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1 INTRODUCTION 

1.1 Purpose 

This document is the user’s guide for the local PDA Micro Web Server. The way this 
component is made up, the kind of applications that can be developed using it and how it can 
be set up are explained in the following chapters.  

1.2 Readership 

This document targets those application developers interested in take advantage of the local 
PDA Micro Web Server, and also for those in charge of the component setup. 

1.3 Related Documentation 

· MyMobileWeb: Thin Client Programmer’s Manual. 

· MyMobileWeb: Applications Development Quick Reference Guide. 

· MyMobileWeb: Device Manager User’s Manual. 

· MyMobileWeb: Rendering Definition Language Reference Guide 

· MyMobileWeb: Rendering Deployment Tools User’s Manual. 
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2 GENERAL OVERVIEW 

2.1 Introduction 

In the mobile scenario there is a need to design applications that are not dependent on a 
permanent connection (online) with central systems that contain the business logic and data 
for their proper operation; this need emerges due to different reasons: 

· The availability of mobile networks, which is much lower than fixed networks. The dream of 
having a mobile connection at all times and any place is still a long way in the future. 

· The existence of potential areas without coverage. 

· The limited broadband and latency of mobile networks, which makes connections to servers 
expensive in terms of time. 

· The need to optimize communications in order to save traffic. 

· The existence of areas where wireless communications are forbidden (fuel stations, 
surroundings of official buildings...). 

The aforementioned reasons imply the need to have mobile applications that can operate in 
off-line or synchronized mode, i.e.: applications that can guarantee their operation on the 
mobile terminal, regardless if they loose their connection to the central system at any time. 

2.2 Types of applications 

Off-line applications are based on the store and forward paradigm, i.e.: the result of 
operations performed by the user are stored in the mobile terminals and sent later to the 
central server. 

The off-line and synchronized applications include the following types, sorted from greater 
to less in terms of the off-line work method: 

a) Pure off-line applications. This kind of application does not require any 
connections to the server in order to provide their functionality. The only 
connections to the server are made to pass modified information from the mobile 
terminal to the central server and to download new data. This process is called 
synchronization. In these applications, synchronization usually takes place at the 
start and end of the day using special stations connected to a fixed network. These 
applications can work with mobile terminals that do not include wireless 
connectivity. 

b) Off-line applications with sporadic synchronization. These are applications that, 
although work off-line, request a synchronization with the central server under 
certain events. The events that trigger a synchronization shall be those that involve 
Application Operations whose execution or result must be made immediately 
available to the central server. There could also be the case of applications that 
synchronize periodically or at specific periods in time with the central server. Given 
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that the synchronization may be triggered sporadically and in the field, this kind of 
applications requires a terminal with wireless connectivity. 

c) Mixed off-line / on-line applications. These are applications that resolve certain 
business operations in off-line mode, while other business operations are resolved 
on-line, i.e.: with a direct connection using the mobile network to the central server. 
The business operations to be resolved on-line are those that require immediate 
response from the central server. 

A clear example is an application for basic telephony service installers. Once the 
installation of the service has been completed, the operator must request a line test 
from the central system in order to verify the proper operation and/or error 
diagnostics. The operator activity management application can operate in off-line 
mode, but the test request must be performed on-line, as it cannot be resolved in 
local and has no sense to be sent in deferred mode, as it requires a result in the 
shortest possible time. 

d) Intelligent off-line / on-line applications. These are applications that normally 
operate in on-line mode. However, they are prepared to switch into off-line mode in 
the event of loss of coverage or any network problems. When the network 
connectivity is recovered, the application is capable of synchronizing information 
with the central server transparently for the user. 

e) On-line applications minimizing server interactions. These applications, 
although are on-line, are designed to minimize the number of interactions with the 
central server. They are a specific case of c) where the business operations are on-
line involving data synchronization and a persistent warehouse that minimizes the 
number of connections to the central server. 

