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Abstract

This documents describes the API of JVoiceXML from the user’s
point of view. It provides information about the coding of clients for
the JVoiceXML voice browser.

1 Introduction

JVoiceXML is a free VoiceXML [8] implementation written in the JAVA
programming language with an open architecture for custom extensions. It
offers a library for easy VoiceXML document creation and a VoiceXML in-
terpreter to process VoiceXML documents.Demo implementation platforms
are supporting JAVA standard APIs such as JSAPI [6] and JTAPI [6].

JVoiceXML is hosted at SourceForge [4] as an open source project. You
find everything that is related to this project under http://sourceforge.
net/projects/jvoicexml/. The work on the browser is still in progress
and not all tags are supported, yet. You are invited to help us finishing the
work to make this project a success.

This document provides information about the installation and config-
uration of the JVoiceXML voice browser and how to write VoiceXML ap-
plications for this browser. It is assumed that readers are familiar with the
concepts of VoiceXML and Java programming.

This document refers to UNIX and Windows systems. JVoiceXML will
work with any other operating systems that support Java 6, too.

Nobody is perfect, so you may find some errors or small things to correct.
Please let me know if you think you found something that should be written
differently or should be added.

2 Copyright

JVoiceXML uses the GNU library general public license [2]. This is men-
tioned in all our source files as a unique header. You can find a copy in the
file COPYING in the ${JVOICEXML_HOME} directory. This means that
you are allowed to use JVoiceXML library in your commercial programs. If
you make some nice enhancements it would be great, if you could send us
your modifications so that we can make it available to the public.

JVoiceXML is free software; you can redistribute it and/or modify it
under the terms of the GNU Library General Public License as published
by the Free Software Foundation; either version 2 of the License, or (at your
option) any later version.

JVoiceXML is distributed in the hope that it will be useful, but WITH-
OUT ANY WARRANTY; without even the implied warranty of MER-
CHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. See the
GNU Library General Public License for more details.



3 ARCHITECTURAL OVERVIEW 5

cmp Component Model

8]

axcomponents Components::Serviet
Components JVoice Xml

Y

FPBX. iz a typical client
and can be substituted
kv any other client, &.g.
aJava application.

WoiceX ML
Document

Figure 1: Basic architecture of JVoiceXML

You should have received a copy of the GNU Library General Public
License along with this library; if not, write to the Free Foundation, Inc.,
59 Temple Place, Suite 330, Boston, MA 02111-1307 USA

3 Architectural Overview

Before going into detail the general architecture and concepts are presented.
The basic architecture is shown in figure 1.

The VoiceXML documents are stored in a web server or a servlet con-
tainer and are accessed, e.g., via the HT'TP protocol. JVoiceXML runs as a
standalone server and retrieves the documents from the servlet container.

Clients use the Java Naming and Directory Interface (JNDI) [3] to ac-
cess JVoiceXML. They can also initiate calls for an application using this
technology. Currently there is no telephony support, but users can call ap-
plications from their own Java programs. The way this is done is described
in the following sections.

Conceptually JNDI allows to connect to a centralized running JVoice-
XML server. However this does not make much sense for the current demo
implementation, since the speaker and the microphone of the JVoiceXML
server is used for speech output and input.

4 Required Software

JVoiceXML is written in JAVA and you will at least need a JAVA compiler,
an editor or preferably a JAVA IDE, see section 4.1, and ANT, see sec-
tion 4.3, to run the browser and build the binaries for the clients. Tomcat [1]
from the Apache Software Foundation can be used as a servlet container.
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4.1 IDE

You can use the IDE of your choice to edit the sources and compile the de-
mos. You can even use a simple text editor to perform this job. Nevertheless
there are some restriction that you cannot work around.

Your IDE must support at least J2SE 1.6. The demos use ANT 1.7 for
compilation. ANT is not required but used as a means of IDE independent
project setup.

4.2 JAVA

Parts of the code of JVoiceXML are using features from the JAVA 5 API, so
that you will need at least J2SE 1.6 to compile the code. You can download
it for free from http://java.sun.com.

4.3 ANT

The demos are being built by an ANT build file to keep it IDE independent.
It is recommended that you use at least ANT 1.7.0. If you don’t have ANT
installed, you can download the current release from http://ant.apache.
org.

