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The LEAP add - on, when combin ed with JADE, provides a modified run - time 

environment for enabling FIPA agents to execute on  

 on lightweight devices running Java     (Java version)  

 on devices running Microsoft .NET Framework v1.1  (.NET version)  

 

Copyright (C) 2001 The LEAP Consortium .  

 

GNU Lesser General Public License  

 

This library is free software; you can redistribute it and/or modify it 

under the terms of the GNU Lesser General Public License as published 

by the Free Software Foundation, version 2.1 of the License.  

This library is  distributed in the hope that it will be useful, but 

WITHOUT ANY WARRANTY; without even the implied warranty of 

MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the GNU 

Lesser General Public License for more details.  

You should have received a co py of the GNU Lesser General Public 

License along with this library; if not, write to the Free Software 

Foundation, Inc., 59 Temple Place -  Suite 330, Boston, MA  02111 - 1307, 

USA. 
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1 Introduction 
This document describes how to use the LEAP add-on to execute JADE agents on 

lightweight devices such as cell phones running Java and on devices running Microsoft 

.Net Framework. 

The LEAP add-on was mainly developed within the scope of the LEAP IST project and 

is available for download from the JADE web site since March 2005. 

 

1.1 Target audience 

This document is intended for JADE users who are interested in developing 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 Programming 

Tutorial for beginners, and the JADE Administration Tutorial both available on the 

JADE web site (http://jade.tilab.com). 

¶ The Micro Edition version of the Java platform and in particular (for the sections of 

this document dealing with MIDP) with the Java Micro Edition SDK (formerly 

called J2ME Wireless ToolKit). For people new to the Java Micro Edition we 

recommend to visit http://java.sun.com first. 

¶ The Microsoft .NET framework (only for those programmers wishing to run JADE 

over .NET). For people new to .NET technology we recommend to visit 

http://www.microsoft.com/ first. 

¶ Android platform version 2.1 (or later). For people interested to develop JADE 

applications on the Android platform, we recommend to read the Jade-Android 

Programming Tutorial available on the JADE web site at 

(http://jade.tilab.com/doc/tutorials/JadeAndroid-Programming-Tutorial.pdf). 

 

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, as it 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 Java 5 (or later) while the majority of handheld devices only 

support CDC, PersonalJava, or more typically MIDP. 

3. Wireless links 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. 

http://jade.tilab.com/
http://java.sun.com/
http://www.microsoft.com/
http://jade.tilab.com/doc/tutorials/JadeAndroid-Programming-Tutorial.pdf
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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 (ñJADE 

powered by LEAPò) and that can be deployed on a wide range of small devices. In order 

to achieve this, JADE-LEAP can be shaped in different ways corresponding to the two 

configurations (CDC and CLDC) of the Java Micro Edition and the Android Dalvik Java 

Virtual Machine. More in details 

¶ pjava: to execute JADE-LEAP on handheld devices supporting J2ME CDC or 

PersonalJava such as most of today PDAs. It should be noticed that in 2003 the 

Personal Java specification was declared obsolete and was substituted by the CDC 

configuration of the J2ME edition. From the point of view of running JADE-

LEAP there are no differences however. Throughout this document therefore with 

the term ñPersonalJavaò we mean both the actual obsolete Personal Java 

specification and the J2ME CDC configuration.  

¶ midp: to execute JADE-LEAP on handheld devices supporting MIDP1.0 (or later) 

only, such as the great majority of Java enabled cell phones. 

¶ android: to execute JADE-LEAP on devices supporting Android 2.1 (or later). 

 

In addition a dotnet version of JADE-LEAP exists to execute JADE-LEAP on PC and 

servers in the fixed network running Microsoft .NET Framework version 1.1 or later. 

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

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

types of network as depicted in Figure 1. 

 

Only a few features that are available in JADE as well as in JADE-LEAP for pjava and 

dotnet are not supported in JADE-LEAP for midp as they are intrinsically related to Java 

classes that are not supported in MIDP (see 5 for a summary of MIDP unsupported 

features).  
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Figure 1. The JADE-LEAP runtime environment  

 

NOTE: Until release 3.7, JADE-LEAP was a completely different platform with respect 

to JADE. It was not possible to attach a JADE-LEAP container to a JADE Main 

Container or vice-versa. As a consequence, besides the pjava and midp versions, also a 

j2se version existed to run JADE-LEAP on PC and Servers running the Java Standard 

Edition and. Since release 4.0 JADE and JADE-LEAP became a single platform 

where JADE-LEAP for pjava, midp and android simply represent modified versions 

of JADE to run JADE agents on small devices. 

