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Abstract

This report teaches methods for using VoiceXML 2.0 to create prototypes of speech user
interfaces that are consstent with current best practices for directed didogs. It does not
necessarily teach professona coding practices, but does teach in a step-by-step fashion critica
prototyping skills that we have found useful for evaluating speech user interface concepts and in
conducting early usability sudies.
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I ntroduction

What isVoiceXML?

The primary purpose of VoiceXML isto enable the creation of averbd (rather than avisud)
interfaceto data. The design of VoiceXML makesit ided for coding cal flows (system
prompts and help messages, speech recognition grammars, and directing the call flow based on
user speech). The VoiceXML Forum (IBM*, AT& T2, Lucent®, Motorola®*, and other
companies) isthe organization that, working with the W3C, has standardized VoiceXML
(VoiceXML Forum, 2000).

LikeHTML, VoiceXML is acomputer language that uses tags (dso cdled ‘dements).
VoiceXML has comparatively few tags — fewer than fifty in Verson 2.0. Because VoiceXML
uses XML asitsfoundation, it requires a drict pairing of beginning and ending tags (for
example, <tag> paired with </tag>, wherethe '/’ before ‘tag’ indicates ‘end’). In some cases,
it might not be necessary to put any text between a beginning and ending tag, in which case you
can combine the beginning and ending tags by putting the*/ at the end of the tag before the
closng angle bracket (for example, <tag/>). It is common to forget to end atag, so keep it in
mind when you are debugging a program.

This report uses ements from Version 2.0 of VoiceXML to illustrate ways to creste programs
that are consstent with current best practices in the design of speech user interfaces (for
example, see Badenting, Morgan, & Meisd, 2001; Gardner-Bonneau, 1999; IBM, 2003;
Lewis, Smone, & Bogacz, 2000; Polkosky & Lewis, 2002; Sadowski & Lewis, 2000a,
2000b, 2001; Virzi & Huitema, 1997). The development environment described in this report
isthe IBM Voice Toolkit for WebSphere® Studio Version 4.2. Provided as a plugin for
WebSphere Studio Site Developer (WSSD) or WebSphere Studio Application Devel oper
(WSAD), the Tooalkit provides an Integrated Development Environment (IDE) for the
development of VoiceXML 2.0 applications.

Working with the IBM VoiceXML Toolkit

Y ou can download the Toolkit free of charge from www.ibm.com (search for “IBM Voice
Toolkit for WebSphere Studio” — if this doesn't work, try using the same search gringina
search engine such as www.google.com).

If you dready have a copy of WSSD or WSAD, then you can run the Toolkit ingtdlation to
plug it into your copy of WebSphere Studio. If not, then you can get atria download of
WSAD at http://mww7b.boul der.ibm.com/wsdd/downl oads/\W Ssupport.html. Be sure you have
ingaled WSSD or WSAD before ingdling the Toolkit.

'1BM isaregistered trademark of International Business Machines Corp.

2 AT& T isaregistered trademark of AT&T Corp.

% Lucent isaregistered trademark of Lucent Technologies Inc.

* Motorolais aregistered trademark of Motorola, Inc.

® WebSphere is aregistered trademark if International Business Machines Corp.
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After download and ingtdlation, you need to perform the following stepsto start aVoice
Toolkit project and creste aVoiceXML file for input:

1. Start your WSSD or WSAD.

Make sure you are in the Voice Toolkit perspective (Window > Open Perspective > Other
> \Voice)

Click File> New > Voice Project (The Voice Toolkit Project wizard appears.)

Type aname into the Project Name fidd in the Voice Toolkit Project wizard.

Click Finish.

Click File> New > VoiceXML File (The New VoiceXML File wizard appears.)

Type anameinthe VoiceXML File Name fidd.

By default, the name of the project you just crested should be in the Enter or Select the
Folder fidd. If not, click on the project name from the project list that is below the field.
9. Click Finish.

N

00N U AW

The Tooalkit contains an excdlent Getting Started document, as well as extensve online help and
access to important supplementary documents.

To view the Getting Started document, click Help > Welcome > Voice Toolkit for WebSphere
Studio> Getting Sarted devel oping voice applications (which gppears onthe Welcome pand
under the firgt bullet).

To use contextud help, sngle-click the item for which you want information, then press F1.

To work with supplementary documents, click Help > Help Contents > Voice Tools > Related
Documents. To get to a specific document, you might need to click the + box in the | eft pand to
expand the topics. The available documents include this document and:

IBM VoiceXML 2.0 Programmer’ s Guide (esp. see Chapter 2: Designing a Speech User
Interface)

Another document that you might find useful isthe VoiceXML 2.0 specification, available on the
web at hitp:/mww.w3.org/TR/Voicexml 20/.




Sample VoiceXML Programs

The remainder of this report contains sample programs with explanations of how the various
pieces work and how the samples illustrate current best practice in speech user interface design.

Sample 1. Hello World!
Following isatraditiond ‘Hello World' program, written in VoiceXML.

Figure 1. Hello World

<?xm version="1.0" encodi ng="i so-8859-1"7?>
<! DOCTYPE vxm PUBLIC "-//WC//DTD VO CEXM. 2.0/ /EN"
"http://ww.w3. org/ TR/ voi cexm 20/ vxm . dtd" >
<vxm version="2.0" xmns="http://ww. w3. org/ 2001/ vxm"

xm ns: xsi ="http://ww. w3. org/ 2001/ XM_Schena-i nst ance"

xsi : schemalLocati on="http://ww. w3. org/ 2001/ vxni

http://ww. w3. org/ TR/ voi cexm 20/ vxm . xsd" >
<nmet a nanme=" GENERATOR"' content="1BM Voi ce Tool kit for WebSphere
St udi 0"/ >

<fornp
<bl ock>

Hel l o, Worl d!
</ bl ock>
</forne

</ vxm >

VoiceXML requiresthe initid lines (those preceding “ <form>")and the last line (“ <ivxml>"),
and insartsthem lines automaticaly into new VoiceXML files

Note the use of <form> and <block> tags, with text ingde the block (later sections will include
more information about these tags).

TRY IT! Typetheselinesinto anew VoiceXML file named helloworld.vxml, then save thefile.

-

To run the program, click the drop-down control on the Runicon ('* ) that appears on the
row of icons under the Menu bar®, then sdlect Run as> VoiceXML Application. Note that it
will probably take awhile for the program to begin running (especidly thefirst program you run
after garting the toolkit). All this program doesisto play "Hello, World!", then stop.

®Y ou should have set the appropriate input level for your microphone the first time you create a Voice
project, but if you haven't done that step yet (or need to reset the level), click Run > Test Microphone.
After the Test Microphone panel appears, click Display Script, then click Start and begin reading the script.
The script tells you what to do and what to expect.



Some VoiceXML Concepts

A VoiceXML document forms a conversationd finite sate (dialog) machine in which the user is
adwaysinonediaog a atime. Each didog determinesthe next trangtion. If aURI (didog path
pointing to a part of the current VoiceXML file, another VoiceXML file in the same directory,
or aVoiceXML file on a server) does not refer to a document, the system assumes the current
document. If it does not refer to a diaog, the system assumes the first diaog in the document.
Execution ends when a did og does not specify anext didog (asin the Hello World! Sample),
or if the didog explicitly exits the conversation (usng an exit tag -- <exit/>).

There are two types of VoiceXML didogs menus and forms. In thisreport, | will only use
forms. Menus have some interesting and potentialy useful properties, but these properties can
make them more complicated to use. For more information about menus, seethe IBM
VoiceXML 2.0 Programmer’s Guide.

Within aform, the key dements are blocks and fidlds:

Use blocks to specify actions that do not require interaction with the user.
Use fidds to specify actions that do require interaction (diaog) with the user.

By default, the barge-in type for VoiceXML 2.0 is*hotword”, which means that system speech
will not stop unless the gpplication receives valid input from the user. Y ou can get better system
response by changing the barge-in type to “speech”, which means that system speech stops as
soon as the gpplication detects speech energy. As discussed in Chapter 2 of the VoiceXML
2.0 Programmer’ s Guide, both barge-in types have their strengths and weeknesses. The
sample programs in this document will use the “speech” barge-in type, whichisset usng a
property tag:

<property name="bargei ntype" val ue="speech"/>



Sample 2: Hello Worlds
Here isthe code for the second sample. 1t'salittle more complex than the first because it
involves interaction with a user. Note that it includes the <property> tag that sets the barge-in

method to “ speech”.

Figure 2. Hello Worlds

<?xm version="1.0" encodi ng="i so-8859-1"7?>

<I DOCTYPE vxm PUBLIC "-//WBC//DTD VO CEXM. 2.0//EN" "vxm 20-1115. dtd" >
<vxm version="2.0" xm ns="http://ww.w3.org/ 2001/ vxm ">

<nmet a nanme="GENERATOR" content="Voi ce Tool kit for WbSphere Studio"/>

<property name="bargei ntype" val ue="speech"/>

<form id="hel | oworl ds">

<bl ock name='introduction' >

Thank you for calling Hello Worl ds!

</ bl ock>

<field name='pl anet' >

<pr onpt >

VWi ch pl anet? <break tine="3s"/> Sel ect Mercury,

Venus, Earth, Mars, Jupiter, Saturn, Uranus, Neptune,

or Pluto.
</ pr onpt >

<granmmar version="1.0" node="voice" root="planet">
<rul e id="planet" scope="public">
<one- of >
<itenpMercury</itemnmr
<i tenpVenus</itenpr
<itenpEarth</itenp
<itenpMars</itemnm
<itempJupiter</itenp
<itempSaturn</itenp
<i temrUranus</itenp
<i tenmrNept une</itenw
<itenpPl uto</itenp
</ one- of >
</rul e>
</ gr ammar >
<filled>
Hel l o, <val ue expr="planet"/>! Goodbye.
</filled>
</field>
</fornpe

</ vxm >

Let’'stake a closer look at the firgt five lines of the form. If you want to be able to pecify
trangtions to different parts of your VoiceXML gpplication, you need to provide labe s for the
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various parts. Forms have IDs-- blocks and fields have names. Y ou can use single or double
quotes around I1Ds and names. Within the first five lines of the form, weve provided labels for
the form (“hdloworlds’), block (‘introduction’), and field (‘ planet’), and have played the
introduction (“Thank you for caling Hello Worldd™).

Now let’s examine the following three lines of the form (the prompt component in the field):

<field nanme='pl anet' >

<pr onpt >
VWi ch pl anet? <break nsecs="3000"/> Sel ect Mercury,
Venus, Earth, Mars, Jupiter, Saturn, Uranus, Neptune,
or Pluto.

</ pr onpt >

This example uses ashort initid prompt (implicit question), followed by a 3 second pause
(bresk tag), followed by an explicit listing of choices.

If the user knows the names of the nine planets of the solar system (as most users would), the
ghort initid prompt provides a shortcut for getting to the next step of the program. If auser
does not know what to say, thereis only a three-second delay before the explicit presentation
of the planet’s names. Had this been amenu for which most users would not know the choices,
the more gppropriate design would be to play the choicesimmediately (“ Sdect Mercury,
Venus, Earth, Mars, Jupiter, Saturn, Uranus, Neptune, or Pluto.”)

The inline grammar specifies the words/phrases that the recognizer will accept. One attribute of
the grammar tag specifiesthe roat (initid, or beginning) rule for the grammar. This grammar has
only onerule, labeled with theid ‘planet’. Insde that rule, the choices are the items that appear
between of <one-of> and </one-of> tags.