Nearly all IDEs feature an ANT integration. This allows to use the
scripts with your favorite IDE.

4.4 Tomecat

VoiceXML is designed to access documents via the HI'TP protocol among
others. This guide uses Tomcat 5.5 [1] for this purpose. Tomcat can be
obtained from http://tomcat.apache.org. You can also use the servlet
container of your choice.

5 Installation

You can download the compiled voice browser as jvxml1-VERSION.zip from
http://jvoicexml.sourceforge.net/downloads.htm. VERSION has to be
replaced by the used version number, e.g. 0.7.0.GA. Unpack the zipped
distribution file and open a command prompt in that directory. Call the
installer

java —jar jvxml—install -VERSION. jar
For windows double-clicking the jar should do the trick.

This will install the browser into a directory of your choice. In the rest
of this document this directory will be referred as JVOICEXML_HOME.
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JVoiceXML is shipped with different implementation platforms. Install
only those platforms that you intend to use. The configuration issues of
each platform is described in the following sections.

It is also possible to install everything and drop those configuration files
from the $JVOICEXML_HOME/config folder that you do not need. You can
simply create a subfolder unused in that directory and move the unused
configuration files to this folder. The configuration files follow the naming
convention <platform>—implementation.xml. The following section gives a
first insight into the overall configuration concept.

5.1 Implementation Platform Configuration

With the release of JVoiceXML 0.7.0.GA a new configuration concept was
introduced which allows for a more flexible and modular configuration. Each
implementation platform can add custom libraries without the need to adapt
the startup script. The following code snippet shows the configuration of
the text based implementation platform.

<?xml version="1.0" encoding="UTF-8" 7>
<implementation
xmlns:beans="http: //www. springframework . org /schema/beans”
xmlns:xsi="http://www.w3.org /2001 /XMLSchema—instance”
xsi:noNamespaceSchemalocation=
7jvxml—implementation —0—7.xsd”>
<classpath>lib /jvxml—text.jar</classpath>
<classpath>lib /jvxml—client —text.jar</classpath>
<beans:bean class=
“org.jvoicexml.implementation . text. TextPlatformFactory”>
<beans:property name="instances” value="1" />
</beans:bean>
</implementation>

The configuration introduces two new Java archives to the classloader:
ib /jvxml—text.jar and ib/jvxml—client—text.jar.

5.1.1 Classloader repositories

The Java archives that are introduced by the configuration are loaded in
isolated classloader repositories. Java regards two classes to be different if
they are loaded from different classloaders these libraries must share the
same classloader. On the one hand this is an advantage since it offers the
opportunity to have different versions of the same library active in differ-
ent classloader repositories, on the other hand this can be a drawback since
we want to share the libraries among different configuration settings, e.g.
a callmanager configuration and an implementation platform configuration.
Sharing the same classloader repository can be achieved by adding the fol-
lowing line to the configuration file
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<repository>name</repository>

name should be replaced a proper name for the repository, e.g. text for
the text based implementation platform.
A closer look at certain configuration issues is given in section 13.

5.2 JSAPI 1.0 implementation platform

The JSAPI 1.0 implementation platform targets JSAPI 1.0 compliant speech
recognizers and synthesizers. As a first start JVoiceXML is shipped with
Sphinx 4 and FreeTTS.

It is also possible to use other speech recognizers and synthesizers. An
example how to enable Talking Java for JVoiceXML is described in sec-
tion 13.2.

5.3 JSAPI 2.0 implementation platform

The JSAPI 2.0 implementation platform targets JSAPI 2.0 compliant speech
recognizers and synthesizers. As a first start JVoiceXML is shipped with a
first approach to use Sphinx 4 and FreeTTS with this new API.
This is an implementation of a draft specification developed under the
Java Community Process (JCP) and is made available for testing and eval-
uation purposes only. The code is not compatible with any specification of
the JCP.
Note that you still need to download jsapi2.jar from http://www.conversations.
com and copy it to the $JVOICEXML_HOME/lib folder. Otherwise you will
get an exception when you start the voice browser.

5.4 JTAPI implementation platform

The JTAPI implementation platform can be used in addition to any other
implementation platform to enable telephony support. Currently there are
some basic tests with the JSAPI 2.0 implementation platform, but this one
needs some more programming.

