FrontEnd that tries to create its BackEnd on host host 1 and

launches agents Pet er of classMyd ass1 and John of classM/Cl ass?2.
MD et-1: JADEsplit, , jade.M croBoot

M Dl et - LEAP-conf: jad
M Dl et - LEAP- host: host 1
M Dl et - LEAP- agents: Peter: M/Cl ass1; John: Myd ass2

'.I;his way of setting configuration options is quite ssmple, but must be done before
uploading JADE-LEAP on the cell phone and cannot be changed unless JADE-LEAP s
uploaded again.

2.2.3.2 Setting configuration options using the Config MIDlet
In order to make JADE-LEAP read the configuration properties previoudly set through
the Config MIDlet set theM DI et - LEAP- conf key inthe JAD or MANIFEST to

“confi g” . Follow the process depicted in[Figure 3to specify configuration properties
through the Config MIDlet.
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Load the JADE MIDlet suite Pressthe Set button to Pressthe Exi t button to leave
and select the Config MIDlet. activatethe Set property the Config MIDlet and save
form and set a new property the configuration.

specifying its key and value.

Figure 3. Setting propertiesthrough the Config M1 Dlet

Thisway of setting configuration options is more flexible as configuration options can be
changed without the need of uploading JADE-LEAP again.
In order to reset a configuration property, set its value to an empty string (*”).

2.2.3.3 The OutputViewer

SinceaMIDP devicein general does not allow you to view logging printouts produced
by callsto Syst em out . pri nt| n, incase of problems during JADE-LEAP
execution, it is possible to review JADE-LEAP logging printouts by launching the
jade.util.leap.QutputViewer MIDIet.

Seeand the documentation of thej ade. uti | . Logger classto know how to usethis
facility from your code too.

2.2.4 An example

Figure 4] depicts, as an example, a scenario including, among others, a stand-alone
container running on a Personal Java PDA and a split container running on aMIDP
phone and shows the configuration properties to execute each container.
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java j ade. Boot —contai ner —host hostl A2: A2cl ass

java j ade. Boot —gui —nontp

MD et-1: JADEsplit, , jade.M croBoot

MIJI et-LEAP-conf: jad
M Dl et - LEAP- host: host 2
- LEAP- agent s: Al: Alcl ass

host1

e =]

Figure 4. An example
3 Compiling JADE-LEAP

3.1 Getting the software

In order to compile JADE-LEAP for a given environment (seefl.3) it is necessary to
download the JADE sources from the “Download” area of the JADE web site and the
LEAP add-on from the “ Add-ons & third party SW” area of the JADE web site.

The LEAP add-on must be unzipped in the JADE root directory. Once this has been
done your JADE directory structure should look like:
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| ade/
I

- add- ons/
|- ...
| -1 eap/
|- ...
| -deno/ includes a sinple deno application
| -resources/ includes build resuorces
| -src/ includes the | eap add-on source files

|
|
|
|
|
|
|
|- ...
| -src/ includes the JADE source files

We will refer to thej ade/ add- ons/ | eap directory asthe “LEAP root directory” and
we will indicateit ssimply asl| eap/ .

3.2 Preliminary steps

Asfor JADE, building JADE-LEAP can be done using the program ‘ant’ (version 1.5.1
or later), a platform-independent version of make. ‘ant’ usesthe file ‘bui | d. xm 7,
which contains all the information about the files that have to be compiled, and that is
located into the LEAP root directory . The ‘ant’ program must be installed on your
computer, and can be freely downloaded from the Jakarta Project at the Apache web site:
http://ant.apache.org}

Using ant requires you to set the following environment variables (see the ant
documentation for details).

e JAVA HOME must point to your JDK 1.2 or later.

e ANT_HOME must point to where you installed ant.

