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Abstract

This documernts describesthe stepsyou haveto perform, whenyou
want to build JVoiceXML or develop code for the JVoiceXML project.
It givesinformation about the requiremerts of your developmert ervi-
ronment and our coding corvertions.

Ac knowledgmen t

Thanks to Adrindam Das for writing the TortoiseCVS [15) part and some
screenshots.

1 Intro duction

JVoiceXML is a free VoiceXML [16] implementation written in the JAVA
programming language. It oers a library for easy VoiceXML documert
creation and a VoiceXML interpreter to processvoiceXML documerts using
JAVA standard APIs such as JSAPI [12] and JTAPI [12].

VoiceXML is hosted at Sourceforge [11] asan open sourceproject. You
nd ewerything that is related to this project under http://sourceforge.
net/projects/jvoicexml/

This documert refersto UNIX and Windows systems. JVoiceXML will
work any other operating systemsthat support Java 5, too.

Nobody is perfect, soyou may nd someerrors or small things to correct.
Pleaselet me know if you think you found somethingthat should be written
dierently.

2 Copyright

JVoiceXML usesthe GNU library general public license[9]. This is men-
tioned in all our source les asa unique header,seesection7. Youcan nd a
copy in the le COPYING in the $f JVOICEXML _HOMEg directory. This
meansthat you are allowed to use JVoiceXML library in your commercial
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programs. If you make some nice enhancemets it would be great, if you
could send us your modi cations 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 Licenseas 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 ewen the implied warranty of MER-
CHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.Seethe
GNU Library General Public Licensefor more details.

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

3 Download the source code

3.1 Download the source archive

You can download a the sourcecode for the available releasedrom http://
jvoicexml.sourceforge.ne  t/do wnloads.htm. Create a directory JVoice-
XML and unpad the zipped source le into it. In the rest of this documert
this directory will be referred as $f JVOICEXML HOMEg.

mkdir JVoiceXML
cd JVoiceXML
unzip jvxml src VERSON. zip

VERSIOMasto be replaceby the usedversion number, i.e. 0.0.1.

3.2 CVS repository

If you want to stay at the current state of developmert you have to usethe
CVS repository from SourceForge [11].

3.2.1 Anon ymous CVS Access

UNIX  The project's Sourceforge.net CVS repository can be cheded out
through anonymous (pserver) CVS with the following instruction set. When
prompted for a password for anonymous, simply pressthe Enter key.

export CVROOT=n
;pserver:anonymous@cvs. sourceforge. net:/ cvsroot/ jvoicexml

cvs login

cvs z3 co P JVoiceXML
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Updates from within the module's directory do not needthe -d param-
eter.

Note: UNIX le and directory names are casesensitive. The path to
the project CVSROOT must be speci ed using lowercase characters (i.e.
/cvsroot/jvoicexml )

Windo ws If you are using Windows, you can use a GUI client to chedk
out through the anonymous (pserver) CVS. A popular GUI client recom-
mendedby Sourceforge[1] is TortoiseCVS. We have shown its usagehereon
Windows XP. You can download TortoiseCVS from http://tortoisecvs.
sourceforge.net/  and install it on your computer. After installation, sup-
poseyou want you chedk out the JVoiceXML module of the JVoiceXML
project (you can seeall the modules of the JVoiceXML project in the web-
site http://cvs.sourceforge.n et/v iewcvs. py/j voic exn/ ). Sa, you
want to ched out the module in the folder, Test In the Windows Explorer,
right click on Test and pick CVS Checkout... from the pop-up menu. The
Chedout Dialog appearsas shovn in gure 3.2.1. In the text box beside
CVSROOT, enter

‘pserver:anonymous@cvs.s ourc eforge. net: /cv sroot/jv oic exml.

In the text box besideModule, erter JVoiceXML. Then click OK.

If everything goes ne, you should seethe folder JVoiceXML under Test.
For troubleshooting, refer to http://tortoisecvs.sourcef orge.netffa q.
shtml . Another placeto look for troubleshooting is http://tortoisecvs.
sourceforge.net/ssh.shtm 1.

Note: Windows usersmay also usethe command line to accesshe CVS
repository. A cvsimplementation for Windows s i.e. included in cygwin [5].

3.2.2 Developer CVS Access via SSH

This section describesmethods which assumethat you have a valid Source-
Forge.netaccourt and you are registered as a deweloper in the JVoiceXML
project, with the rights to accesshe CVS repository. Project administrators
may limit CVS accessto this repository using cvs.acls or the CVS access
member permissionsoption. Developers may verify their CVS accessstatus
on the admin pagefor this project.