5.5 MRCPv2 implementation platform

The MRCPv2 implementation platform targets MRCPv2 compliant speech
recognizers and synthesizers. This platform is currently not working. It
also hinders JVoiceXML from a proper startup. If you are not interested
in debugging of this implementation platform it is recommended to remove
this configuration file from the config folder.
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5.6 Text implementation platform

The text implementation platform can be used to have a string based access
to the voice browser.

6 Starting the Voice Browser

After the installation, the browser is ready to use. The bin folder contains
the files to start the browser. The relevant files depend on your operating
system and are described in the following sections.

Make sure that you have your configuration right as described in sec-
tion 5.1 and that you downloaded and installed the missing jars.

6.1 Linux

The shell script startup.sh located in the bin folder of your JVoiceXML
installation can be used to start the browser.
It is written to work independent to the current folder. Simply call

sh JVOICEXMLHOME/ bin /startup .sh

After the start lots of debug information will be displayed. It may take
a while until the TTS engine and the recognizer are launched. The voice
browser can be used, if you see the message

VoiceXML interpreter <version> (Build <number>) started.

6.2 Windows

The windows executable JVoiceXML.exe located in the bin folder of your
JVoiceXML installation can be used to start the browser.

The executable is simply a wrapped Java call and should also work with
a double-click in the windows explorer.

From The command line prompt, call

JVOICEXML HOME\ bin \ JVoiceXML . exe
If you start the browser from the windows explorer, a command prompt
will open. After the start lots of debug information will be displayed. It

may take a while until the TTS engine and the recognizer are launched. The
voice browser can be used, if you see the message

VoiceXML interpreter <version> (Build <number>) started.
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7 Shutdown of the Voice Browser

The bin folder also contains the files to stop the browser. The relevant files
depend on your operating system and are described in the following sections.

Please avoid to stop the browser using CTRL—C or by closing the window.
If you have JNDI configured JVoiceXML starts the rmiregistry. The registry
may not shutdown properly if you closed the voice browser this way and
may keep the configured port active. This will result in some error messages
if you restart JVoiceXML.

7.1 Linux

The shell script stutdown.sh located in the bin folder of your JVoiceXML
installation can be used to stop the browser.
It is written to work independent to the current folder. Simply call

sh JVOICEXMLHOME/ bin /shutdown . sh

This will make an RMI call to the voice browser and asks it to shutdown.

7.2 Windows

The windows executable Shutdown.exe located in the bin folder of your
JVoiceXML installation can be used to stop the browser.

The executable is simply a wrapped Java call and should also work with
a double-click in the windows explorer.

From The command line prompt, call

JVOICEXML HOME\ bin \ Shutdown . exe

This will make an RMI call to the voice browser and asks it to shutdown.

8 Running the Demos

The browser comes with some demo programs. You’ll find them in the
directory JVOICEXML _HOME/demo. Use the IDE of your choice and explore
there contents. Some features of the browser can become more clear with
them.

The demo programs feature an ANT script which can be used for start-
ing. There may be some properties that need to be overwritten in the in-
stalled version. For this purpose there is a template ant. properties of relevant
properties in the folder JVOCEXML_HOME/demo/config—props. To override
these properties copy the file ant . properties to the folder JVOCEXML_HOME/demo/personal—props.
This way you are able to keep the original settings but also override custom
values.

In most cases it should be sufficient to change to each demo directory
and call
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ant run

The procedure described above will not work for the Hello WorldServlet-
Demo. In this case you have to add the location of servlet-api.jar to the
jvoicexml.properties by adjusting the property servlet.lib.dir.

Before you can run this demo, call

ant war

to create a war archive that must be deployed to you servlet container
before running the demo.

9 A first TTS example

This first example shows how VoiceXML documents are accessed from a
servlet container or a web server and how clients can start the application.
It is also possible to have the VoiceXML files in the file system. In this

case you have to use a URL using the file scheme, e.g. file: ///home/user/text.vxml.

For this guid we follow the W3C specification to retrieve the Voice XML doc-
uments via the HTTP protocol.