Before you can build JADE-LEAP you still need to edit the

bui | dLEAP. pr operti es fileincluded in the LEAP root directory and set the
java-1. 1- hone andj 2me- wt k- home properties to point to the directory where
JDK 1.1.8isinstalled (required only to compile JADE-LEAP for pjava) and the directory
where the Sun 22ME Wireless ToolKit isinstalled (required only to compile JADE-
LEAP for midp).

3.3 Building JADE-LEAP

To build JADE-LEAP for a given environment (j2se, pjava or midp) go in the LEAP root
directory and type

ant <env> rebuild

where <env> indicates the environment you are compiling JADE-LEAP for.

For instance

ant mdp rebuild

will build JADE-LEAP for midp.

Typing

ant all rebuild

will build JADE-LEAP for all environments.
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Asaresult of the build process three new directories (one per environment) are created
under the LEAP root directory. The produced JADE-LEAP jar files are named

| eap/j 2se/li b/ JadeLeap. | ar

| eap/ pj aval/ l i b/ JadeLeap. j ar

| eap/ m dp/ i b/ JadeLeap. | ar

3.3.1 Build process details

This informative section provides some details about the build process. Y ou are not
required to be aware of these details to build and run JADE-LEAP.

Building JADE-LEAP for a given environment goes through the following steps.

1) Initialization. In this step the directory for the selected environment is deleted and re-
created to ensure the build process starts from a clean situation. In particular the
following directory structure is created:

| eap/
| - <env>/
| | - cl asses/
| | - doc/
| | -1i b/
| | -src/

2) Setup. In this step the proper source files are copied from the JADE sources (directory
j ade/ sr ¢) and the LEAP add-on sources (directory | eap/ sr ¢) into the

| eap/ <env>/ sr c directory. Then all copied files are preprocessed by means of the
LEAP preprocessor. In order to adapt to different Java, hardware and network
environments in facts, some JADE-LEAP source files need to be modified “on the fly”
before compilation. In order to achieve this we adopted an approach similar to the

#i f def directives of the C language. More in details the JADE-LEAP source files that
require on-the-fly modifications include special Java comments that can be interpreted by
the LEAP preprocessor. The piece of code below provides an example for this.

/1 #M DP_EXCLUDE_BEGQ N
/1 For sonme reason the |ocal address or port may be in use
ile (true) {
try {
sc = new Socket (ta.getHost(), Integer.parselnt(ta.getPort()));
br eak;

}
catch (Bi ndException be) {
/1 Do nothing and try again
} }
/1 #M DP_EXCLUDE_END
/ *#M DP_I NCLUDE_BEG N

String url = "socket://"+ta.getHost()+":"+ta.getPort();
sc = (StreantConnection) Connector.open(url, Connector.READ WRI TE,
fal se);

#M DP_| NCLUDE_END*/
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Thelinessuch as/ / #M DP_EXCLUDE_BEG Nand/ *M DP_| NCLUDE_BEQ Nare
just comments for the Java compiler, but are well defined directives for the LEAP
preprocessor. Therefore, with reference to the example above, the same code after midp
preprocessing would look like

String url = "socket://"+ta.getHost()+":"+ta.getPort();
sc = (StreantConnection) Connector.open(url, Connector.READ WRI TE,
fal se);

Similar directives exist for pjava

3) Compilation. In this step the preprocessed files are compiled to produce class files.
When building JADE-LEAP for midp, compiled files are also pre-verified.

4) Jar. In this step al compiled/pre-verified files are packaged into asingle jar file called
JadelLeap. j ar and stored into thel eap/ <env>/ | i b directory.

3.4 The demo

The LEAP add-on also includes a simple demonstrative application that alows you to try
JADE-LEAP and that islocated inthe| eap/ deno directory. Thisdemo isasimplified
chat application by means of which agroup of participants exchange textual messages.
Each message sent by a member of the group is received by all participants.

3.4.1 Building the demo

In order to compile the demo go to the LEAP root directory and type

ant <env> deno

where <env>, as usual, indicates the environment you want to compile the demo for
(j2se, pjava, midp). Note that the only part of the demo that depends on the environment
isthe GUI that isbased on AWT for j2se and pjava and on the

j avax. m croedition. | cdui packagefor midp.