Strictly speaking, this kind of applications cannot be considered off-line. However, 
we mention it in this section to highlight the fact it is possible to design on-line 
applications that minimize the number of server connections, improving the user 
experience and saving traffic costs. In addition, it is possible to combine the 
strategies defined by cases c), d) and e) in order to obtain an intelligent off-line / on-
line application that furthermore minimizes the number of interactions with the 
server. 

The component described in this document allows developing all kinds of applications 
described above. 

2.3 Synchronization 

Off-line applications work in stand-alone mode in the mobile devices, performing local 
operations on the device and accessing data stored on the device itself. They must 
synchronize periodically. 

Synchronization is the process of transmitting changes made in the device to the central 
system (upload) and vice versa, i.e.: the process of transmitting new user data to each 
terminal (download). The changes transmitted are those that occurred since the last 
synchronization, guaranteeing the resolution of conflicts if any, based on guidelines defined 
by the application designer (conflict resolution policies). 
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2.3.1 Synchronization strategies 

There are two synchronization strategies in the development of off-line mobility applications: 

· Data focused synchronization. Data synchronization involves synchronizing the data 
layer from the mobile application to the central application and vice versa. It is a 
reasonably efficient synchronization method as it can be combined with data 
compression techniques. The problem can arise in the event of an additional logic 
associated to the synchronization process. In this case, data synchronization is not 
sufficient. 

· Application focused synchronization. In many cases, synchronization involves logic 
that requires more sophisticated mechanisms than provided by data synchronization. 
Application focused synchronization consists in a deferred request for executing a 
business transaction, resolved initially at the mobile terminal. 

Generally, the best results are achieved when it is possible to combine both techniques. Data 
synchronization is used to synchronize the basic data, while application synchronization is 
used to synchronize transactions that involve business logic implying access, modification 
and creation of multiple data items in the central server. 

The difference between both types of synchronization shall be described through examples. 

· Example 1: An off-line mobile application for recording electricity or gas meter readings. The 
operator records the reading of a customer's meter in the mobile terminal, which is saved on 
the device. Later, that reading is synchronized with the central application. In this case, data 
synchronization is sufficient to achieve the required functionality. 

· Example 2: An operator has an application to manage inventories. The application allows the 
operator to deduct materials from the inventory as they are used in facilities. This initially 
could require a data synchronization approach. Each time the operator uses a given material, it 
would deduct it from the inventory and save the new amount on the mobile terminal. Later 
such modified amount would be transmitted to the central application. 

However, the inventory could be modified from the central server, increasing the 
amount available of a given product before synchronization. This would cause a 
conflict on synchronization because the data item would have been modified on 
both the central application and the mobile terminal. In this case, the best option 
would be application focused synchronization, i.e.: the device stores one or more 
transactions deducting quantities from the inventory. Later, these transactions 
would be reproduced in the central application. By replaying the transactions, they 
would have performed the pertinent deductions from inventory, and not create any 
conflicts. In addition, after the synchronization of business transactions, a 
synchronization of data from the server to the mobile terminal should take place in 
order to update the inventories on the device. 

The previous example shows that off-line applications must combine both types of 
synchronizations. 

2.4 Technology alternatives 

There exist two alternatives in the development of an off-line client application: 
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o Develop a heavy client (smartclient). This is the most generic option and can be 
used with different types of terminals. It presents the inconvenience of a greater cost 
of development and greater difficulty for updating the software. The technologies 
that support smartclient development are J2ME, .NET Compact Framework and 
Symbian. 

o A lightweight client that runs on a Micro Web Server executed on the mobile 
terminal itself. This option involves developing the off-line application as a Web 
application, i.e.: with servlets on the server side and presentation via HTML pages. 
The Web application is executed on the device itself. Later a synchronization 
program can synchronize the data and transactions performed previously by the 
user. 

The second approximation offers the advantage that it simplifies both the development and 
distribution of updates, reusing the skills of conventional Web developers. 