9.1 Creating the VoiceXML file

This first example is very simple. It just echos a ’hello world’. Create a file
hello.vxml with the following content:

<?xml version="1.0" encoding="UTF-8" 7>
<vxml xmlns="http://www.w3.0rg/2001/vxml” version="2.1">
<form>
<block>Hello World!</block>
</form>
</vxml>

Copy this file to a directory of your web server that can be accessed by a
browser. For Tomcat create a directory demol in the $CATALINA HOME/web—
apps directory and copy the VoiceXML file to this directory. In order
to make this an accessible web application, create the empty sub-folder
WEB-INF in demol.

Now, try to access the file in your browser. For Tomcat this is http:
//localhost:8080/demol/hello.vxml. If all went well the contents of this
file is displayed in the browser. In some cases the file might be offered
for download. This is the default behaviour of your browser if it can not
determine the type of the file. Download the file and open it in your favourite
editor to verify that this is your VoiceXML code.
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[\]

9.2 Writing the Client

A client is a program that remotely calls JVoiceXML and initiates calls.
Create a Java file Demol. java with the following content:

First, we need to connect to the JVoice XML voice browser. JVoiceXML
uses JNDI over RMI [5, 7] for this purpose. The following code snippet
shows how to obtain a remote reference to the main entry for all client
applications org. jvoicexml.JVoiceXml:

In line 9, a Context is created to access JNDI resources. The settings
how to do this are obtained from a file named jndi.properties which is in
the CLASSPATH. jndi.properties has the following contents:

The location of JVoiceXML is stored in the property java.naming.pro-
vider.url. If you want to access JVoiceXML on a different computer you
have to replace localhost with the IP address or name of that computer.

The classes that are required to access JVoiceXML, like org.jvoice-
xml.JVoiceXml, are part of the jvxml-client.jar, which can be found in
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the 1ib folder of you JVoiceXML installation. This jar contains all classes,
that you need to write client applications.

If you are using Java 5 you will have to add the Java API for XML
streaming. This became part of Java 6 as JSR 173. These are jsri173_-
1.0.jar and sjsxp.jar. You can find a copy of these libraries in the lib
folder of your JVoiceXML installation.

Next, we call the browser to process the application. This is done by
creating a org.jvoicexml.Session object.
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The argument on the createSession method must be null. It is re-
served for future use, once we have telephony support. The argument for
call must point to to URI of the root document of your application.

9.3 Starting the Client

The JNDI implementation of JVoiceXML is based on RMI, and the im-
plementation for the used interfaces are obtained by RMI dynamic code
download. This means that you have to provide the location of the library
with the implementation of the interfaces and a security policy file.

For the start this security policy file jvoicexml.policy allows every-
thing to the remote user:

grant {
permission java.security.AllPermission ;
b

A more restrictive policy can be

grant {
permission java.util.PropertyPermission
”jvoicexml.vxml.version”, "read”;
permission java.util.PropertyPermission
7jvoicexml.xml.encoding” , ”"read”;
permission java.net.SocketPermission
7127.0.0.1:1024—", ”connect ,resolve”;
permission java.io.FilePermission
7 ${JVOICEXML HOME} /1ib /=7 | 7read” ;
b

The location of the policy is provided by the following environment prop-
erty

—Djava.security . policy=jvoicexml. policy \

Once you start Demol it connects to JVoiceXML and starts processing
the application. If you are successful you should hear a synthesized voice
speaking Hello World. The application terminates when the processing fin-
ishes.

10 Creating VoiceXML using the Tag Library

JVoiceXML features a strong tag library to author VoiceXML documents. In
this section we will write a small servlet returning the Voice XML document
that was used in section 9 using this library.

10.1 Creating the Servlet

Our basic seleton for a servlet looks as follows:
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ot

Our code goes into the doGet() method of the servlet. The tag li-
brary is located in the package org. jvoicexml.xml. Hence you have to add
jvxml-xml.jar to the CLASSPATH.