Typing

ant all deno

compiles the demo for al environments.

As aresult of the compilation three files are created (one per environment) into the

| eap/ deno directory called

denoJ2se.j ar

denoPj ava. j ar

denoM dp. j ar

Note that, unlike denoJ2se. j ar that only includes the demo classes, denoPj ava. j ar
and denoM dp. j ar include both the demo classes and the JADE-LEAP classes so that
they are ready to be uploaded on a handheld device.

3.4.2 Running the demo

In order to run the demo the following utility files are provided.

start Pl at f orm bat - Batch file to execute the platform plus the

Chat Manager Agent , i.e. the agent that acts as a presence server informing each
participant when other participants join/leave the chat.
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startPartici pant. bat - Batchfileto start aChat d i ent Agent (i.e. the agent that
allows a user to take part to the chat) on the PC. Y ou can activate as many of these agents
asyou like.

deno. j ad - JAD descriptor file to execute the demo on aMIDP device (refer to your
MIDP device documentation to see how to upload this file plus the demoMidp.jar file to
your MIDP device). Providing the Java Wireless Toolkit is correctly installed on your

PC, double-clicking on this file should activate the wireless device emulator and load the
demo MIDlet suite as shown in[Figure

[E] DefaultGrayP =10 x|
r—

°F anll AEC
lSelect one to

aunch:

Configure
Wiewn-output

Launch

‘

Figure5. Starting the demo on the wir eless emulator

Selecting St art activatesaChat Cl i ent Agent on the wireless emulator.

Selecting Conf i gur e startsthe Conf i g MIDIet that allows you to set configuration
options as described in Asthe wireless emulator should be running on the same
host as the main container you should not need to configure anything and keep default
options.

Selecting Vi ew- out put allows you to review logs (see in case of problems.

4 APPENDIX 1 - Summary of the differences between
JADE and JADE-LEAP for j2se

This appendix provides a summary of the differences between JADE and JADE-LEAP
for j2se from both the administrator and programmer point of view.

Jar files. The Jadeleap.jar jar file that is produced when building JADE-LEAP for j2se
includes also the classes related to the administration tools (that in JADE are included in
the jadeTools,jar file) and to the default IIOP MTP (that in JADE are included in the
iiop.jar file).
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Command line. In JADE-LEAP agent specification (as already highlighted in the
semicolon (*;") character is used as separator instead of aspace (* ‘). Moreover, unlikein
JADE, there must be no spaces between agent arguments. As for command line options
the following differences should be taken into account.

* InJADE, when launching amain container, the—host and —port optionsindicate
the local host (only meaningful in case the local machine has more than one network
interface) and local port for the main container. In JADE-LEAP on the other hand
these options are ignored (they are considered only when launching a peripheral
container). The—I ocal - host and -l ocal - port should be used instead. The —
| ocal - host and -l ocal - port optionsarevalid aso in the case of a peripherd
container.

» If only agents specification must be put in the command line (without any option),
the—agent s option must be used instead since, when using JADE-LEAP, a

command line like
java j ade. Boot Xxxxx

isinterpreted asif xxxx represented the name of a configuration file. Therefore e.g.
java j ade. Boot john: Myd ass

will not work and

java j ade. Boot —agents john: MyCl ass

must be typed instead.

* The—dunp optionisnot available in JADE-LEAP

In-processinterface. The Profilelmpl class available in JADE-LEAP is different with
respect to that provided in JADE. More in details it provides a constructor that gets a
jade.util.leap.Properties object asparameter, whilein JADE it gets a
jade.util.BasicProperties.

Security. The JADE-S security add-on does not work on JADE-LEAP at present.

5 APPENDIX 2 - Summary of the limitations in JADE-
LEAP for pjava and midp

This appendix provides asummary of JADE-LEAP limitations that you have to take into
account when working in pjava and midp with respect to a j2se environment.