<granmmar version="1.0" node="voice" root="planet">
<rul e id="planet" scope="public">
<one- of >
<itenpMercury</item
<i tenpVenus</itenpr
<itenpEarth</itenp
<itenpMars</itemnm
<itempJupiter</itenw
<itempSaturn</itenp
<i temrUranus</itenp
<i tenmrNept une</itenw
<itenpPl uto</itenp
</ one- of >
</rul e>
</ gr ammar >



Thelast part of theformisthe ‘filled” section. Thisisthe part of the form in which you specify
what to do once the user hesfilled afield with a valid response to a prompt.

<filled>
Hel l o, <val ue expr="planet"/>! Goodbye.
</filled>

When filled, the gpplication plays "Hello, ", followed by whatever vaue filled the fild with the

name 'planet’, followed by 'Goodbye." Note the use of the <value> dement to feed back the

planet name sdected by the user. When you give afiedd aname, you are implicitly declaring a
variable with that name to hold the vaue provided by the user.

TRY IT! Typetheselinesinto anew VoiceXML file named heloworld.vxml, then save thefile.

-

To run the program, click the drop-down control on the Runicon ('* ) that appears on the
row of icons under the Menu bar, then select Run as> VoiceXML Application. You can say a
planet name ether during or after the prompt. 1f the system recognizes the planet name you
sad, it will go to thefilled section and play back the planet name (for example, “Hello, Mercury!
Goodbye.”) Because thereisno transfer of the call flow, the program stops automaticaly.

TRY IT YOURSELF Thisisagood time to experiment with modifying an existing program.
Using one of the following topics (or any other topic you wish), write and test an gpplication
with asingle one-fiedd form. Be sure to do the following (usng Hello Worlds as a modd):

Write an introduction and put it in ablock at the beginning of the form

Write a prompt that has ashort initia question or statement, followed by a pause (using the
bresk dement), followed by an explicit list of user choices

Put the choicesinto a smple inline grammar

In the <filled> dement, write closing text that feeds back the value that the user selected

Some sample topics are:
Ice cream flavors (vanilla, chocolate, strawberry, etc.)

Types of books (nonfiction, mysteries, biographies, etc.)
E-mail actions (reply, reply to dl, forward, delete, etc.)



Sample 3. Adding More Complex Featuresto Hello Worlds
In this section, we' Il add the following fegtures to the existing Hello Worlds program:

Use avariable and an <if> statement to determine whether to play the introduction
Set up two dways-active commeands using <link>

Use grammar tags to group planetsinto classes

Use <assign> to re-assign vauesto variables

Give variables document-level scope

Use <if> and <dsaif> to direct the cal flow

Figure 3. Hello Worlds Version 3

<?xm version="1.0" encodi ng="i so-8859-1"7?>
<I DOCTYPE vxm PUBLIC "vxm" "">
<vxm version="1.0">

<property name="bargei ntype" val ue="speech"/>

<var nane="skipintro" expr="'play'"/>
<l i nk next="#hel | owor| ds">
<grammar version="1.0" node="voice" root="returntonain">
<rule id="returntomin" scope="public">
<one- of >
<itenpmai n nmenu</itenp
<itenpstart over</itenp
</ one- of >
</rul e>
</ gr anmar >
</link>

<link next="#exit">
<grammar version="1.0" node="voice" root="goodbye">
<rul e id="goodbye" scope="public">
<one- of >
<i tenmrgoodbye</itenr
<itenpexit</itenp
</ one- of >
</rul e>
</ gr anmar >
</link>

<formid="hell oworl ds">
<bl ock name='introduction' >

<if cond="skipintro == "skip"' ">
<goto nextitenF"planet"/>

</[if>

Thank you for calling Hello Worl ds!

</ bl ock>

<field name='pl anet' >



<pr onpt >
Wi ch pl anet? <break tine="3s"/> Sel ect Mercury,
Venus, Earth, Mars, Jupiter, Saturn, Uranus, Neptune,
or Pl uto.
</ pronpt >
<grammar version="1.0" node="voice" root="planet">
<rule id="planet" scope="public">
<one- of >
<itempMercury<tag>$="inner"</tag></iten>
<i tempVenus<tag>$="inner"</tag></itenr
<itenpEarth</itenp
<itempMars<tag>$="inner"</tag></itenpr
<itempJupiter<tag>$="outer"</tag></itenr
<itempSat urn<t ag>$="outer"</tag></itenr
<i tempUr anus<t ag>$="outer"</tag></itenr
<i t emPNept une<t ag>$="outer"</tag></itenr
<itempPl ut o<t ag>$="outer"</tag></itenr
</ one- of >
</rul e>
</ gr anmar >
<filled>
<assi gn name="docunent. pl anettype" expr="planet"/>
<assi gn nanme="docunent. pl anet" expr="planet$. utterance"/>
<assi gn name="docunent. skipintro" expr=""'skip'"/>

<if cond="planettype == 'inner'">
<got 0 next ="#i nnerwor| d"/ >
<el seif cond="pl anettype == 'outer'"/>
<got 0 next ="#outerworl| d"/>
<el seif cond="pl anettype == 'Earth""/>
<got 0 next ="#earth"/>
<[if>
</[filled>
</field>
</ fornp

<formid="earth' >

<bl ock>
<val ue expr="planet"/> is hone, sweet hone.
<got o next ="#hel | owor| ds" />

</ bl ock>

</ fornp

<formid="innerworld >
<bl ock>
<val ue expr="planet"/> is an <val ue expr="pl anettype"/>
pl anet .
<got o next ="#hel | owor| ds" />
</ bl ock>
</ fornp

<formid="outerworld >
<bl ock>
<val ue expr="planet"/> is an <val ue expr="pl anettype"/>



pl anet .
<got o next ="#hel | owor| ds" />
</ bl ock>
</ fornp

<formid="exit'>
<bl ock>

Thanks for calling Hello Worlds.

<exit/>
</ bl ock>
</fornp

</ vxm >

Goodbye
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Playing an Introduction Once
Frg, let’slook at the beginning of the program.

<var nane="ski pintro" expr="'play'"/>

Thisline declares avariable (* kipintro’), used to decide whether or not to play the introduction
(seethe’if' in theintroduction, located in the first block of the form). Note that the expr
atribute gives the varidble itsinitia value (‘play’). (Expr is an abbreviation of the word
‘expression’.)

InVoiceXML, if the value assigned to a varidble is enclosed in single quotesingde a pair of
double quotes, then it isaliterd vaue (exactly, or literdly, the character string enclosed in the
single quotes). For example, in the <var> dement used in this verson of the program, the vaue
given to kipintro is the character gtring ‘play’. If you're assigning to a variable the value
currently assigned to a different variable, then enclose the variable name in double quotes only.
For example, suppose play was a variable that currently had the literdl value *yes', and you
wanted to assign to the variable skipintro the current value of play. In that case, the code for
declaring the variable skipintro would have looked like <var name="ski pi ntro"

expr="pl ay"/ >, and the current litera vaue of skipintro would be ‘yes. If avaueisnumeric
rather than character (i.e., you plan to use it in numeric operations), then encloseit only in
double quotes (for example, “100").

Next, let’s go through the beginning of the firgt form:

<formid="hell oworl ds">
<bl ock name='introduction' >

<if cond="skipintro == "skip'">
<got o nextitenF"planet"/>

</[if>

Thank you for calling Hello Worlds!

</ bl ock>

<field nane='pl anet' >

The <if> slatement in the introduction block skips the introduction if the vaue of skipintro is
'skip', and transfers the call flow to the item named ‘planet’ (which is the name of the field).
Becausetheinitid vaue of skipintrois‘play’, the introduction will play thefird time the program
runsthisform. Later, well changethe valueto ‘skip’ to prevent it from playing every time.

Note that the <if> statement has two key parts— the cond (short for condition) and <goto>.
Pay careful attention to the use of quotation marksin the cond attribute. The interpretation of
this cond attribute is, “If the variable named skipintro has avaue of ‘skip’, then execute
whatever code is between <if> and </if>. Otherwise, ignore the code between <if> and </if>
and continue with the code that follows </if>.” In this case, the code that is between <if> and
</if> isa<goto> that transfers the call flow the item in the current form (indicated by the use of
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‘nextitem’) that has the name ‘planet’. Theline of code that follows the </if> isthe line that
plays the introduction (“Thank you for caling Hello Worldsl” When the condition for the <if>
datement is true, the program skips the introduction.

Defining Always-Active Commands with Links

Thelink dements define aways-active commands for (1) returning to the main menu and (2)
stopping the program. If auser says‘main menu’ or ‘sart over’, the cal flow immediaey goes
to the form with theid *hdlloworlds . If auser says‘goodbye or ‘exit’, the cal flow goes
immediately to aform with theid ‘exit’. When the target for transfer defined with the * next’
atribute sartswith “#’, the target isthe id of aform in the document. Otherwise, VoiceXML
interprets the target as the name of a different document.

<l'i nk next="#hel | owor| ds">
<granmmar version="1.0" node="voice" root="returntomin">
<rule id="returntomin" scope="public">
<one- of >
<i temrpmai n menu</itenr
<itenpstart over</itenp
</ one- of >
</rul e>
</ gr ammar >
</link>

<li nk next="#exit">
<granmmar version="1.0" node="voi ce" root="goodbye">
<rul e i d="goodbye" scope="public">
<one- of >
<i t enrpgoodbye</itenm>
<itenpexit</itemr
</ one- of >
</rul e>
</ gr ammar >
</link>

Using Grammar Tags to Classify Responses
The rest of the form is the same as the previous verson of Hello Worlds, up to the grammar:

<grammar version="1.0" node="voice" root="planet">

<rule id="planet" scope="public">
<one- of >
<itempMercury<tag>$="inner"</tag></iten>
<i tempVenus<tag>$="inner"</tag></itenr
<itenpEarth</itenp
<itempMars<tag>$="inner"</tag></itenpr
<itempJupiter<tag>$="outer"</tag></itenr
<i tempSat urn<t ag>$="outer"</tag></itenr
<i tempUr anus<t ag>$="outer"</tag></itenr
<i t emPNept une<t ag>$="outer"</tag></itenr
<itempPl ut o<t ag>$="outer"</tag></itemnmr

12



</ one- of >
</rul e>
</ gr anmar >

The new part of the grammar isthat the planets (except for 'Earth’) now have tags (the character
strings enclosed in gructures like <t ag>$="st ri ng" </ t ag>) that classfy the planet asan inner
or outer planet (ingde or outside the asteroid belt). When grammar tags are present, they
replace the recognized words as the vaue of the variable implicitly declared by naming the field
(inthis case, the variable named ‘planet’). Grammar tags can be very useful for putting things
into classes or for indicating that different words mean the same thing (which isatype of
classfication).

Setting Variablesto Document-Level Scope

Thefirg three lines in the <filled> section take care of some assgnment of vauesto variables
that we will use in other forms. For thisreason, dl of the variable names start with * document.’
The default scope of avariable in VoiceXML depends on the place in the program where the
variable was declared. If declared in aform, then the variable will exist only while thet form is
active. Oncethe cal flow leavesthat form, the variable ceasesto exist. To prevent thisfrom
happening, you can put ‘document.” asthe first part of the variable name during assgnment, and
the variable will have document-level scope instead of the default form-level scope. This means
that the variable will continue to exist and be avallable for use anywhere in the document.
Because skipintro was declared outside of aform, it has document-level scope by default (but it
does't hurt to include ‘ document.” when referring to it).