UNIX A SSHclient must be installed on your client macdine. Substitute
your dewveloper name with the proper value. Enter your site password when
prompted. Developers may also make use of shared SSH keys for authenti-
cation.
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Figure 1: Anonymous CVS accessusing TortoiseCVS

*“TortoiseC¥S - Checkout Module x|

Maodule l Hevisionl Dptionsl

Previous CYSROOTs ! IModule |
{pserverianonymous@cys, sourceforge, net: fovsrootfjvoicexml  IvoiceXML

CWSROOT: I: pserveranonymousicys. saurceforge. net /ovsroot/jvoicexml

Frotocal: lF‘assword server [:pzerver] ;i
Protocol parameters: | _LI
Server :I
Part: L!
Fepositary falder:; ;i
Uszer name: ;I
Module: [ RERIE2E j Fetch list... |

Ok I Cancel |

export CVSRSH=ssh
export CVROOT=n
:pserver:anonymous@cvs. sourceforge. net:/ cvsroot/ jvoicexml

cvs login

cvs z3 co P JVoiceXML

Note: UNIX le and directory names are casesensitive. The path to
the project CVSROOT must be speci ed using lowercase characters (i.e.
/cvsroot/jvoicexml )

Windo ws Do the samestepsas mentioned in section3.2.1. Only data to
be lled in the Chedout Dialog is di erent. Figure 3.2.2shawsthe Chedout
Dialog for Developer CVS access.

Say, you want to chedout the module in the folder, Test. In the Win-
dows Explorer, right click on Testand pick CVS Checkout... from the pop-up
menu. The Chedout Dialog appearsasshowvnin gure 3.2.2. In the text box
beside CVSROOT, enter the following string replacing <cvs login name>
by your CVS Login Name (the id that you useto login your Sourceforge.net
accourt):
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Figure 2: Developer CVS accessausing TortoiseCVS

#*“ TortoiseC¥S - Checkout Module x|
Module l Hevisionl Dptionsl
Previous CYSROOTs I Iodule |
tlocal:/OurSaoftwares/CYSRepo IMyFirstiadule

ipserver:anonymous@cys, sourceforge.net: fovsrootjvoicesxml

CWSROOT; I:ext:(cvs login narne Scwvs. sourceforge. net /cvsroot jvoicexml

Frotocol: I Secure shell [:ext:] ;I
Protocol parameters; | ;I
Server ;I
Part: | L‘
Repositary folder: Ia’cvsroota’ivoicexml ;I
Lser name: i<cvs login names LI
Module: IJVoiceXMLI j Fetch list.. |

Ok I Cancel |

:ext:<cvs login  name>@cvs.sourceforge.net: /cvs root /jv oice xml

In the text box besideModule, enter JVoiceXML. Then click OK. Depend-
ing on the speed of your Internet connection, after a while (may be few
seconds)you will be prompted with a dialog asking for a password. En-
ter the password of your Sourceforge.netaccourt. Click OK. If everything
goes ne, you should seethe folder JVoiceXML and its content under Test.
For troubleshooting, referto http://tortoisecvs.sourcef orge.net/fa q.
shtml . Another placeto look for troubleshooting is http://tortoisecvs.
sourceforge.net/ssh.shtm  |.

4 Directory structure

Having the sourcecode in your $f JVOICEXML HOME g directory you nd
the following directory structure:
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${IVOICEXML_HOME}

— build.xml ANT build file

— COPYING copy of the LGPL

— AUTHORS Developers who contributed to JVoiceXML
— ChangelLog Changes in the history of development

— INSTALL A short installation instruction

— README  Short start guide

— src JAVA source files

— classes compiled source files
— lib jar files for distribution
— doc documentation

- api JAVADOC documentation
— 3rdparty third party libraries
— demo demo programs
— test Unit tests for the sources

Not all of the les are presert at start but are created by the ANT build
le or through proceduresdescribed in this documert, seesection 6.

5 Required Software

Since JVoiceXML is written in JAVA you will at least needa JAVA com-
piler 5.1, an editor or preferably a JAVA IDE 5.1 and ANT 5.3to build the
binaries. All usedthird party libraries can be downloaded from the CVS
repository or from their home pages.

5.1 IDE

You canusethe IDE of your choiceto edit the sourcesand compile the bina-
ries. You can even usea simple text editor to perform this job. Newvertheless
there are somerestriction that you cannot work around.