2.5 MyMobileWeb MicroWebServer 

The MyMobileWeb product includes a local Micro Web Server for PDAs that supports the 
execution of local Web applications based on light clients. It is a 100% Java developed micro 
Web server that supports its execution in a restricted environment such as J2ME Personal 
Profile.  

The component is used for both static content (HTML pages, images, etc.) and Java servlets, 
which can generate dynamic content. The server complies with the Java Servlet standard and 
requires only 60 Kb.  

In addition, it includes a library that can store forms in XML format (application focused 
synchronization). These forms can then be sent in deferred mode to the central server using a 
synchronization tool.  

Figure 2-1: Off-line application architecture 
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2.6 Applications architecture 

The figure above is an architecture diagram of off-line applications developed using the 
component. The PDA executes a micro Web server, which listens to HTTP requests. The 
Web browser is also started on the PDA, which sends HTTP requests to the ‘localhost’ 
address and the port on which the microwebserver is listening.  

Therefore, the user interface is a conventional browser on the PDA with HTML, CSS and 
Javascript pages. The only difference with regards to an on-line application is that the 
browser performs local HTTP connections as opposed to remote, which would require a data 
connection (GPRS, Wi-Fi, UMTS, …). 

Some of the requests will trigger the execution of Java code in the Java Servlets. The user 
performs transactions on the application through forms (POST), which are stored in XML 
format in order to be sent later to the central server. The forms are sent at a later stage using 
the synchronization tool (SyncTool).  

The synchronization tool sends the data from the forms to the central server via HTTP, 
playing back exactly the same POST (in deferred mode) that the user performed in local 
mode. This POST on the server side can be processed using a synchronization engine, or any 
software element capable of reproducing user transactions in deferred mode. 
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3 INSTALLATION AND CONFIGURATION 

3.1 Introduction 

This section details the mechanisms for installing and configuring the component in order to 
provide a fully operational off-line application on a PDA. 

3.2 Prior requirements 

The following items are required to execute a micro Web server: 

· PDA Pocket PC 2002 or above with at least 64 Mb of RAM 

· Virtual Java machine that complies with the ‘Personal Java’ specification or the J2ME-CDC 
configuration and the 'Foundation Profile' (for example, Smertec JBED or Creme) 

· The aforementioned JVM shall be installed on the PDA 

· Component distribution package (MyMobileWeb_PDAWebServer_xxx_tar.gz) 

3.3 Installation 

The installation process is completely manual.  

The component is distributed in a .tar.gz file, which shall be uncompressed on a desktop PC. 
Next the component installation directory \PDAWebServer shall be created on the PDA and 
the software copied to it. It is advisable to install the component on a physical media such as 
flash memory, in order to avoid loosing data. The directories that appear after uncompressing 
the component are: 

· conf. Includes configuration files of the local micro Web server. 

· webapps. Local Web applications shall be placed in this directory (one application per 
directory). The distribution includes an example application. Each application shall include at 
least the ‘WEB-INF’ directory with the XML descriptor file of the application (web.xml). 

· lib. Contains the necessary libraries for executing the server 

· log. Contains the logs of the local web server 

· offline. Is the directory that will store the XML forms filled in by the user. These XML files 
shall remain there until the next synchronization. 

· install. This directory includes direct links that can be copied to the PDA Start Menu. 

Once the software has been uncompressed the folder install/TIDOfflineTools shall be 
copied to \windows\Menú Inicio\Programas. This will create a new folder 
‘TIDOffLineTools’ under the ‘Programs’ folder on the PDA. This folder includes two 
icons that provide direct access to the two executables provided by the component: 
‘MicroWebServer’ and ‘SyncTool’. The ‘MicroWebServer’ executable starts the 
microwebserver on the PDA, and the ‘SyncTool' starts the synchronization tool. 
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3.4 Configuration 

3.4.1 Local server configuration 

The configuration of the local server for PDA is performed editing the file config/server.xml. 
The figure below shows an example of the file. This file configures the port used by the local 
server (in this case 8081), the root directory where the web applications are stored 
(webapps), the directory to store synchronization files (offline) and the log directory (log).  