<filled>
<assi gn name="docunent. ski pintro" expr=""'skip'"/>
<assi gn name="docunent. pl anettype" expr="planet"/>
<assi gn nanme="docunent. pl anet" expr="planet$. utterance"/>

Specificdly, thefirg line changes the vaue of skipintro to ‘skip’ and sets skipintro to document-
level scope (so from now on, if the cal flow transfers back to the first form *helloworlds, the
program will skip theintroduction). The second line assgns to a new variable named planettype
(set to document-level scope) the value of the variable named planet (which will be ‘inner’,
‘outer’, or ‘Earth’). Thethird line assignsto the variable named planet (also set to document-
level scope) whatever the grammar has recorded as what the user actualy said rather than the
vaue of the associated grammar tag (using the shadow variable “ planet$.utterance’). In
VoiceXML, ‘shadow’ variables are variables that the system generates automaticaly. Tousea
shadow variable, you must use the correct syntax. For this shadow variable, the required
gyntax isto type the variable name to which you are referring (in this example, ‘ planet’),
followed by adollar sign, followed by “.utterance' .
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Directing the Call Flow with If Statementsin the Filled Section

The <if> gatement in the <filled> section is more complex than the first <if> statement because
it has multiple conditions and transfers (defined with <dsaif>).

<if cond="planettype == '"inner'">
<got o next="#i nnerworl d"/>
<el sei f cond="pl anettype == 'outer'"/>
<got o next="#outerworl d"/>
<el sei f cond="pl anettype == "Earth'"/>
<goto next="#earth"/>

</[if>

</filled>

Depending on the vaue of planettype (which can be ‘Earthy, ‘inner’ or ‘outer’), the cal flow
goesto formswith theids ‘earth’, ‘innerworld’, or *outerworld’, respectively.

Using the Document-Level Variables and Unconditional Return to Main Menu
Next, let’ stake alook at those three forms:

<formid="earth' >

<bl ock>
<val ue expr="planet"/> is hone, sweet hone.
<got o next ="#hel | owor| ds" />

</ bl ock>

</ fornp

<formid="innerworld >
<bl ock>
<val ue expr="planet"/> is an <val ue expr="pl anettype"/>
pl anet .
<got o next ="#hel | owor| ds" />
</ bl ock>
</ fornp

<formid='outerworld >
<bl ock>
<val ue expr="planet"/> is an <val ue expr="pl anettype"/>
pl anet .
<got o next ="#hel | owor | ds" />
</ bl ock>
</ fornp

All three forms have the same structure, containing a single block that contains a satement
followed by a <goto> that returns the call flow to the form named ‘helloworlds . All of the
datementsuse<val ue expr ="pl anet "/ > to play the name of the selected planet.
The datements in the innerworld and outerworld forms aso use<val ue

expr ="pl anettype"/ > to play the type of planet (inner or outer).
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Exiting without Confirmation
The lagt part of the program is the exit form, shown below:

<formid='exit'>

<bl ock>
Thanks for calling Hello Worlds. Goodbye!
<exit/>

</ bl ock>

</fornp

Thisisasmple form that plays a goodbye sentence (“ Thanks for calling Hello Worlds.
Goodbye!™), followed by an <exit/> eement, which stops the program. Note that thisform
does not give users an opportunity to stop the exit and return to the application — a practice that
we would not normally advocate (and which we take care of in Verson 4).

TRY IT! Typethisverson of Helo Worldsinto new VoiceXML fileand runit. (If you're
viewing this as an eectronic document, you can copy and paste the linesinto the new
document.) You can say aplanet name either during or after the prompt. If the system
recognizes the planet name you sad, it transfers to one of the three planet-type forms shown
above, then returns to the first form (and will continue doing that until you say ‘exit’ or
‘goodbye’).
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Sample 4. Even More Features
In this section, we Il add the following new feetures to Hello Worlds:

Sdf-reveding hdp

Go back (unconditiond)

Exit with confirmation

Adjusted pronunciation

Audio tones

Simulated data acquisition from abackend server
Paying the data

Use of bresksto fine-tune timing

Figure 5 (which gppears a the end of this section) contains the entire program. Before trying to
work your way through the whole thing, Iet’s go over the key new features, darting with self-
reveding help.

Creating Self-Revealing Help

Sdf-reveding help refers to a hdp srategy in which you reveal more contextually relevant
information at adiaog turn each time the user says ‘Help', says something the system can't
understand (cdled, in VoiceXML, a nomatch event), or doesn’t say anything for a defined
dlence timeout period (usudly 7 seconds— cdled, in VoiceXML, anoinput event). For
goplications that can automaticaly transfer to acal center staffed with human agents, we
recommend two levels of help, followed by atransfer to an agent. For gpplications that cannot
transfer to a human agent, one strategy isto cydle through the two help leves’.

" Note that thisis amostly untested strategy for agentless systems, and some early usability testing we' ve
done with it suggests that it can lead to usability problemswhen users don't realize that they’re cycling
between two help levels. It might be necessary to modify this strategy in areal system, possibly by labeling
the help levels (which is, again, an untested strategy). Please be aware of thisif you plan to build a system
using this method, and be sure to conduct usability studiesto make sure that it works for your application.
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Hereis an example of sdf-reveding hep from the main menu of the Hello Worlds gpplication,
Verson 4:

<var nane="hel pcounter" expr="0"/>

...first lines of helloworlds form through the end of the pronpt
<catch event="hel p noi nput nomatch">
<assi gn name="hel pcounter" expr="hel pcounter+1"/>
<i f cond="hel pcounter == 1">
<pr onpt >
<break time="150ms"/>Pl ease say the name of a pl anet.
<break tinme="2s"/> Select Mercury, Venus, Earth,
Mars, Jupiter, Saturn, Uranus, Neptune, or Pluto.
</ pronpt >
</[if>
<i f cond="hel pcounter == 2">
<pr onpt >
<break tine="150nms"/>At any tine you can say Hel p
Repeat, Go Back, Start Over, or Exit. To continue,
say Mercury, Venus, Earth, Mars, Jupiter, Saturn
Uranus, Neptune, or Pluto.
</ pronpt >
<assi gn name="hel pcounter"” expr="0"/>
</[if>
</ catch>

When declared, the variable named helpcounter gets an initid vaue of 0. The <catch> eement
is st to respond to help, noinput, and nomatch events. The <assign> statement under <catch>
increments helpcounter to play the next level of help. Theline at the end of the second help
leve resets helpcounter to 0. The effect is to cycle between the two levels of hdp. (To
prototype transfer, you could use athird level of hep that transfers the cal flow to afake
transfer form.) To ensure that the help messages in aform will play in the correct order, itis
important to reset the value of helpcounter by including aline of code a the beginning of the
form that assgnsit the vaue 0, as shown below:

<formid='gettopic' >

<bl ock>

<assi gn name="hel pcounter"” expr="0"/>
</ bl ock>

Defining an Unconditional Go Back

It'svery handy for usersto be able to work their way back through acall flow using an dways-
active ‘go back’ command. It's pretty easy to do thisfor smple call flows, but it requires the
following types of code:

The declaration of a variable named goback.
A link that defines the dways-active ‘go back’ command.
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Code in every form containing afield that defines the place to which the program should
transfer the call flow if auser says‘go back'.
A form that actualy performsthe ‘go back’ function.

Here sthe implementation of ‘go back’ in Hello Worlds Version 4, sarting with the declared
vaiable (with aninitia vaue of ‘undefined’) and the link (which programs the application to go
to aform with theid ‘goback’ if the user says ‘go back’):

<var nane="goback"/>

<l i nk next ="#goback" >
<grammar version="1.0" node="voice" root="return">
<rule id="return" scope="public">
<one- of >
<i temrgo back</itenw
</ one- of >
</rul e>
</ gr anmar >
</link>

Hello Worlds Verson 4 prompts users for two pieces of information— the planet (like the
previous versons) and a planetary attribute, such as temperature, number of moons, distance
from the sun, etc. If auser has provided a planet for the first prompt, then, on hearing the
second prompt decides to change the planet, he or she can say ‘go back’, aslong asthe
transfer target for ‘go back’ has been defined. One way to take care of thisisto assign the ‘go
back’ target in ablock placed at the beginning of each form. Here' s the code that doesthis at
the beginning of the Verson 4 form that prompts the user for a planetary attribute (the ‘ gettopic’
form):

<formid='gettopic' >

<bl ock>
<assi gn name="docunent. goback" expr="'helloworlds'"/>
</ bl ock>

So, if auser isin the ‘gettopic’ form and says ‘go back’, the cdl flow will transfer back to the
‘helloworlds form, after the processing defined in the * goback’ form:

<form i d=' goback' >

<bl ock>
<got o expr="'#" +docunent. goback"/ >
</ bl ock>

</ fornp

All the *goback’ form doesisto use an expr attribute to concatenate a‘# with the current vaue

of the goback variable indgde of a <goto> statement, which has the effect of going back to the
previous didog.
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Defining a Conditional Go Back

This*go back’ strategy works well aslong as the structure of the gpplication ispurdy
hierarchica — in other words, there's only one place to go back to from any other place. If it's
possible to get to a place in the user interface from more than one path, then the * go back’
drategy for that place will need to be conditiond.

For example, imagine an gpplication in which auser can check on the current balance of a hill
by making a selection directly from the main menu, or can first select Billing from the main menu,
then Current Bdance. The conditiona goback in the form thet plays the current balance could
have the following structure:

<form i d='currentbal ance' >

<bl ock>
<i f cond="mai nChoi ce == 'current bal ance' ">
<assi gn name="docunent. goback" expr="'nmai nMenu'"/>
<el sei f cond="mai nChoice == "billing" "/>
<assi gn name="docunent. goback" expr="'billing'"/>
<[if>
</ bl ock>

This code specifies that if the user’s most recent choice from the main menu (mainChoice) was
‘current balance’, then the value of goback is‘mainMenu’ (returning the user to the Main
Menu). If the user’s most recent choice from the main menu was ‘hilling’, then the vaue of
goback is‘hilling’ (returning the user to the Billing Menu).

Exiting with Confirmation

If the system activates the exit command, you might want to have the user provide confirmation
in case

The user actudly said something else
The user didn't redize that it would end the call

If the user rgects the confirmation, then the gpplication should return the user to the formin use
when the system detected the exit command. Oneway to do thisisto use astrategy Smilar to
the one described for ‘go back’. The components needed to accomplish thisare:

The declaration of a variable named currentform.

A link that defines the dways-active ‘exit’” command.

Codein every form containing afield that assgnsthe form'sid to avariaole.
An exit confirmetion form.

Here is the declaration of currentform in Hello Worlds Version 4, followed by the link that
establishes the dways-active exit command:
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<var nanme="currentforn'/>

<link next="#confirmexit">
<grammar version="1.0" node="voice" root="goodbye">
<rul e id="goodbye" scope="public">
<one- of >
<i temrgoodbye</itenr
<itenpexit</itenpr
</ one- of >
</rul e>
</ gr anmar >
</link>

In this version of the program, users can say ‘goodby€e or ‘exit’ to jump to the exit confirmation
form.

Next is an example of the assgnment of aform’sid to avariable:

<formid='gettopic' >

<bl ock>

<assign name="currentforni’ expr="'gettopic'"/>
</ bl ock>

Fndly, hereisthe exit confirmation form from Hello Worlds Verson 4.