 

1.4 Downloading  

JADE-LEAP for pjava, midp ,android and dotnet can be directly downloaded in binary 

form from the ñDownloadò area of the JADE web site (http://jade.tilab.com). 

People interested in modifying/compiling JADE-LEAP have to download (besides the 

JADE sources) the LEAP add-on from the ñAdd-onsò area of the JADE web site and 

follow the instructions included in chapter 4. 

 

 

2 Using JADE-LEAP 

2.1 The split execution mode 

The JADE runtime environment can be executed in two different modes.  

The normal ñStand-aloneò execution mode where a complete container is executed on 

the device/host where the JADE runtime is activated. 

http://jade.tilab.com/
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The ñSplitò execution mode where the container is split into a FrontEnd (actually running 

on the device/host where the JADE runtime is activated) and a BackEnd (running on a 

remote server) linked together by means of a permanent connection (see Figure 2). 

 

The following table summarizes how the 2 execution modes are supported in the different 

environments targeted by JADE-LEAP. Note that the split execution mode is 

mandatory in midp and strongly suggested in pjava. 

 

 .NET pjava midp Android  

Stand-alone Suggested Supported Not supported Supported 

Split Supported Suggested Mandatory Supported 

 

The split  execution mode is particularly suited for resource-constrained and wireless 

devices since: 

- The FrontEnd is definitely more lightweight than a complete container. 

- The bootstrap phase is much faster since all communications with the Main container 

required to join the platform are performer by the Back End and therefore they are not 

carried out over the wireless link. 

- The usage of the wireless link is optimized. 

It is important to remark that agent developers typically do not have to care in any 

way about the fact that their agents will run on a stand-alone container or on the 

FrontEnd of a split container as the APIs they provide are exactly the same. 
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Figure 2. Execution modes 

 

The following issues must be taken into account: 

- When launching a split container, a JADE container (possibly, but NOT necessarily the 

Main Container) must already be active on the host where the BackEnd has to be created. 

In the followings we will refer to this container as Mediator . 

- A Main Container cannot be split. 

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

When running JADE-LEAP on a PersonalJava/CDC device and mobility features 

are needed, we recommend to try the split execution mode plus the dynamic 

behaviour loading mechanism supported by the 

jade.core.behaviours.LoaderBehaviour  class first. Only if this does not 

fit your needs, then try the stand-alone execution mode.  
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2.2 Executing JADE-LEAP on handheld devices 

2.2.1 PDAs and smart-phones running J2ME CDC/PersonalJava 

When working on PDAs and smart-phones running J2ME CDC or PersonalJava, the 

pjava version of JADE-LEAP must be used. 

 

Split execution 

A pjava split container is started by typing (assuming JADE-LEAP pjava classes are in 

the classpath): 

 
java jade.MicroBoot [options]  

 

Main options are: 

- host <host - name/address> Indicates the host where the mediator container is 

running and the BackEnd will  be created (Default = localhost). 

- port <port - number> Indicates the port where the mediator container is listening for 

commands (Default = 1099). 

- agents < agents specification > Activates the specified agents (see the JADE 

Administratorôs guide to the format of agent specifications). 

- exitwhenempty <true|false>  When this option is set to true  the container 

automatically exits as soon as there are no more agents living on it.  

- conf <filename>  Read the configuration properties from the specified file 

 

It should be highlighted that, in the split execution mode, the ïhost  and ïport  options 

specify the host and port of the Mediator container that may not be the Main Container. 

 

Stand-alone execution 

A pjava stand-alone container is started, exactly as for a norma l JADE container, by 

typing (assuming JADE-LEAP pjava classes are in the classpath): 
java jade.Boot [options] [agents specification]  

where the same options and agents specification valid for JADE apply (see the JADE 

Administratorôs Guide) except for the ïgui  option, since the JADE tools (including the 

RMA) require JAVA 5 or later to run, and the ïbackupmain , - smhost  and ïsmport  

options since the MainReplicationService is not supported in PersonalJava/CDC . 