5.1 PJAVA

* All JADE administration tools have GUIs based on Swing. As a consequence they
cannot be executed on a pjava container. The same applies for the jade.gui package.

* Itisnot possibleto “sniff” (by means of the Sniffer agent) or “introspect” (by means
of the Introspector agent) an agent running on a pjava stand-alone container. Note
that, on the other hand, it is possible to sniff an agent running on a pjava split
container.

5.2 MIDP

» Thelimitations described for pjava in the previous section also apply to midp.
* Agent mobility and cloning is not supported.
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» Thereflective introspectors (j ade. cont ent . ont 0. Ref | ecti vel ntrospect or
andj ade. cont ent. ont 0. BCRef | ecti vel nt rospect or ) are not supported in
midp as they make use of Javareflection. The JADE support for content languages
and ontologies can still be used by either working with abstract descriptors or using
thej ade. content. onto. M crol nt rospect or.

» Thejade.wrapper package and the methods of the jade.core.Runtime class that refer
to classesin that package are not available in midp. A simplified in-process interface
is still available through the startUp() and shutDown() methods of the
jade.core.Runtime class (when executing a standal one container) and the
jade.core.MicroRuntime class (when executing a split container).

6 APPENDIX 3. Hints for programmers

Asaready mentioned in JADE-LEAP provides the same APIs to applications

devel opers with respect to JADE (except for the differences described infdand[5). Asa
consequence there is no need for a specific JADE-LEAP programmers guide or AP
documentation since those provided with JADE are still valid. When working on MIDP
devices however there are issues that should be taken into account that are not covered in
JADE documentation. This appendix provides proper hints to address these issues

properly.

6.1 Ad-hoc startup

In some cases programmers might need to perform specific operations before starting up
the JADE-LEAP runtime or, more in general, they might need to start the JADE-LEAP
runtime from within another MIDlet. This can be done by means of the

j ade. core. Runt i me (standalone execution) and j ade. core. M cr oRunt i me (split
execution) classes that provide aminimal “in-process interface”. In particular a useful
approach isto create an ad-hoc startup class by extending j ade. Boot (for standalone
execution) or j ade. M cr oBoot (for split execution) and redefining the st ar t App()
method as needed. The MIDP part of thechat . cl i ent. St art classincluded inthe
chat demo provided with the LEAP add-on shows an example for this.

6.2 Agent GUI

Agentstypically have GUIs to interact with a user. The base element for all MIDP GUIs
is the javax.microedition.lcdui.Displayable class. In order to show whatever Displayable
object it is necessary to have areference to the current MIDIet.

When starting JADE-LEAP for midp using the built-in startup classesj ade. Boot
(standalone execution) and j ade. M cr oBoot (split execution) a pointer to the current
MIDlet is made available by means of the public static variableni dl et of the

j ade. core. Agent class.

A code similar to that below can therefore be used (e.g. withintheset up() method of
an agent) to show a For mthat acts asa GUI.

Formf = new Form(“My Qui”");

/1l Append proper itenms to the form
Di spl ay. getDi spl ay(Agent. mdlet).setCurrent (f);
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When starting JADE-LEAP by means of an ad-hoc startup class, as described in[6.1]
programmers should take care that the Agent . mi dl et variableis properly set or make
available to agents a pointer to the current MIDlet in adifferent way.

6.3 Printouts

In general a MIDP device does not show logging printouts produced by callsto
Systemout. println(). Especialy duringthe development phase this can be quite
unconvenient. To partially overcome this limitation thepri nt | n() static method of the
jade. util.Logger classcan beused. When running on aj2se or pjava environment
thismethod just calls Syst em out . pri nt | n() . When running on a midp environment,
on the other hand, logging printouts written by means of this method are redirected so
that they can later be viewed by means of thej ade. uti | . | eap. Qut put Vi ewer
MIDlet.
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