The <web-app> section is used to define the off-line resources. These resources are 
identified by their name, the real URI to be used when synchronizing, the username and 
password to use (optional) and a temporary success page to redirect when the form is 
processed and stored locally. In the example, it declares an off-line resource (form) called 
‘CambioDePar’. In this case, when the form is called and the data is stored in XML format 
on the device, the page that will be displayed automatically shall be ‘CambioOK.html'. 

Figure 3-1: Micro Web Server’s configuration file: server.xml 

<?xml version="1.0" encoding="ISO-8859-1"?> 

<server>  

<port>8081</port> 

<docbase>webapps</docbase> 

<offline-dir>offline</offline-dir> 

<log-dir>log</log-dir> 

<web-app> 

<offline-resource> 

<resource-name>CambioDePar</resource-name> 

<resource-uri>http://escanda:9966/GDialogo</resourc e-uri> 

<success-page>/CambioOK.html</success-page> 

</offline-resource> 

</web-app> 

</server> 

3.4.2 Configuration of the synchronization tool 

The synchronization tool is stored using an XML file (conf/sync.xml). The figure shows the 
format of this file. As can be seen, it is necessary to configure the directory for the XML files 
with the forms to be synchronized (one directory for each offline resources) (tag <offline-
dir >). It is also necessary to configure the directory where the tool shall record the events 
(tag <log-dir>).  

The declaration of off-line resources is optional, as the synchronization tool allows entering 
the URL for synchronization, user, password, etc. 
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Figure 3-2: Synchronization tool’s configuration fi le: sync.xml 

<?xml version="1.0" encoding="ISO-8859-1"?> 

<sync> 

<offline-dir>offline</offline-dir> 

<log-dir>log</log-dir> 

<offline-resource> 

<resource-name>Form2</resource-name> 

<resource-uri>http://muesli:2525/servlet/Encuesta</ resource-uri> 

</offline-resource> 

<offline-resource> 

<resource-name>CambioDePar</resource-name> 

<resource-uri>http://escanda:9966/GDialogo</resourc e-uri> 

<success-page>/CambioOK.html</success-page> 

</offline-resource> 

</sync> 

3.5 Application descriptor 

Each application shall have an XML descriptor (WEB-INF/web.xml file) in the format 
specified by the Java Servlet standard. It is not described in this document as it is a standard 
format.  

The WEB-INF directory includes the subfolders ‘classes’ and ‘lib’ used to store the servlets 
and external libraries to be used. 
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4 DETAILED DESCRIPTION 

4.1 Introduction 

This chapter shows an exhaustive description of the local Micro Web Server Component. 

4.2 Execution of the microwebserver 

The main class of the microwebserver is es.tid.webserver.Startup. In order for the 
microserver to operate correctly it is necessary to set the ‘user.dir’ system parameter (JVM 
parameter –D) to the root directory of the component (usually \PDAWebServer). In addition 
it is necessary to guarantee the files PDAwebServer.jar, servlet.jar and kxml-min.zip  are 
in the CLASSPATH. 

The installation provides a direct access (in the TIDOfflineTools directory) to execute the 
microwebserver (see Figure 4-1: Shortcuts) using the Jeode virtual machine (now known as 
JBed). If you wish to use the microserver using a different virtual machine, it shall be 
necessary to create direct accesses for it (with the configuration required by each virtual 
machine). The direct access is called ‘MicroWebServerStartup’ and assumes the installation 
directory of the component as \PDAWebServer. 

Figure 4-1: Shortcuts 

 

In the case of the Jeode JVM, the following screen is displayed when the server starts 
correctly 
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Figure 4-2: Proper execution of the microwebserver using Jeode 

 

4.3 Execution of the SyncTool 

The main class off the synchronization tool is es.tid.webserver.sync.SynchronizerStartup. 
In order for the synchronization tool to operate correctly it is necessary to set the ‘user.dir’ 
system parameter (JVM parameter –D) to the root directory of the component (usually 
\PDAWebServer). In addition it is necessary to guarantee the files PDAwebServer.jar, 
servlet.jar and kxml-min.zip  are in the CLASSPATH. 