In addition, in order to maintain backward compatibility with previous versions of JADE-

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

is still valid and is equivalent to  
java jade.Boot ïconf <properties file name>  

 

2.2.2 Cell phones running MIDP 

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: 
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jade. MicroBoot . Load this MIDlet to start a split container. 

jade.util.leap.Config . Load this MIDlet to manually edit configuration properties 

jade.util.leap.OutputViewer . Load this MIDlet to view the output printed out 

during the previous JADE-LEAP execution session. 

 

As mentioned, when working with JADE-LEAP for midp only the split container 

execution mode is available. The host , port , agents , exitwhenempty  and conf  

configuration options can be set in two ways: 

- As properties set in the JAD or MANIFEST of the MIDlet suite. 

- By means of the jade.util.leap.Config MIDlet. 

 

2.2.2.1 Setting configuration options as properties in the JAD or 

MANIFEST  

In order to make JADE-LEAP midp read configuration properties from the JAD or 

MANIFEST set the LEAP- conf  key
1
 in the JAD or MANIFEST to ñjadò (default) and 

specify configuration options as 
LEAP- <key>: <value>  

 

As an example the following lines in the JAD or MANIFEST would start (when 

JADEsplit  is selected) a FrontEnd that tries to create its BackEnd on host host1  and 

launches agents Peter  of class MyClass1  and John  of class MyClass2 . 
MIDlet - 1:  JADEsplit,  , jade.MicroBoot  

é 

LEAP- conf: jad  

LEAP- host: host1  

LEAP- agents: Peter:MyClass1;John:MyClass2  

é 

This way of setting configuration options is quite simple, but must be done before 

uploading a JADE-LEAP-based MIDlet on the cell phone and cannot be changed unless 

the MIDlet is uploaded again.  

 

2.2.2.2 Setting configuration options using the Config MIDlet 

In order to make JADE-LEAP read the configuration properties previously set through 

the Config MIDlet set the LEAP- conf  key in the JAD or MANIFEST to ñconfò. Follow 

the process depicted in Figure 3 to specify configuration properties through the Config 

MIDlet. 

 

                                                 
1
 N.B.: Since JADE 3.4 (26/5/05) we changed the key name from MIDlet - LEAP- conf to LEAP-

conf. Infact, Markus Becker reported that in JSR 118 it is not allowed to use attributes starting with 

MIDlet- even if not all devices enforce this rule. 
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Load the JADE MIDlet suite 

and select the Config MIDlet. 
Press the Set  button to 

activate the Set property  

form and set a new property 

specifying its key and value. 

Press the Exit  button to leave 

the Config MIDlet and save 

the configuration. 

 

Figure 3. Setting properties through the Config MIDlet 

 

This way of setting configuration options is clearly more complex, but is also more 

flexible as configuration options can be changed without the need of uploading a JADE-

LEAP-based MIDlet again. 

In order to reset a configuration property, set its value to an empty string (ñò). 

 

2.2.2.3 The OutputViewer 

Since a MIDP device in general does not allow you to view logging printouts produced 

by calls to System.out.println , in case of problems during JADE-LEAP 

execution, it is possible to review JADE-LEAP logging printouts by launching the 

jade.util.leap.OutputViewer MIDlet. 

See 6.3 and the documentation of the jade.util.Logger  class to know how to use this 

facility from your code too.  

 

2.2.3 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 a MIDP 

phone and shows the configuration properties to execute each container. Note that in the 

depicted scenario the role of the Mediator container is not played by the Main Container, 

but by a peripheral container. 
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Figure 4. An example 

 

2.3 Executing JADE-LEAP in Microsoft .NET environment 

When working in a Microsoft .NET environment, the dotnet version of JADE-LEAP 

must be used. The only difference between using the dotnet version of JADE-LEAP and 

the standard JADE platform is that, being the former an executable, it must be launched 

typing 
JADEBoot.exe [options] [agents specification]  

 

 

3 Creating a JADE-LEAP based MIDlet 
Unlike normal applications running on PC and servers that can load classes from several 

libraries (jar files), a MIDP application must be packaged into a single jar file. This 

means that, when packaging a JADE-LEAP based MIDP application, Jade classes and 


