<formid="confirmexit'>
<field name="exit Choice" type="bool ean">
<pr onpt >
<break tinme="150nms"/>
Do you want to end this call?
</ pr onpt >
<catch event="hel p noi nput nomat ch">
<assi gn nane="hel pcounter" expr="hel pcounter+1"/>

<if cond="hel pcounter == 1">

<break time="150ns"/>Pl ease say Yes, No, or Repeat.
</if>

<if cond="hel pcounter == 2">

<break time="150ns"/>At any time you can say Hel p, Repeat,
Go Back, Start Over, or Exit. To end the call, say Yes.
To return to Hello Wrlds, say No.
<assi gn nane="hel pcounter" expr="0"/>
</[if>
</catch>
<filled>
<if cond="exit Choice">
<goto next="#exit"/>
<el se/ >
<audi o src="triple.au"/>
<break tinme="150nms"/>
Ret ur ni ng.
<goto expr=""'#" +docunent.currentfornm/>
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</[if>
</filled>
</field>
</fornp

Note the use of the Boolean (yes/no) grammear type (specified as an attribute in the <field> tag)
and the specia form of the comparison for a Boolean vaue (<if cond="exitChoice">). Thishas
the same meaning as <if cond="exitChoice == 'yes">. If the cadler has said 'yes (or any
synonym for 'yes available in the Boolean grammar), the program goes to the form with the id
of 'exit’. Otherwise, the program uses the same technique as that described for *go back’ to
return to the form that was current when the exit procedure started (<goto
expr=""#-+document.currentform"/>).

Adjusting Pronunciations with the Pronunciation Builder

One way to change a pronunciation isto use the IBM VoiceXML Tooalkit’s Pronunciation
Builder, shown below in Figure 4. The various controls let you get the default pronunciation for
the word, which you can then change by saying the word into a microphone, typing a sounds-
like spdling, or editing with an IPA (Internationa Phonetics Association) Composer tool. The
toolkit stores pronunciations in a specid set of ‘pool’ files and folders.

Figure 4. Pronunciation Builder

€ Pronunciation Builder x|

Creates text-to-speech and recognition pronunciations,

Word: I Iranus

et Default Pronunciation

—Recognition Pronunciakion

¥ UHR AY N IE S vy

Create Pronunciation from Sudio I

Create Pronunciation From Sounds-Like |

Show IPA Composer |

Apply (8] Close |

Of course, another way to change pronunciationsisto spell the word you want to changein a
way that causes the system to pronounce (and recognize) it correctly. Thisworks because no
one caling into a speech gpplication can see the way that you have spelled (or misspelled)
words.
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Integrating Audio Tones

Y ou can use the <audio> tag to put tones in an gpplication. This example showsthe use of a
tone named triple.au to provide audio highlighting (both before and after playing the planet
name) for a planet landmark:

<form id="pl ayl andmar k" >
<bl ock>
<audio src="triple.au"/>
<break time="150ms"/>
<val ue expr="docunent. pl anet"/>
<break time="150ms"/>
<audio src="triple.au"/>
<got 0 next ="#gettopic"/>
</ bl ock>
</ fornp

Smulating Data Acquisition from a Backend Server

In a prototype, it might be necessary to smulate the acquisition of data from a database on a
backend server. Thefallowing linesillustrate an example of this

<formid="'1ookupdata' >

<bl ock>
<i f cond="docunent.planet == 'nercury' ">
<assi gn name="docunent. di stance" expr="'58 mllion

kil ometers'"/>

<assi gn name="docunent. position" expr="'
pl anet to the sun'"/>

<assi gn name="docunent.orbit" expr="'88 days'"/>

<assi gn name="docunent.tenperature" expr="'440 degrees
Cel sius'"/>

<assi gn name="docunent. si ze" expr="'next to smallest'"/>
<assi gn name="docunent. at nosphere" expr="'98% helium 2%
hydr ogen' "/ >

<assi gn name="docunent. noons" expr="'no nmoons'"/>

t he cl osest

<[if>
<i f cond="docunent.planet == 'pluto' ">
<assi gn name="docunent. di stance" expr="'5.9 billion

kil ometers'"/>

<assi gn name="docunent. position" expr="'usually the
farthest planet fromthe sun'"/>

<assign name="docunent.orbit" expr="'248 and a half
years'"/>

<assi gn name="docunent.tenperature" expr="'negative 233
degrees Cel sius, only 40 degrees above absolute zero' "/>
<assi gn name="docunent.size" expr="'smallest'"/>

<assi gn name="docunent. at nosphere" expr="'nostly
nitrogen, with sone carbon nonoxi de and net hane'"/>
<assi gn name="docunent. noons" expr="'one noon'"/>
<[if>



Playing the Data

After getting the data, you need to play it, as shown in the following lines of code (note the use
of document-leve varigbles):

<formid="playit'>
<bl ock>
<if cond="docunent.topic == 'distance' ">
At an average di stance of <val ue
expr="docunent . di stance"/ >,
<val ue expr="document. planet"/> is <val ue
expr="docunent. position"/>.
</[if>
<if cond="docunent.topic == 'orbit"'">
It takes <val ue expr="docunent. pl anet"/> <val ue
expr="docunent.orbit"/> to orbit the sun
</[if>
<if cond="docunent.topic == 'tenperature' ">
The average surface tenperature of <val ue
expr="docunent. planet"/> is
<val ue expr="docunent.tenperature"/>
</[if>
<if cond="docunent.topic == 'size ">
<val ue expr="document. planet"/> is the <val ue
expr="docunent . si ze"/ > pl anet.
</[if>
<if cond="docunent.topic == 'atnosphere' ">
The at nosphere of <val ue expr="docunent. pl anet"/>
contai ns <val ue expr="docunent. at nosphere"/>.
</[if>
<if cond="docunent.topic == 'noons' ">
<val ue expr="docunent. pl anet"/> has <val ue
expr="docunent. nmoons"/ >.
</[if>
<if cond="docunent.topic == "all"">
At an average di stance of <val ue
expr="docunent . di stance"/ >,
<val ue expr="document. planet"/> is <val ue
expr="docunent. position"/>,
taki ng <val ue expr="docunent.orbit"/> to conplete its
orbit. It has an average surface tenperature of <val ue
expr="docunent.tenperature"/ > The atnosphere is <val ue
expr="docunent . at nosphere"/>. <val ue
expr="docunent. planet"/> is the <val ue
expr="docunent.si ze"/> planet, and has <val ue
expr="docunent. nmoons"/ >.
<got o next="#hel | owor| ds"/ >
</[if>
<got o next ="#what next"/ >
</ bl ock>
</fornw
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Using Breaks to Fine-Tune Timing

Y ou can use <bregk> tags to fine-tune the timing of pausesin auser interface. For example, if
amenu has more than three options, it's advantageous to separate the options with 750-msec
pauses. These pauses are long enough to invite users to barge-in to make a sdection, but are
short enough that they do not adversdly affect the time required to present al of the options.
Another use for <break> is to define the length of the pause that follows a nondirective prompt
before presenting a set of specific options (or, if there are too many options, playing an example
help). Wetypically set these breaks to 3 seconds (3000 milliseconds). If amenu occurs a a
task-termind point (a place where the user might want to escgpe from the current dialog turn),
then recent studies of videotaped usability sessons suggest that it'sagood ideato present a set
of dways-active navigation commands 1500 milliseconds after the end of the primary menu.
The following lines of code illugtrate al three of these uses for <break>.

Sel ect a planet. <break tine="3000ns"/>

Say Mercury, <break tine="750ms"/>
Venus, <break tinme="750ns8"/>
Earth, <break tinme="750nms"/>
Mars, <break tinme="750ns8"/>
Jupiter, <break tine="750ms"/>
Saturn, <break tinme="750ns"/>
Uranus, <break tinme="750ns"/>
Nept une, <break time="750nms"/>
O Pluto.

<break tine="1500nms"/> You can al ways say Repeat, Go Back
Start Over, or Exit.

Another important use of the <break> tag in prototypesusing TTSisto place asmal pause
(150 to 250 msec) at the beginning of system prompts and messages. The purpose of this smal
pause isto help users who have barged into a prompt or message to detect the change between
the message they have interrupted and the next message. Without this breek, the audio for the
messages runs together, making it difficult to tell when one has stopped and the next has started.
For example:

<break tinme="150nms"/>At any tine you can say Hel p
Repeat, Go Back, Start Over, or Exit. To continue,
say Mercury, Venus, Earth, Mars, Jupiter, Saturn,
Uranus, Neptune, or Pluto.
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Figure5. Hello Worlds Version 4

<?xm version="1.0" encodi ng="i so-8859-1"7?>

<I DOCTYPE vxm PUBLIC "-//WBC//DTD VO CEXM. 2.0//EN" "vxm 20-1115. dtd" >
<vxm version="2.0" xm ns="http://ww.w3.org/ 2001/ vxm ">

<nmet a nanme=" GENERATOR" content="Voi ce Tool kit for WbSphere Studio"/>

<property name="bargei ntype" val ue="speech"/>
<var nane="skipintro" expr="'play'"/>
<var nanme="hel pcounter” expr="0"/>
<var nane="di stance"/ >

<var nane="position"/>

<var nanme="orbit"/>

<var nane="tenperature"/>

<var nanme="size"/>

<var nane="at nosphere"/ >

<var nanme="noons"/>

<var nane="goback"/>

<var name="currentforni/>

<l'i nk next="#hel | owor| ds">
<granmmar version="1.0" node="voice" root="returntomin">
<rule id="returntomin" scope="public">
<one- of >
<i temrpmai n menu</itenr
<itenpstart over</itenp
</ one- of >
</rul e>
</ gr ammar >
</link>

<link next="#confirnmexit">
<granmar version="1.0" node="voi ce" root="goodbye">
<rul e i d="goodbye" scope="public">
<one- of >
<i t enrpgoodbye</itenm>
<itenpexit</itemr
</ one- of >
</rul e>
</ gr ammar >
</link>

<l i nk next ="#goback" >
<granmmar version="1.0" node="voice" root="return">
<rule id="return" scope="public">
<one- of >
<i tenmrgo back</itenw
</ one- of >
</rul e>
</ gr ammar >
</link>
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<formid="hel | oworl| ds">
<bl ock name='introduction' >
<assi gn name="hel pcounter" expr="0"/>
<assign name="currentfornl' expr="'helloworlds" "/>

<if cond="skipintro == "skip'">
<goto nextitem="pl anet"/>
<[if>

Wel conme to Hello Worlds! Your voice site for information

about the planets of the solar system You can say help
or repeat at any tine.
</ bl ock>
<field nane='pl anet' >
<pr onpt >
<break time="150ms"/>
Sel ect a planet. <break tine="3s"/>
Say Mercury, <break tine="750nms"/>
Venus, <break time="750ms"/>
Earth, <break time="750ns"/>
Mars, <break tine="750nms"/>
Jupiter, <break tine="750ms"/>
Saturn, <break tine="750nms"/>
Uranus, <break time="750ms"/>
Nept une, <break time="750nms"/>
Pl uto, <break time="750ns"/>
or Exit.
</ pronpt >
<catch event ="hel p noi nput nomatch">
<assi gn name="hel pcounter" expr="hel pcounter+1"/>
<i f cond="hel pcounter == 1">
<pr onpt >
<break tine="150nms"/>Pl ease say the nane of a pl anet.
<break tinme="2s"/> Select Mercury, Venus, Earth,
Mars, Jupiter, Saturn, Uranus, Neptune, or Pluto.
</ pronpt >
<lif>
<i f cond="hel pcounter == 2">
<pr onpt >
<break tinme="150nms"/>At any tine you can say Hel p
Repeat, Go Back, Start Over, or Exit. To continue,
say Mercury, Venus, Earth, Mars, Jupiter, Saturn,
Uranus, Neptune, or Pluto.
</ pronpt >
<assi gn name="hel pcounter" expr="0"/>
<lif>
</ catch>
<grammar version="1.0" node="voice" root="planet">
<rule id="planet" scope="public">
<one- of >
<itemprercury</itene
<itenpvenus</itenp
<itenpearth</itenp
<itenpmars</itenp
<itempjupiter</itenp
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<itenpsaturn</itenp