The installation provides a direct access (in the TIDOfflineTools directory) to execute the 
synchronization tool using the Jeode virtual machine (now known as JBed). If you wish to 
use the tool using a different virtual machine, it shall be necessary to create direct accesses 
for it with the configuration required by each virtual machine. The direct access is called 
‘SyncTool’ and assumes the installation directory of the component as \PDAWebServer. 

Figure 4-3: The synchronization tool shows the aspect of the synchronization tool. As can 
be seen, it is possible to specify the URL, username and password to synchronize with. The 
‘Operación’ combo box shows all the types of forms to synchronize and the list below 
displays the various forms that have been saved. The forms are sent on pressing the 
‘Sincronizar' button. It is possible to configure a proxy to use for the synchronization process 
through the ‘Opciones’ button. 
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Figure 4-3: The synchronization tool 

 

4.4 Format of XML files containing the forms to be synchronized 

The ‘offline’ directory includes as many subfolders as types of forms stored on the PDA. 
Each one of these folders includes as many files as times the form has been filled in and not 
synchronized. The files have the same name as form plus a suffix with the timestamp 
indicating the time when the form was filled in.  

The figure shows an example of the XML file containing data from a form to be 
synchronized. As can be seen, it stores the method to be used during transmission, the values 
of the parameters and the target URI (which can be specified through the synchronization 
tool when sending the form). 

Figure 4-4: XML file with the data to be synchroniz ed 

<?xml version="1.0" encoding="ISO-8859-1"?> 

<form> 

<method>POST</method> 

<params> 

<param-name>entorno</param-name> 

<param-value>89</param-value> 

<param-name>caja</param-name> 

<param-value>777777</param-value> 

<param-name>tlf</param-name> 

<param-value>979771909</param-value> 

<target-uri>http://escanda:9966/GDialogo</target-ur i> 

</form> 
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5 USAGE EXAMPLE 

5.1 Introduction 

This chapter describes how to use the component. The installation includes an example 
application to show how the product is used. It is a small application that supports changing 
the data of a fixed telephone wire. 

5.2 Structure of the example application 

The application is placed in the ‘webapps’ directory under the local server installation. 
Figure 5-1: Structure of the example application shows the files and directories involved. 
You can see the standard Java Servlet WEB-INF folder is provided. 

This application does not include an execution servlet for the local server, but a series of 
static HTML and Javascript pages.  

There is a single form that is stored on the PDA. This form is defined in the 
‘CambiarPar.html' page. The POST on the form includes the URI ‘/servlet/CambiarPar’. This 
resource is declared off-line for the server, which means it will be stored locally each time 
the POST is performed and the data can be synchronized later using the SyncTool. 

Figure 5-1: Structure of the example application 

 

5.3 Configuration of the example application 

The following figure shows an example of the configuration file needed (config\server.xml) 
to declare the ‘CambiarPar’ resource as an offline one.  

Figure 5-2: Server configuration file (server.xml) of the example application 

<?xml version="1.0" encoding="ISO-8859-1"?> 

<server>  

<port>8081</port> 



USAGE EXAMPLE 

5-2 Code: 

Edition 

<docbase>webapps</docbase> 

<offline-dir>offline</offline-dir> 

<log-dir>log</log-dir> 

<web-app> 

<offline-resource> 

<resource-name>CambioDePar</resource-name> 

<resource-uri>http://escanda:9966/GDialogo</resourc e-uri> 

<success-page>/CambioOK.html</success-page> 

</offline-resource> 

</web-app> 

</server> 

5.4 Execution of the example application 

In order to execute the example application it is necessary to first start the local server using 
the corresponding direct shortcuts (see Figure 4-1: Shortcuts). Once started, open the 
browser on the PDA and point it to http://localhost:8081. The following screens will appear. 