Before using the classes you have to import the required classes by adding

Then, the Voice XML document can be created by adding

Each tag has a corresponding class in the tag library and has also con-
vinient methods to set and get the allowed attributes.
A child tag can be added using the scheme

o+
[e]
[07]
g -
R
& B
C&
—
D
2.2
=3
g%
=2
<2
o' 9
5 F
g 2,
SR
=z =
rq(‘b
= 8
%CD
T A
@ o
58
:
> &
g E
)
=y
==
gg
= ¢
% o
=R
2 B
gg('D
BD-
)—-S.
B8 5
,_hrf
g7



10 CREATING VOICEXML USING THE TAG LIBRARY 16

this purpose which is part of Java 6. If you are using Java 5, you will have
to add jsr173.1.0_api.jar and sjsxp. jar.

10.2 Creating the WAR Archive

Servlets are distributed as a war archive. The description for the servlet
container, e.g. Tomcat, is located in the web.xml file. This file has the
following content for our example:

11

16

21

The file is stored in the WAR archive hello.war. This archive has the
following structure

Copy the created war archive to the $CATALINA_HOME/webapps directory
and restart Tomcat.
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J

10.3 Adapting the Code for Demol

Demol from section 9 has to be adapted to point to the URL of our servlet.
Change the line

+
“

10.4 Starting the Client

To start the adapted client follow the steps as they are described in sec-
tion 9.3.

11 Capturing User Input

This example shows how JVoiceXML can be used to capture user input.

11.1 Creating the VoiceXML file

‘We use the same environment as introduced in section 9.1. Here we use the
source folder demo2. The demo asks the user a question with the possible
answers Yes and No.

Our VoiceXML code in the file input.vxml looks like this:




23

11 CAPTURING USER INPUT 18

Create a file yesno.gram with the following content:

Add the grammar file to you war archive.

grammar.
Look for the following code snippet

and replace mowvies by yesno.
Place a copy of the grammar file in the $JVOICEXML_HOME/config folder

)
o
-t
=
I
-+
%)
ko]
=N
]
»
=
o
I
=3
=
)
=+
o
=
=
[oN
o

Afterwards you will have to restart JVoiceXML.
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11.3 Writing the Client

The client for this demo looks pretty much like the client for the Hello World!
example.

Copy the file Demol. java into a file Demo2. java and adapt the URI to
point to the demo2.
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11.4 Starting the Client

Start the Demo2 application as you did for Demol, refer to section 9.3.
You will be prompted Do you like this example?. Now you can answer
either yes or no. Depending on what you say you will hear the corresponding
statement.
Please use a headset when trying this example. Since the voice browser
uses the speaker and the microphone of you PC it may happen that the
output of the synthesizer is being recognized as your input by mistake.

12 Builtin Grammars

In section 11.2 we manually created the grammar to define the valid user
input. Platforms can support fundamental grammars, the so-called built-in
grammars. Currently JVoiceXML provides initial support for two of them:

e boolean

o digit

The parameters follow the specification of [8] appendix P. The URL must
be of the following form:
builtin: //<mode>/<type>[? parameters ]

where mode is one of dtmf or wvoice and type denotes one of the types
mentioned above.

An grammar using a boolean type with 7 as the value for yes and 9
meaning no would look as follows:

<grammar src="builtin:dtmf/boolean?y=7;n=9"/>

Currenty JVoiceXML is not able to evaluate the tags within a grammar,
so you will have to check for 7 and 9 in your conditions for the moment.

13 Configuration

After the installation, JVoiceXML should run out of the box. However, there
may be some circumstances, where it is necessary, to adapt the configuration.

13.1 JNDI Port

The remote access for clients is based on RMI, using the default RMI port.
This can conflict with other applications that also use this technology, like
JBoss.

If you want to change the RMI port for JVoiceXML, you have to make
changes in two configuration files that you can find in the folder $JVOICE-
XML_HOME/config.
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—_

In the file jvxml-jndi.xml you have to adapt the port attribute in
following section

=
»n

In addition you have to adapt the file jndi.properties. Change the
port to the same value as above.

Do not forget to do the same in the jndi.properties file of your clients.

13.2 Talking Java

The qualitiy of the Sphinx and FreeTTS is not very high. If you are using
windows you might want to install TalkingJava from CloudGarden http:

Copy the cgjsapil63.dll to the $JVOICEXML_HOME/bin folder and copy
the cgjsapi.jar to the $JVOICEXML_HOME/Ilib folder.
Make a copy of the file jsapil0 —implementation.xml in the directory $JVOICEXML_HOME/config
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