<i t enpuranus</itenp

<i tenmpnept une</itenr

<itemppluto</itenr

</ one- of >
</rul e>
</ gr anmar >
<filled>
<assi gn nanme="docunent. pl anet" expr="planet"/>
<assi gn name="docunent. ski pintro" expr=""'skip'"/>
<got o next ="#pl ayl andmar k" / >

</filled>
</field>
</fornp

<form id="pl ayl andmar k" >
<bl ock>
<audio src="triple.au"/>
<pr onpt >
<break time="150ms"/>
<val ue expr="docunent. pl anet"/>
<break time="150ms"/>
<audio src="triple.au"/>
</ pronpt >
<got 0 next ="#gettopic"/>
</ bl ock>
</ fornp

<formid='gettopic' >

<bl ock>
<assi gn name="hel pcounter" expr="0"/>
<assi gn name="docunent. goback" expr="'helloworlds'"/>
<assign name="currentfornl’ expr="'gettopic'"/>
</ bl ock>

<field nanme="t opic">

<pr onpt >

<break tinme="150ns"/>Sel ect a topic. <break tine="3s"/>

Say Distance from Sun, <break tine="750nms"/>
Orbital Period, <break tine="750nms"/>
Tenperature, <break tine="750nms"/>
Si ze, <break tine="750nms"/>
At nospheric Conposition, <break time="750ns"/>
Nunmber of Mons, <break tine="750nms"/>
or Tell Me Everything.
</ pronpt >
<catch event ="hel p noi nput nomatch">
<assi gn name="hel pcounter" expr="hel pcounter+1"/>
<i f cond="hel pcounter == 1">
<pr onpt >
<break tinme="150ns"/>Pl ease say the topic you're
interested in. Select Distance from Sun, Obita
Peri od, Tenperature, Size, Atnospheric Conposition,
Nunmber of Moons, or Tell Me Everything.
</ pronpt >
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<[if>
<i f cond="hel pcounter == 2">
<pr onpt >
<break tinme="150nms"/>At any tine you can say Hel p
Repeat, Go Back, Start Over, or Exit. To continue, say
Di stance from Sun, Orbital Period, Tenperature, Size,
At nospheric Conmposition, Nunber of Moons, or Tell M
Everyt hi ng.
</ pronpt >
<assi gn name="hel pcounter" expr="0"/>
<[if>
</ catch>
<grammar version="1.0" node="voice" root="pl anet property">
<rul e id="pl anet property" scope="public">
<one- of >
<itempdi stance from sun<tag>$="di stance"</tag></itenpr
<itemporbital period<tag>$="orbit"</tag></iten>
<i tenmrtenperature</itenr
<itenpsize</itenpr
<i t empat nospheri c conpositi on<t ag>$="at nosphere"</tag></itenpr
<i tempnunber of nmpons<tag>$="npons"</tag></iten>
<itemptell ne everything<tag>$="all"</tag></itenr
<i t emPno<t ag>$="goback"</tag></iten>
<itempt hats not right<tag>$="goback"</tag></itenr
</ one- of >
</rul e>
</ gr anmar >
<filled>
<assi gn name="docunent.topic" expr="topic"/>
<i f cond="topi c==' goback"' ">
<got o next ="#hel | owor| ds" />
<[if>
<got o next ="#l ookupdata"/ >
</[filled>
</field>
</ fornp

<formid="'1ookupdata' >

<bl ock>
<pr onpt >
</ pronpt >
<i f cond="docunent.planet == 'nercury' ">
<assi gn name="docunent. di stance" expr="'58 mllion

kil ometers'"/>
<assi gn name="docunent. position" expr=
pl anet to the sun'"/>
<assi gn name="docunent.orbit" expr="'88 days'"/>
<assi gn name="docunent.tenperature" expr="'440 degrees
Cel sius'"/>

<assi gn name="docunent. si ze" expr="'next to smallest'"/>
<assi gn name="docunent. at nosphere" expr=""'98% helium 2%
hydr ogen' "/ >

<assi gn name="docunent.noons" expr="'no noons'"/>
<[if>

t he cl osest
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<i f cond="docunent. pl anet

<assi gn name="docunent
kilometers'"/>
<assi gn name="docunent
fromthe sun'"/>
<assi gn name="docunent
<assi gn name="docunent
Cel sius, the hottest
greenhouse effect'"/>
<assi gn name="docunent
<assi gn name="docunent
di oxi de,
<assi gn name="docunent
<[if>

<i f cond="docunent. pl anet

<assi gn name="docunent
kil ometers'"/>

<assi gn name="docunent.

fromthe sun'"/>

<assi gn name="docunent.
<assi gn name="docunent.

Cel sius'"/>

<assi gn name="docunent.
<assi gn name="docunent.

21% oxygen' "/ >

<assi gn name="docunent.

</if>

<i f cond="docunent. pl anet

<assi gn name="docunent
kil ometers'"/>

<assi gn name="docunent.

fromthe sun'"/>

<assi gn name="docunent.
<assi gn name="docunent.
degrees Celsius'"/>
<assi gn name="docunent.
<assi gn name="docunent.
di oxi de, 3% nitrogen,

<assi gn name="docunent
<[if>

<i f cond="docunent. pl anet

<assi gn name="docunent
kil ometers'"/>
<assi gn name="docunent
fromthe sun'"/>

<assi gn name="docunent.
<assi gn name="docunent.
degrees Celsius'"/>

<assi gn name="docunent.
<assi gn name="docunent.

10% hel ium "/ >

<assi gn name="docunent.

</if>

<i f cond="docunent. pl anet

== 'venus' ">
.distance" expr="'108 mllion
. position" expr="'the second pl anet

.orbit" expr="'224 days'"/>
.tenperature" expr="'457 degrees

in the solar systemdue to a runaway

.Size" expr="'sixth largest'"/>
. at nosphere" expr="'97% car bon

3% nitrogen' "/ >

. moons" expr="'no nmoons'"/>

== 'earth ">
.distance" expr="'"150 mllion
position" expr="'the third pl anet

orbit" expr="'365 days'"/>
tenperature" expr="'15 degrees

size" expr="'fifth largest'"/>
at nrosphere" expr="'79% ni trogen,

noons" expr="'one noon'"/>

—= 'nars' ">
.distance" expr="'228 mllion
position" expr="'the fourth planet

orbit" expr="'687 days'"/>
tenperature" expr="'negative 55

size" expr="'seventh largest'"/>
at nosphere" expr="'96% car bon
1% argon' "/ >

. moons" expr="'two noons'"/>

== 'jupiter'">
.distance" expr="'778 mllion
.position" expr="'the fifth planet

orbit"
t enper at ure”

expr=""'12 years'"/>

expr=""'negative 153
si ze" expr="'
at nosphere”

| argest' "/ >
expr=""'90% hydr ogen,

noons" expr="'39 noons'"/>

"saturn' ">
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<assi gn name="docunent. di stance" expr="'1.4 billion
kilometers'"/>

<assi gn name="docunent. position" expr=
fromthe sun'"/>

<assi gn name="docunent.orbit" expr="'29 and a half
years'"/>

<assi gn name="docunent.tenperature" expr="'negative 185
degrees Celsius'"/>

<assi gn name="docunent.size" expr="'next to largest'"/>
<assi gn name="docunent. at nosphere" expr="'75% hydrogen,
25% hel i um "/ >

<assi gn name="docunent. nmoons" expr="'30 nmoons'"/>
<[if>
<i f cond="docunent.pl anet == 'uranus'">

<assi gn name="docunent. di stance" expr="'2.9 billion

kil ometers'"/>

<assi gn name="docunent. position" expr=
pl anet fromthe sun'"/>

<assi gn name="docunent.orbit" expr="'84 years'"/>
<assi gn name="docunent.tenperature" expr="'negative 215
degrees Celsius'"/>

<assi gn name="docunent.size" expr=""third largest'"/>
<assi gn name="docunent. at nosphere" expr="'83% hydrogen,
15% hel ium 2% met hane' "/ >

<assi gn name="docunent. noons" expr="'21 nmoons'"/>
<[if>
<i f cond="docunent.pl anet == ' neptune' ">

<assi gn name="docunent. di stance" expr="'4.5 billion

kil ometers'"/>

<assi gn name="docunent. position" expr="'usually the

ei ghth planet fromthe sun'"/>

<assi gn name="docunent.orbit" expr="'165 years'"/>
<assi gn name="docunent.tenperature" expr="'negative 225
degrees Celsius'"/>

<assi gn name="docunent.si ze" expr="'fourth |argest'"/>
<assi gn name="docunent. at nosphere" expr="'85% hydrogen,
13% hel ium 2% et hane' "/ >

<assi gn name="docunent. noons" expr="'eight noons'"/>
<[if>
<i f cond="docunent.planet == 'pluto' ">

<assi gn name="docunent. di stance" expr="'5.9 billion

kil ometers'"/>

<assi gn name="docunent. position" expr="'usually the
farthest planet fromthe sun'"/>

<assign name="docunent.orbit" expr="'248 and a half
years'"/>

<assi gn name="docunent.tenperature" expr="'negative 233
degrees Cel sius, only 40 degrees above absolute zero' "/>
<assi gn name="docunent.size" expr="'smallest'"/>

<assi gn name="docunent. at nosphere" expr="'nostly
nitrogen, with sone carbon nonoxi de and net hane'"/>
<assi gn name="docunent. noons" expr="'one noon'"/>
<[if>
<got o next="#playit"/>

the sixth planet

t he seventh



</ bl ock>
</fornp

<formid='playit'>

<bl ock>
<i f cond="docunent.topic == 'distance' ">
At an average di stance of
<val ue expr="document. di stance+ , ‘"/>
<val ue expr="docunent. planet"/> is
<val ue expr="docunent. position+ ."'"/>
<[if>
<if cond="docunent.topic == 'orbit'">

It takes <val ue expr="docunent. pl anet"/>
<val ue expr="docunment.orbit"/> to orbit the sun.
<[if>
<if cond="docunent.topic == 'tenperature'">
The average surface tenperature of

<val ue expr="docunent. planet"/> is

<val ue expr="document.tenperature+ .'"/>
<[if>
<if cond="docunent.topic == 'size ">

<val ue expr="docunent. planet"/> is the
<val ue expr="docunent.size"/> planet.

<[if>
<i f cond="docunent.topic == 'atnosphere' ">

The at nosphere of <val ue expr="docunent. pl anet"/>
cont ai ns <val ue expr="docunent. at nosphere+'."'"/>
<[if>
<i f cond="docunent.topic == 'noons' ">

<val ue expr="docunent. pl anet"/> has

<val ue expr="docunent. noons+'."'"/>

<[if>

<if cond="docunent.topic == "all"'">

At an average di stance of

<val ue expr="document. di stance+ , ‘"/>

<val ue expr="docunent. planet"/> is

<val ue expr="document.position+ , ‘"/>

t aki ng <val ue expr="docunent.orbit"/>

to conmplete its orbit.