Figure 5-3: Main Menu 
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Figure 5-4: Change of the Fixed Telephone Wire 

 

 

5.5 XML files with stored forms 

Once a telephone wire has been changed, the XML files with the content of the forms are 
stored in the 'offline' directory of the local server installation. The figure shows that a folder 
called 'CambioDePar' has been created and several XML files have been created with the 
data from the various forms. Each XML file has a suffix that indicates the timestamp at 
which the form was filled in and saved in XML format. 
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Figure 5-5: Locally stored forms 

 

 

5.6 Forms Synchronization 

The synchronization between forms must be carried out using the synchronization tool. This 
tool can be started using the proper shortcut (see Figure 4-1: Shortcuts). 
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GLOSSARY OF TERMS AND ACRONYMS 
.NET Compact Framework 

The Microsoft .NET Compact Framework is a key part of realizing Microsoft's goal to 
provide customers with great experiences—any time, any place, and on any device. 
The .NET Compact Framework's managed code and XML Web services enable the 
development of secure, downloadable applications on devices such as personal digital 
assistants (PDAs), mobile phones, and set-top boxes.     

CLASSPATH 

Environment variable used by the Java virtual machine to find out where to locate its 
classes 

CSS 

Cascading Style Sheets. Formal language used to define the rendering of a structured 
document 

crEme 

A Java Virtual Machine developed by NSIcom, compatible with the Java Personal 
standard. 

GPRS 

The General Packet radio Service is a mobile data service available to users of GSM 
mobile phones. It is often described as "2.5G", that is, a technology between the 
second (2G) and third (3G) generations of mobile telephony. 

HTML 

Hypertext Markup Language designed to structure and render texts as hypertext which 
is the standard Web page format 

JAVA 

Object-oriented programming language 

JavaScript 

Web page-oriented interpreted programming language with a similar syntax to Java 

JavaServlet 

Java object that runs within the context of an applications server and implements the 
����������	�
�����	�
  interface or inherits any of the best classes for a specific 
protocol 

JBED 

A Java Virtual Machine that implements the CLDC/MIDP solution for Esmertec 
mobile devices. 

JEODE 

A Java Virtual Machine for Java Personal solutions and CDC for mobile and embed 
devices. 
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JVM 

The Java Virtual Machine is a virtual machine that executes Java Bytecode. This code 
is most often generated by Java language compilers. JVM is a crucial component of 
the Java platform. 

J2ME 

Java 2 Micro Edition. is a collection of Java APIs for the development of software for 
resource constrained devices such as PDAs, cell phones and other consumer 
appliances. It has been designed and released by Sun MicroSystems. 

J2ME-CDC 

J2ME Connected Device Configuration.is a framework for building J2ME 
applications on embedded devices ranging from pagers up to set-top boxes. 

LOG 

It refers to the record of application operations. 

PDA 

Personal Digital Assistant is a handheld computer originally designed as a personal 
organizer 

Symbian 

Symbian OS is an operating system designed for mobile devices, with associated 
libraries, user interface frameworks and reference implementations of common tools, 
produced by Symbian Ltd. 

UMTS 

The Universal Mobile Telecommunications System is one of the third-generation (3G) 
mobile phone technologies. It uses W-CDMA as the underlying standard, is 
standardized by the 3GPP, and represents the European/Japanese answer to the ITU 
IMT-2000 requirements for 3G Cellular radio systems. 

URI 

The Uniform Resource Identifier is an Internet protocol element consisting of a short 
string of characters that conform to a certain syntax. The string comprises a name or 
address that can be used to refer to a resource. It is a fundamental component of the 
World Wide Web. 

XML 

Extensible Markup Language, developed by W3C 

WI-FI 

Wireless Fidelity is a brand originally licensed by the Wi-Fi Alliance to describe the 
underlying technology of wireless local area networks (WLAN) based on the IEEE 
802.11 specifications. 

 