Your IDE must support

J2SE 1.5
ANT

5.2 JAVA

Parts of the code of JVoiceXML are using featuresfrom the JAVA 5 API, so
that you will needat least J2SE 1.5to compile the code. You can download
it for free from http://java.sun.com/j2se/1 .5. O/download. jsp .
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5.3 ANT

JVoiceXML is being built by an ANT build le It is recommendedthat you
useat least ANT 1.6.2. If you don't have ANT installed, you can download
the current releasefrom http://ant.apache.org

The build le allows you to override the settings by using a custom prop-
erties le jvoicexml.properties in the $f JVOICEXML HOME g directory.

5.4 Third party libraries

JVoiceXML usessomethird part libraries. This section namesthem and
tell you whereyou can get them. All of them are at least freeware sothat it
was possibleto store them in the CVS repository at Sourceforge. You can
download them either from that location or from their home pages.

You canalsouseyour local copy by adjusting the settingsin your custom
properties le.

All third party libraries are located in the directory
$f JVOICEXML HOME g/3rdpart y.

5.4.1 Log4j

JVoiceXML useslog4j [1] for logging. We think that log4j has someadvan-

tagesover java.util.logging and appearsto be more mature and reliable.
The log4j library and APl documertation are located in the

$f JVOICEXML _HOME g/3rdpart y/log4j1.2.8

directory. If you already have log4j installed, you canuseuseyour copy of the

library by modifying your jvoicexml.properties le. For log4 the properties

namedin table 1 are relevant.

Table 1: Properties for the log4j library con guration

| Prop erty [ Commen t | Default |
log4j.dir Base directory of your | $f 3rdparty.dirg/log4j1.2.8
log4 installation.
log4j.lib.dir | Directory  cortaining | $flog4j.dirg/lib
the log4 jar le

5.4.2 JSAPI

JVoiceXML usesthe Java Speed API v1.0 (JSAPI) [12] to addressspeet
recognition and speed synthesisissues.
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Note that the JSAPI speci cation is undergoing changes. The o cial
work being done on JSAPI is now for JSAPI 2.0 via the Java Community
Process(JCP) [7] under JSR-113]8].

The JSAPI API documertation is located in the
$f IVOICEXML _HOME g/3rdpart y/jsapil.0
directory. If you already have JSAPI installed, you can use use your copy
of the library by modifying your jvoicexml.properties le. For JSAPI the
properties namedin table 2 are relevant.

Table 2: Properties for the JSAPI library con guration

| Prop erty | Commen t | Default \
jsapi.dir Base directory of your | $f 3rdparty.dirg/jsapil.0
JSAPI distribution. It
is assumedthat this di-
rectory has a subdirec-
tory namedlib contain-
ing the jsapi.jar.

jspai.lib.dir | Directory  cortaining | $fjsapi.dirg/lib
the jsapi.jar le

If you don't have JSAPI installed, you have to perform the following
stepsto obtain the jsapi.jar.

Set Up Your JSAPI Environmen t The sourcesto the JSAPI 1.0 speci-
cation implemenrtation (i.e., the javax.speech.* classes)re not available
under a BSD-style license. Instead, we make the JSAPI binary available
under a separatebinary code license(BCL).

Obtaining the JSAPI binary is assimple asunpadking the jsapi.jar le in
the$f IVOICEXML _HOME g/3rdpart y/jsapil.0/lib directory. Open a shell
in the $f JVOICEXML HOME g directory and follow these steps:
cd 3rdparty/jsapil.0/ lib
chmod utx ./ jsapi.sh
sh ./ jsapi .sh

Read the BCL. If the BCL is acceptable, acceptit by typing y. The
jsapi.jar le will be unpadked and deposited into the current directory.

5.4.3 FreeTTS

JVoiceXML usesFreeTTS [6] for TTS output. The FreeTTS library is lo-
cated in the
$f IVOICEXML _HOME g/3rdpart y/freetts1.2
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directory. If you already have FreeTTS installed, you can useuseyour copy
of the library by modifying your jvoicexml.properties le. For FreeTTS the
properties namedin table 3 are relevant.

Table 3: Properties for the FreeTTS library con guration

| Prop erty Commen t | Default \

freetts.dir Base directory of your | $f 3rdparty.dirg/freetts1.2
FreeTTS installation.
It is assumed that
this directory has a
subdirectory named lib
containing the jars.

freetts.lib.dir | Directory  cortaining | $f freetts.dirg/lib
the FreeTTS jar les.

FreeTTS requiresa proper JSAPI installation, refer to section5.4.2.