It has an average surface tenperature of
<val ue expr="document.tenperature+ .'"/>

The atnopsphere is <val ue expr="docunent. at nrosphere+'

<val ue expr="docunent. planet"/> is the
<val ue expr="docunent.size"/> planet, and has

<val ue expr="docunent. noons+'.""/>
<got o next ="#hel | owor| ds" />
<[if>
<got 0 next ="#what next"/ >
</ bl ock>
</ fornp

<form i d=" what next"' >
<bl ock>
<assi gn name="hel pcounter" expr="0"/>
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<assi gn name="docunent. goback" expr="'gettopic'"/>
<assign name="currentfornl' expr="'whatnext'"/>
</ bl ock>
<bl ock>
<pr onpt >
<break time="150ms"/>
Sel ect another topic or another planet.
<break time="2s"/>
For nmore information about <val ue
expr ="docunent . pl anet"/ >,
</ pronpt >
</ bl ock>
<field nane="t opi c2">
<pr onpt >
sel ect Distance from Sun, <break tine="750nms"/>
Orbital Period, <break tine="750nms"/>
Tenperature, <break tine="750nms"/>
Si ze, <break tine="750nms"/>
At nospheric Conposition, <break time="750ns"/>
Nunmber of Mons, <break tine="750nms"/>
or Tell Me Everything.
</ pronpt >
<catch event ="hel p noi nput nomatch">
<assi gn nanme="hel pcounter" expr="hel pcounter+1"/>
<i f cond="hel pcounter == 1">
<pr onpt >
<break tinme="150ns"/>Pl ease say the topic you're
interested in. Select Distance from Sun, O bital Period,
Tenperature, Size, Atnospheric Conposition, Number of
Moons, or Tell Me Everything.
</ pronpt >
<[if>
<i f cond="hel pcounter == 2">
<pr onpt >
<break tinme="150nms"/>At any tine you can say Hel p, Repeat,
Go Back, Start Over, or Exit. To continue, say Distance
from Sun, Orbital Period, Tenperature, Size, Atnospheric
Conposition, Number of Moons, or Tell Me Everything.
</ pronpt >
<assi gn name="hel pcounter" expr="0"/>
<[if>
</ catch>
<grammar version="1.0" node="voi ce" root="pl anetprop2">
<rul e id="pl anet prop2" scope="public">
<one- of >
<itempdi stance from sun<tag>$="di stance"</tag></itenpr
<itemporbital period<tag>$="orbit"</tag></iten>
<i tenmptenperature</itenr
<itenpsize</itenpr
<i t empat nospheri c conpositi on<tag>$="at nosphere"</tag></itenpr
<i tempnunber of nmpons<tag>$="noons"</tag></iten>
<itemptell ne everything<tag>$="all"</tag></itenr
<itenmprepeat</itenp
<itemprercury</itene
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<itenpvenus</itenp
<itenpearth</itenp
<itenpmars</itenpr
<itempjupiter</itenp
<itenpsaturn</itenp
<i t enpur anus</itenp
<i tenmpnept une</itenr
<itemppluto</itenr
<i tenmpsel ect another topic<tag
<i tenpsel ect another pl anet<ta
</ one- of >
</rul e>
</ gr anmar >
<filled>
<if cond="topic2 " newpl anet ' "
<got o next ="#hel | owor| ds" />
<[if>
<if cond="topic2 'newt opic' ">
<goto nextitem="topic2"/>
<[if>
<if cond="topic2 "mercury' ">
<assi gn name="docunent. pl anet"
<got o next ="#pl ayl andmar k" / >
<[if>
<if cond="topic2 "venus'">
<assi gn name="docunent. pl anet"
<got o next ="#pl ayl andmar k" / >
<[if>
<if cond="topic2 "earth' ">
<assi gn name="docunent. pl anet"
<got o next ="#pl ayl andmar k" / >
<[if>
<if cond="topic2 "mars' ">
<assi gn name="docunent. pl anet"
<got o next =" #pl ayl andmar k" / >
<[if>
<if cond="topic2 "jupiter' ">
<assi gn name="docunent. pl anet"
<got o next =" #pl ayl andmar k" / >
<[if>
<if cond="topic2 "saturn' ">
<assi gn name="docunent. pl anet"
<got o next =" #pl ayl andmar k" / >
<[if>
<if cond="topic2 "uranus' ">
<assi gn name="docunent. pl anet"
<got o next ="#pl ayl andmar k" / >
<[if>
<if cond="topic2 ' neptune' ">
<assi gn name="docunent. pl anet"
<got o next ="#pl ayl andmar k" / >
<[if>
<if cond="topic2 "pluto' ">
<assi gn name="docunent. pl anet"

>$="newt opi c"</tag></itenp
g>$="newpl anet "</ tag></itenp

>

expr=""nmercury'"/>

expr=""venus'"/>

expr=""earth'"/>

expr=""mars"'"/>

expr=""jupiter'"/>

expr=""'saturn'"/>

expr=""uranus'"/>

expr ="' neptune' "/ >

expr=""pluto' "/>
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<got o next ="#pl ayl andmar k" / >

<[if>

<if cond="topic2 == 'repeat'">
<got o next="#playit"/>

<[if>

<assi gn name="docunent.topic" expr="topic2"/>
<got o next ="#l ookupdata"/ >

</filled>
</field>
</fornp

<form i d=' goback' >
<bl ock>
<got o expr=
</ bl ock>
</fornp

#' +docunent . goback"/ >

<formid="confirmexit'>
<field nane="exit Choi ce" type="bool ean">
<pr onpt >
<break time="150ms"/>
Do you want to end this call?
</ pronpt >
<catch event ="hel p noi nput nomatch">
<assi gn nanme="hel pcounter" expr="hel pcounter+1"/>

<i f cond="hel pcounter == 1">

<pronpt ><break time="150ns"/>Pl ease say Yes, No, or Repeat.</pronpt>
<[if>

<i f cond="hel pcounter == 2">

<pr onpt >

<break tine="150nms"/>At any tine you can say Hel p, Repeat,
Go Back, Start Over, or Exit. To end the call, say Yes.
To return to Hello Worlds, say No.
</ pronpt >
<assi gn name="hel pcounter" expr="0"/>
<[if>
</ catch>
<filled>
<i f cond="exit Choice">
<got 0 next="#exit"/>
<el se/ >
<audio src="triple.au"/>
<pr onpt >
<break time="150ms"/>
Ret ur ni ng.
</ pronpt >
<got o expr="'#" +docunent.currentform'/>
<[if>
</[filled>
</field>
</ fornp

<formid="exit'>
<bl ock>



<pr onpt >
<break time="150ms"/>
Thanks for calling Hello Worlds. Goodbye!
</ pronpt >
<exit/>
</ bl ock>
</ fornp

</ vxm >

Sample 4b. Using Recorded Speech
The main difference between Hello Worlds Verson 4 and Verson 4b is the introduction of
recorded speech. The complete code for Version 4b appearsin the Appendix.

Replacing TTSwith Recorded Speech

Replacing static TTS with recorded speech is reasonably easy for a prototype, aslong as
you're willing to record the audio yoursdf or you have someone who will do it for you. For a
commercidly deployed system, you will want to have the audio segments produced
professiondly, following guiddines such as those available in Baentine and Morgan (2001).

To do the converson for text initidly programmed for production via TTS, you enclose the text
in <audio> and </audio> tags, and specify the name (and, if necessary, the required directory
path) using the ‘src’ attribute in the <audio> tagf, as shown below. Because any large project
will have many audio files, it'sa good ideato put the audio filesin their own folder in the project
(the example shows the path to afolder named *audio’).

<audi o src="audio/intro.au">

Wel conme to Hello Worlds! Your voice site for information
about the planets of the solar system

</ audi o>

To create the audio file, select File > New > Audio File from the VVoice Toolkit menu bar, then
use the audio tool that appearsto create theinitia recording. This ensures that the recording
will have the gppropriate attributes for the browser to be ableto play it. If you areusing a
separae directory for the audio files, be sureto saveit in the audio directory. If the system
can't find the specified audio file, it will use play thetext with TTS,

Editing Recorded Audio Segments

After making your recordings, you should use an audio editor if you have one to equdize the
volume of your recordings, to trim beginning and ending slences, and to take care of any
required editing of segment-interna pauses (either lengthening or shortening). Figure 6 shows
the waveforms of an origina and trimmed audio segment.

8 The only reason that the name of the audio file startswith ‘z-* isto position it at the end of the
alphabetically-organized file list in the Navigator panel of the Voice Toolkit. Thisisnothing morethan a
convenient way to group the audio files together.
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Figure 6. Original and Trimmed Audio Segments
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As shown in Figure 6, dmogt dl of the slence has been trimmed (deleted) from the beginning
and end of the segment. Unless there is a specific reason to do otherwise, you should trim
recorded speech aggressively to avoid unwanted delaysin the playing of audio segments
(caused by slence at the beginning of the segment) and unwanted extensons of the sllence
timeout period (caused by slence at the end of a segment).



Dynamic Selection of Audio Segments

InVoiceXML 2.0, you dynamicdly select an audio segment to play (like the dynamic methods
available for controlling the dataplayed by TTS). Thisfeatureisavallable by using ‘expr’ in
place of ‘sC’ ingde an <audio> tag, as shown in the fourth line of the following form:

<form id="pl ayl andmar k" >
<bl ock>
<audi o src="audio/triple.au"/>
<audi o expr=""audi o/' +docunent. pl anet +' . au' ">
<break time="150ms"/>
<val ue expr="docunent. pl anet"/>
<break time="150ms"/>
</ audi o>
<audi o src="audio/triple.au"/>
<got 0 next ="#gettopic"/>
</ bl ock>
</ fornp

Note: If you plan to play two audio segments together to make alarger ssgment, try to end the
first segment at anatura pause point (for example, a period or comma) to help make the
concatenation of the segments sound as naturd as possible.
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Using an Application Root Document

All examplesiin this report have coded the entire gpplication in one document, with variable and
grammar scope et to 'document’ level asrequired. An dternative structure uses multiple
documents, with an 'application root document’ containing aways- active commands and other
common code. Aslong asaset of VoiceXML documents refers to the gpplication root
document, it staysloaded, and its variables and grammars, if set to document scope on the
goplication root document, are available for use on any page of the gpplication. Referencesto
an gpplication root document appear in the <vxml> dement:

<vxm version="2.0" application="app-root.vxm ">

Very complex prototypes might be easer to manage if broken up into severad documents that
refer to a common gpplication root document.
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Appendix: Hello Worlds Version 4b

<?xm version="1.0" encodi ng="i so-8859-1"7?>

<! DOCTYPE vxm PUBLIC "-//WC//DTD VO CEXM. 2.0//EN" "vxm 20-1115.dtd">
<vxm version="2.0" xm ns="http://ww.w3. org/ 2001/ vxm ">

<nmet a nanme=" GENERATOR"' content="Voice Tool kit for WebSphere Studio"/>
<var nane="ski pintro" expr="'play'"/>
<var nane="hel pcounter" expr="0"/>

<var nane="di stance" expr="'undefined "/>
<var nane="position" expr="'undefined "/>
<var nane="orbit" expr="'undefined "/>

<var nane="tenperature" expr="'undefined "/>
<var nane="size" expr="'undefined "/>

<var nane="at nosphere" expr="'undefined "/>
<var nane="noons" expr="'undefined "/>

<var nane="goback" expr="'undefined "/>

<var nane="currentform expr="'undefined "/>

<property name="bargei ntype" val ue="speech"/>

<l i nk next ="#hel | owor | ds" >
<grammar version="1.0" node="voice" root="returntonain">
<rule id="returntomin" scope="public">
<one- of >
<itenpmai n nmenu</itenp
<itenpstart over</itenp
</ one- of >
</rul e>
</ gr anmar >
</link>