544 CMU sphinx

JVoiceXML usessphinx 4 [4] from Carnegie Mellon University for speet
recognition. The sphinx library is located in the

$f IVOICEXML _HOME g/3rdpart y/sphinx4

directory. If you already have sphinx4 installed, you can use useyour copy
of the library by modifying your jvoicexml.properties le. For sphinx the
properties namedin table 4 are relevant.

Table 4: Properties for the sphinx library con guration

| Prop erty Commen t | Default \

sphinx.dir Base directory of your | $f 3rdparty.dirg/sphinx4
sphinx installation. It
is assumedthat this di-
rectory has a subdirec-
tory named lib contain-
ing the jars.

sphinx.lib.dir | Directory containing | $f sphinx.dirg/lib
the sphinx jar les.

Sphinx requires a proper JSAPI installation, referto section5.4.2. You
will alsoneedan acousticmodel to run the demos. This is not necessaryfor
compiling. All our demosusethe WSJ_8gau13dCepl6k 40mel.130Hz6800Hz



6 THE ANT BUILD FILE 10

model which is shipped with sphinx. Other modelsor languagescan be sup-
ported by your custom models,generatedby the sphinx trainer.

5.45 Rhino

JVoiceXML usesrhino [10] from Mozilla to enable scripting. The rhino
library is located in the

$f JVOICEXML HOME g/3rdpart y/rhinol 6R1

directory. If you already have rhino installed, you can use use your copy
of the library by modifying your jvoicexml.properties le. For rhino the
properties named in table 5 are relevant.

Table 5: Properties for the rhino library con guration

| Prop erty | Commen t | Default |

rhino.dir Base directory of your | $f 3rdparty.dirg/rhinol _6R1
rhino installation. It
is assumedthat this di-
rectory has a subdirec-
tory named lib contain-
ing the jars.

rhino.lib.dir | Directory cortaining | $f rhino.dir g/lib
the rhino jar les.

6 The ANT build le

JVoiceXML usesANT to build the binaries and the documertation. This
section explains the most important targets of the build le. Just start ant
without any target speci ed if you want to build everything. Call

ant projecthelp

to get an overview of the tasks and their purpose.

clean Delete all compiled class les in the directory classesand the jars
that are created by the jar target in the directory lib.

compile  Compile all JAVA les in the directory src into the directory
classes

jar This target dependson the target compile and createsthe jar les of
your distribution in the directory lib. If successfulyouwill nd the following
jar archives:
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jvxml.jar This jar le contains the core of JVoiceXML.

jvxml-xml.jar This jar cortains all les that are required to create and
parseVoiceXML documerts.

jvxml-impl.jar This jar contains a demo implementation platform.

docs Create JAVADOC documertation from the JAVA les in the direc-
tory doc/api.

distribution Create the zip les for release.

checkstyle Perform a ched of the JVoiceXML coding standard as speci-
ed in section7.

all  This is the default target. Build the jars and the JAVADOC documen-
tation.

7 Code conventions

We follow the JAVA code corvertions [14] for our code. All methods and
member variables must be commerted using JAVADOC [13].

In addition we usea custom @todoJAVADOC tag to mark sectionsthat
needfurther work.

Example:

/ @odo Implement the untreated case XYZ |/

Parts of our code are chedked using chedstyle [2]. Unfortunately ched-
style is currently not capableof handling JAVA 5 source les, seealso RFE
925070[3].

We use a snapshot from their CVS repository, that is able to handle
JAVA 5 sources. It works most of the time, but is still a bit buggy.

All source les must cortain the following headerabout the copyright,
seesection 2, that we usefor JVoiceXML.

/

$ld: howtobuild.tex,v 1.7 2005/ 04/ 26 07:25:53 schnelle Exp $

JVoiceXML A free VoiceXML implementation .

Copyright (C) 2005 JVoiceXML group
http:// jvoicexml . sourceforge. net

This library 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
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15

20

25

The keyword Id: , embarrassedby $ is to be expandedby CVS. This
meansthat for any cvs update the option -kkv hasto be used.
The classcommert hasto contain the following information:

10

Again the keyword expansionfrom cvs is usedto expand the keyword,
$Revison:  $ in this case. The name of the author and the purposehave
to be replacedby their proper values.
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Document history

| Version | Commen t | Author | Date \
0.1 Initial Release Dirk Sdnelle | 01/20/2005
0.1 Review Steven Doyle | 01/20/2005
1.0 Release Dirk Schnelle | 01/20/2005
1.1 Added copyright notice in | Dirk Schnelle | 05/02/2005

Java source les. Added Tor-
toiseCVS part for Windows.
Added third party libraries.

1.1 Review Steven Doyle | 05/12/2005
1.1 Release Dirk Schnelle | 05/12/2005
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