<link next="#confirmexit">
<grammar version="1.0" node="voice" root="goodbye">
<rul e id="goodbye" scope="public">
<one- of >
<i tenrgoodbye</itenr
<itempexit</itenp
</ one- of >
</rul e>
</ grammar >
</link>

<l i nk next="#goback" >
<grammar version="1.0" node="voice" root="return">
<rule id="return" scope="public">
<one- of >
<itenpgo back</itenp
</ one- of >
</rul e>
</ gr anmar >
</link>



<formid="hel | oworl| ds">
<bl ock name='introduction' >
<assi gn name="hel pcounter" expr="0"/>
<assign name="currentfornl' expr="'helloworlds" "/>

<if cond="skipintro == "skip'">
<goto nextitem="pl anet"/>
<[if>

<audi o src="audio/intro.au">
Wel come to Hello Worlds! Your voice site for information
about the planets of the solar system You can say help
or repeat at any tine.
</ audi o>
</ bl ock>
<field nane='pl anet' >
<pr onpt >
<break time="150ms"/>
<audi o src="audi o/ mai n. au" >
Sel ect a planet. <break tine="3000ns"/>
Say Mercury, <break tine="750ms"/>
Venus, <break time="750ms"/>
Earth, <break time="750ns"/>
Mars, <break tine="750nms"/>
Jupiter, <break tine="750ms"/>
Saturn, <break tine="750nms"/>
Uranus, <break time="750ms"/>
Nept une, <break time="750nms"/>
Pl uto, <break time="750ns"/>
or Exit.
</ audi o>
</ pronpt >
<catch event ="hel p noi nput nomatch">
<assi gn name="hel pcounter" expr="hel pcounter+1"/>
<i f cond="hel pcounter == 1">
<audi o src="audi o/ mai nhel pl. au" >
<break tine="150nms"/>Pl ease say the nane of a pl anet.
<break tine="2000ns"/>
Sel ect Mercury, Venus, Earth, Mars, Jupiter, Saturn,
Uranus, Neptune, or Pluto.

</ audi o>
<[if>
<i f cond="hel pcounter == 2">

<audi o src="audi o/ anyti nme. au" >
<break tinme="150nms"/>At any tine you can say Hel p
Repeat, Go Back, Start Over, or Exit.

</ audi o>

<audi o src="audi o/ mai nhel p2. au" >
To conti nue, say Mercury, Venus, Earth, Mars, Jupiter
Saturn, Uranus, Neptune, or Pluto.

</ audi o>

<assi gn name="hel pcounter" expr="0"/>
<[if>
</ catch>

<grammar version="1.0" node="voice" root="planet">
<rule id="planet" scope="public">
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<one- of >

<itemprercury</itene

<itenpvenus</itenp

<itenpearth</itenp

<itenpmars</itenpr

<itempjupiter</itenp

<itenpsaturn</itenp

<i t enpur anus</itenp

<i tenmpnept une</itenr

<itemppluto</itenr

</ one- of >
</rul e>
</ gr anmar >
<filled>
<assi gn name="docunent. pl anet" expr="planet"/>
<assi gn name="docunent. ski pintro" expr=""'skip'"/>
<got o next ="#pl ayl andmar k" / >

</filled>
</field>
</fornp

<form id="pl ayl andmar k" >
<bl ock>
<audi o src="audio/triple.au"/>
<audi o expr=""audi o/' +docunent. pl anet +' . au' ">
<break time="150ms"/>
<val ue expr="docunent. pl anet"/>
<break time="150ms"/>
</ audi o>
<audi o src="audio/triple.au"/>
<got 0 next ="#gettopic"/>
</ bl ock>
</ fornp

<formid='gettopic' >
<bl ock>
<assi gn name="hel pcounter" expr="0"/>

<assi gn name="docunent. goback" expr="'helloworlds'"/>
<assign name="currentfornl’ expr="'gettopic'"/>
</ bl ock>
<field nanme="t opic">
<pr onpt >
<break time="150ms"/>
<audi o src="audi o/ sel ectatopic.au">
Sel ect a topic.
</ audi o>
<audi o src="audio/list.au">
<break tine="3000ns"/>
Say Distance from Sun, <break tine="750nms"/>
Orbital Period, <break tine="750nms"/>
Tenperature, <break tine="750nms"/>
Si ze, <break tine="750nms"/>
At nospheric Conposition, <break time="750ns"/>
Nunmber of Mons, <break tine="750nms"/>
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or Tell Me Everything.
</ audi o>
</ pronpt >
<catch event ="hel p noi nput nomatch">
<assi gn name="hel pcounter" expr="hel pcounter+1"/>
<i f cond="hel pcounter == 1">
<audi o src="audi o/ topi chel pl.au">
<break tinme="150ns"/>Pl ease say the topic you're
interested in. Select Distance from Sun, Obita
Period, Tenperature, Size, Atnospheric Conposition,
Nunmber of Moons, or Tell Me Everything.

</ audi o>
<[if>
<i f cond="hel pcounter == 2">

<audi o src="audi o/ anyti nme. au" >
<break tinme="150nms"/>At any tine you can say Hel p
Repeat, Go Back, Start Over, or Exit.
</ audi o>
<audi o src="audi o/ topi chel p2. au">
To continue, say Distance from Sun, Orbital Period,
Tenperature, Size, Atnospheric Conposition, Number of
Moons, or Tell Me Everything.

</ audi o>

<assi gn name="hel pcounter" expr="0"/>
<[if>
</ catch>

<grammar version="1.0" node="voice" root="pl anet property">
<rul e id="pl anet property" scope="public">
<one- of >
<itempdi stance from sun<tag>$="di stance"</tag></itenpr
<itemporbital period<tag>$="orbit"</tag></iten>
<i tenmptenperature</itenr
<itenpsize</itenpr
<i t empat nospheri c conpositi on<t ag>$="at nosphere"</tag></itenpr
<i tempnunber of nmpons<tag>$="npons"</tag></iten>
<itemptell ne everything<tag>$="all"</tag></itenr
<i t emPno<t ag>$="goback"</tag></itenm>
<itempt hats not right<tag>$="goback"</tag></itenr
</ one- of >
</rul e>
</ gr anmar >
<filled>
<assi gn name="docunent.topic" expr="topic"/>
<i f cond="topi c==' goback"' ">
<got o next ="#hel | owor| ds" />
<[if>
<got o next ="#l ookupdata"/ >
</[filled>
</field>
</ fornp

<formid="'1ookupdata' >
<bl ock>
<i f cond="docunent.planet == 'nercury'">
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<assi gn name="docunent.

kilometers'"/>
<assi gn name="docunent
pl anet to the sun'"/>

<assi gn name="docunent.

<assi gn name="docunent
Cel sius'"/>

<assi gn name="docunent.

<assi gn name="docunent
hydr ogen' "/ >

<assi gn name="docunent.

</if>

<i f cond="docunent. pl anet

<assi gn name="docunent
kil ometers'"/>
<assi gn name="docunent
fromthe sun'"/>
<assi gn name="docunent
<assi gn name="docunent
Cel sius, the hottest i

di stance" expr="'58 mllion

. position" expr="'the cl osest
orbit" expr="'88 days'"/>

.tenperature" expr="'440 degrees

si ze"
. at nosphere"

expr=""next to smallest'"/>
expr=""'98% helium 2%

noons" expr="'no noons'"/>

== 'venus'">
.distance" expr="'108 mllion
.position" expr="'the second pl anet

.orbit" expr="'224 days'"/>
.tenperature" expr="'457 degrees
n the sol ar

system due to a runaway greenhouse effect'"/>

<assi gn name="docunent. si ze" expr=
<assi gn name="docunent. at nrosphere"
di oxi de, 3% nitrogen'"/>
<assi gn name="docunent. noons"
<[if>

sixth largest'"/>
expr=""97% car bon

expr="'no nmoons'"/>

<i f cond="docunent.planet == '"earth' ">

<assi gn name="docunent. di stance" expr="'150 mllion

kil ometers'"/>

<assi gn name="docunent. position" expr="'the third pl anet

fromthe sun'"/>
<assi gn name="docunent.
<assi gn name="docunent
Cel sius'"/>

<assi gn name="docunent.
<assi gn name="docunent
21% oxygen' "/ >
<assi gn name="docunent.
<[if>

orbit" expr="'365 days'"/>
.tenperature" expr="'15 degrees

size" expr="'fifth largest'"/>
. at nosphere" expr="'79% ni trogen,

noons" expr="'one noon'"/>

<i f cond="docunent.planet == '"nmars' ">

<assi gn name="docunent. di stance" expr="'228 mllion

kil ometers'"/>

<assi gn name="docunent. position" expr="'the fourth planet

fromthe sun'"/>

<assi gn name="docunent.orbit" expr="'687 days'"/>
<assi gn name="docunent.tenperature" expr="'negative 55
degrees Celsius'"/>

<assi gn name="docunent.si ze" expr="'seventh |argest'"/>
<assi gn name="docunent. at nosphere" expr=""'96% car bon

di oxi de, 3% nitrogen, 1% argon'"/>

<assi gn name="docunent. noons" expr="'two noons'"/>
<[if>
<i f cond="docunent.planet == "jupiter'">

<assi gn name="docunent. di stance" expr="'778 mllion
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kilometers'"/>

<assi gn name="docunent.position" expr="'the fifth pl anet
fromthe sun'"/>

<assi gn name="docunent.orbit" expr="'12 years'"/>
<assi gn name="docunent.tenperature" expr="'negative 153
degrees Celsius'"/>

<assi gn name="docunent.si ze" expr="'largest'"/>

<assi gn name="docunent. at nosphere" expr=""'90% hydr ogen,
10% hel ium "/ >

<assi gn name="docunent. nmoons" expr="'39 nmoons'"/>
<[if>
<i f cond="docunent.planet == 'saturn'">

<assi gn name="docunent. di stance" expr="'1.4 billion

kil ometers'"/>

<assi gn name="docunent. position" expr=
fromthe sun'"/>

<assi gn name="docunent.orbit" expr="'29 and a half
years'"/>

<assi gn name="docunent.tenperature" expr="'negative 185
degrees Celsius'"/>

<assi gn name="docunent.size" expr="'next to largest'"/>
<assi gn name="docunent. at nosphere" expr=""'75% hydrogen,
25% hel i um "/ >

<assi gn name="docunent. nmoons" expr="'30 nmoons'"/>
<[if>
<i f cond="docunent.pl anet == 'uranus'">

<assi gn name="docunent. di stance" expr="'2.9 billion

kil ometers'"/>

<assi gn name="docunent. position" expr="'
pl anet fromthe sun'"/>

<assi gn name="docunent.orbit" expr="'84 years'"/>
<assi gn name="docunent.tenperature" expr="'negative 215
degrees Celsius'"/>

<assi gn name="docunent.size" expr="'"third largest'"/>
<assi gn name="docunent. at nosphere" expr="'83% hydrogen,
15% hel ium 2% met hane' "/ >

<assi gn name="docunent. nmoons" expr="'21 nmoons'"/>
<[if>
<i f cond="docunent. pl anet == ' neptune' ">

<assi gn name="docunent. di stance" expr="'4.5 billion

kil ometers'"/>

<assi gn name="docunent. position" expr="'usually the

ei ghth planet fromthe sun'"/>

<assi gn name="docunent.orbit" expr="'165 years'"/>
<assi gn name="docunent.tenperature" expr="'negative 225
degrees Celsius'"/>

<assi gn name="docunent.si ze" expr="'fourth |argest'"/>
<assi gn name="docunent. at nosphere" expr="'85% hydrogen,
13% hel ium 2% et hane' "/ >

<assi gn name="docunent. noons" expr="'eight noons'"/>
<[if>

<if cond="docunent.planet == 'pluto' ">

<assi gn name="docunent. di stance" expr="'5.9 billion
kilometers'"/>

the sixth planet

t he seventh
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<assi gn name="docunent. position" expr="'usually the
farthest planet fromthe sun'"/>
<assi gn name="docunent.orbit" expr="'248 and a half
years'"/>
<assi gn name="docunent.tenperature" expr="'negative 233
degrees Cel sius, only 40
degrees above absolute zero' "/ >
<assi gn name="docunent.size" expr="'smallest'"/>
<assi gn name="docunent. at nosphere" expr="'nostly
nitrogen, with sone carbon nonoxi de and net hane'"/>
<assi gn name="docunent.noons" expr="'one noon'"/>
<[if>
<got o next="#playit"/>
</ bl ock>
</ fornp

<formid="playit'>

<bl ock>
<i f cond="docunent.topic == 'distance' ">
At an average di stance of
<val ue expr="document. di stance+ , ‘"/>
<val ue expr="docunent.planet"/> is
<val ue expr="docunent. position+ ."'"/>
<[if>
<if cond="docunent.topic == 'orbit'">

It takes <val ue expr="docunent. pl anet"/>
<val ue expr="docunment.orbit"/> to orbit the sun.
<[if>
<if cond="docunent.topic == 'tenperature'">
The average surface tenperature of

<val ue expr="docunent. planet"/> is

<val ue expr="document.tenperature+ .'"/>
<[if>
<if cond="docunent.topic == 'size ">

<val ue expr="docunent. planet"/> is the
<val ue expr="docunent. size"/> planet.

<[if>

<i f cond="docunent.topic == 'atnosphere' ">

The at nosphere of <val ue expr="docunent. pl anet"/>
cont ai ns <val ue expr="docunent. at nosphere+'."'"/>
<[if>

<i f cond="docunent.topic == 'noons' ">

<val ue expr="docunent. pl anet"/> has

<val ue expr="docunent. noons+'.""/>
<[if>
<if cond="docunent.topic == "all"'">

At an average di stance of

<val ue expr="document. di stance+ , ‘"/>

<val ue expr="docunent. planet"/> is

<val ue expr="document.position+ , ‘"/>

t aki ng <val ue expr="docunent.orbit"/>

to conmplete its orbit.

It has an average surface tenperature of
<val ue expr="document.tenperature+ .'"/>
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The at nobsphere is <val ue expr="docunent. at nosphere+'."'"/>
<val ue expr="docunent.planet"/> is the
<val ue expr="docunent.size"/> planet, and has

<val ue expr="docunent. noons+'.""/>
<got o next ="#hel | owor| ds" />
<[if>
<got 0 next ="#what next"/ >
</ bl ock>
</ fornp

<form i d=" what next"' >
<bl ock>
<assi gn name="hel pcounter" expr="0"/>
<assi gn name="docunent. goback" expr="'helloworlds'"/>
<assign name="currentfornl' expr="'whatnext'"/>
</ bl ock>
<bl ock>
<audi o src="audi o/ newpl anet. au" >
<break tinme="150nms"/>Sel ect another topic or another planet.
</ audi o>
<audi o src="audi o/ pause2000. au" >
<break tine="2000ns"/>
</ audi o>
<i f cond="docunent. pl anet ==' nercury' ">
<audi o src="audi o/ norenercury. au">
For nmore information about <val ue
expr ="docunent . pl anet"/ >,
</ audi o>
<[if>
<i f cond="docunent. pl anet ==' venus' ">
<audi o src="audi o/ norevenus. au" >
For nmore information about <val ue
expr ="docunent . pl anet"/ >,
</ audi o>
<[if>
<i f cond="docunent. pl anet=="earth' ">
<audi o src="audi o/ noreearth. au">
For nmore information about <val ue
expr ="docunent . pl anet"/ >,
</ audi o>
<[if>
<i f cond="docunent. pl anet=="nars"' ">
<audi o src="audi o/ noremars. au" >
For nmore information about <val ue
expr ="docunent . pl anet"/ >,
</ audi o>
<[if>
<if cond="docunent.planet=="jupiter'">
<audi o src="audi o/ norej upiter.au">
For nmore information about <val ue
expr ="docunent . pl anet"/ >,
</ audi o>
<[if>
<i f cond="docunent. pl anet=="saturn' ">
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<audi o src="audi o/ noresat urn. au" >
For nmore information about <val ue
expr ="docunent . pl anet"/ >,
</ audi o>
<[if>
<i f cond="docunent. pl anet ==' uranus"' ">
<audi o src="audi o/ nor eur anus. au" >
For nmore information about <val ue
expr ="docunent . pl anet"/ >,
</ audi o>
<[if>
<i f cond="docunent. pl anet ==' nept une' ">
<audi o src="audi o/ nor enept une. au" >
For nmore information about <val ue
expr ="docunent . pl anet"/ >,
</ audi o>
<[if>
<i f cond="docunent. pl anet=="pluto' ">
<audi o src="audi o/ norepl uto. au">
For nmore information about <val ue
expr ="docunent . pl anet"/ >,
</ audi o>
<[if>
</ bl ock>
<field nane="t opi c2">
<pr onpt >
<audi o src="audio/list.au">
sel ect Distance from Sun, <break tine="750ms"/> Orbita
Peri od, <break tine="750nms"/> Tenperature,
<break tinme="750ns"/> Size, <break time="750ms"/>
At nospheric Conposition, <break time="750nms"/> Nunber of
Moons, <break tinme="750n8"/> or Tell Me Everything.
</ audi o>
</ pronpt >
<catch event ="hel p noi nput nomatch">
<assi gn name="hel pcounter" expr="hel pcounter+1"/>
<i f cond="hel pcounter == 1">
<audi o src="audi o/ topi chel pl. au">
<break tinme="150ns"/>Pl ease say the topic you're
interested in. Select Distance from Sun, Obita
Period, Tenmperature, Size, Atnospheric Conposition,
Nunber of Moons, or Tell Me Everything.
</ audi o>
<[if>
<i f cond="hel pcounter == 2">
<audi o src="audi o/ anyti nme. au" >
<break tinme="150nms"/>At any tine you can say Hel p
Repeat, Go Back, Start Over, or Exit.
</ audi o>
<audi o src="audi o/ topi chel p2. au">
To continue, say Distance from Sun, Orbital Period,
Tenperature, Size, Atnospheric Conposition, Number of
Moons, or Tell Me Everything.
</ audi o>
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<assi gn name="hel pcounter" expr="0"/>
<[if>
</ catch>
<grammar version="1.0" node="voi ce" root="pl anetprop2">
<rul e id="pl anet prop2" scope="public">
<one- of >
<itempdi stance from sun<tag>$="di stance"</tag></itenpr
<itemporbital period<tag>$="orbit"</tag></iten>
<i tenmrtenperature</itenr
<itenpsize</itenpr
<i t empat nospheri c conpositi on<t ag>$="at nosphere"</tag></itenpr
<i tempnunber of mpons<tag>$="noons"</tag></iten>
<itemptell ne everything<tag>$="all"</tag></itenr
<itenmprepeat</itenp
<itemprercury</itene
<itenpvenus</itenp
<itenpearth</itenp
<itenpmars</itenp
<itempjupiter</itenp
<itenpsaturn</itenp
<i t enpur anus</itenp
<i tenmpnept une</itenr
<itemppluto</itenr
<itempsel ect another topic<tag>$="newtopic"</tag></iten>
<itempsel ect another pl anet<tag>$="newpl anet"</tag></itemnmr
</ one- of >

</rul e>

</ gr anmar >

<filled>

<if cond="topic2 == 'newpl anet' ">
<got o next ="#hel | owor| ds" />
<[if>

<if cond="topic2 == 'newtopic'">
<goto nextitem="topic2"/>

<[if>

<if cond="topic2 == "nmercury' ">

<assi gn name="docunent. pl anet" expr="'nercury'"/>
<got o next =" #pl ayl andmar k" / >

<[if>

<if cond="topic2 == 'venus'">

<assi gn name="docunent. pl anet" expr="'venus'"/>
<got o next =" #pl ayl andmar k" / >

<[if>

<if cond="topic2 == 'earth' ">

<assi gn name="docunent. pl anet" expr="'earth' "/>
<got o next ="#pl ayl andmar k" / >

<[if>

<if cond="topic2 == "mars'">

<assi gn nanme="docunent. pl anet" expr="'mars'"/>
<got o next ="#pl ayl andmar k" / >

<[if>
<if cond="topic2 == "jupiter'">
<assi gn name="docunent. pl anet" expr="'jupiter'"/>

<got o next ="#pl ayl andmar k" / >
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<[if>

<if cond="topic2 == 'saturn'">

<assi gn name="docunent. pl anet" expr="'saturn'"/>
<got o next ="#pl ayl andmar k" / >

<[if>

<if cond="topic2 == 'uranus'">

<assi gn name="docunent. pl anet" expr="'uranus'"/>
<got o next ="#pl ayl andmar k" / >
<[if>
<if cond="topic2 == 'neptune' ">

<assi gn name="docunent. pl anet" expr="'neptune'"/>
<got o next ="#pl ayl andmar k" / >
<[if>
<if cond="topic2 == "pluto' ">

<assi gn name="docunent. pl anet" expr="'pluto'"/>
<got o next ="#pl ayl andmar k" / >

<[if>

<if cond="topic2 == 'repeat'">
<got o next="#playit"/>

<[if>

<assi gn name="docunent.topic" expr="topic2"/>
<got o next ="#l ookupdata"/ >

</filled>
</field>
</fornp

<form i d=' goback' >
<bl ock>
<got o expr=
</ bl ock>
</fornp

#' +docunent . goback"/ >

<formid="confirmexit'>
<field nane="exit Choi ce" type="bool ean">
<pr onpt >
<break time="150ms"/>
<audi o src="audi o/ end. au" >
Do you want to end this call?
</ audi o>
</ pronpt >
<catch event ="hel p noi nput nomatch">
<assi gn name="hel pcounter" expr="hel pcounter+1"/>
<i f cond="hel pcounter == 1">
<audi o src="audi o/ yesnor epeat . au" >
<break tine="150nms"/>Pl ease say Yes, No, or Repeat.
</ audi o>
<[if>
<i f cond="hel pcounter == 2">
<audi o src="audi o/ anyti nme. au" >
<break tinme="150nms"/>At any tine you can say Hel p
Repeat, Go Back, Start Over, or Exit.

</ audi o>
<audi o src="audi o/ exi t hel p2. au" >
To end the call, say Yes. To return to Hello Worlds,
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say No.
</ audi o>
<assi gn name="hel pcounter" expr="0"/>
<lif>
</ catch>
<filled>
<i f cond="exit Choice">
<got 0o next="#exit"/>
<el se/ >
<audio src="triple.au"/>
<audi o src="audi o/ returning. au">
<break tinme="150ns"/>Ret urni ng.
</ audi o>
<goto expr=
<lif>
</filled>
</field>
</ fornp

#' +document . currentforni'/ >

<formid="exit'>
<bl ock>
<audi o src="audi o/ bye. au" >

<break tinme="150ns"/> Thanks for calling Hello Wrlds.

</ audi o>

<exit/>
</ bl ock>
</fornmp

</ vxm >

Goodbye



