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•   VoiceXML examples



22 May 2000 AVIOS 2000   San Jose, California USA

Introduction and OverviewIntroduction and Overview
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• VoIP is transport

• VoiceXML is for interactive voice response services

Is this Voice over IP?
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• Isn’t the web taking over everything?
- Phones are everywhere

- Everyone has a wireless phone

§ particularly outside USA

- Can’t use a PC while driving

- Instant-On

Who cares about phones?
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• What about WAP on screen phones?
- Small screens can be restricting
- Input is difficult on small keypads
- Can’t use during many circumstances

§ while driving
§ private situations
§ noisy environments

- Combinations of graphical and voice services
§ display-only
§ voice-only
§ voice control with display
§ voice output augmenting display

• ∀ Use the right interface for the task

Who cares about voice?
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• Can’t use during many circumstances
§ Private situations

§ Meetings, church services, movie theatre

§ Noisy environments

• ∀ Use the right interface for the task

When is voice not useful?
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• Why not write a voice application on a dedicated
telephony platform?
- Reuse existing web infrastructure

- Domain-specific language simplifies programming

- 3rd party programmability

Why the Internet?
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• Information retrieval
- news, sports, traffic, stock quotes

• e-Transactions (e-Commerce, e-Tailing, etc)
- customer service: package tracking, account status, call-centers

- financial: banking, stock trading

• Telephone services
- “Virtual storefront” and voice routing

- personal voice dialing

- one-number find-me

• Intranet
- inventory, ordering, HR services, corporate portals

• Unification
- myWhatever:  Personal portals, Personal agents, merged/unified messaging

What do you mean by services?
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• Basic IVR
- Computer: “For stock quotes, press 1.  For trading, press 2.  …”
- Human: (presses DTMF “1”)

• Basic speech IVR?
- C: “Say the stock name for a price quote.”
- H: “Lucent Technologies”

• Advanced speech IVR
- C: “Stock Services, how may I help you?”
- H: “Uh, what’s Lucent trading at?”

• “near-Natural Language”
- C: “How may I help you?”
- H: “Um, yeah, I’d like to get the current price of Lucent Technologies”
- C: “Lucent is up two at sixty eight and a half.”
- H: “OK.  I want to buy one hundred shares at market price.”
- C: “…”

Voice Interface: What functionality?
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Evolution of Interactive Services Architectures

PSTN
End 
User

Internet

End
User

•Service logic
•Transaction server interface

Web
Server

VoiceXML ServerVoiceXML Server

•Voice & Telephony functions
•ASR, TTS, DTMF
•Audio play/record
•Telephony interface

••VoiceXML clientVoiceXML clientIVR Platform

•Voice & Telephony functions
•ASR, TTS, DTMF
•Audio play/record
•Telephony interface

•Service logic
•Transaction server interface

Service logic

Transaction
interface
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VoiceXML and Web-based telephony

• Markup Language and Web-based architecture for
interactive speech telephony services
- Exploits the web to simplify voice service creation and hosting

- Enables consolidation of voice and web services

- Separates service logic from user interaction
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Players

• End Customers
- Easier-to-use applications

• Network Providers
- New business model

• Application/Content developers
- Leverage web infrastructure

- Portability of telephony infrastructure
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Economics

• New Services
• New Revenue Streams

- More cellular airtime
- Subscription services

• Service Delivery
- Voice hosting vs. premises equipment

§ Low barrier to entry
§ Multiple applications share network resources

• Service Development
- Web development model
- Telephony programmers vs. web programmers
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History and Standardization

• Based on previous voice/telephony markup languages
- PML, VoxML, Speech Markup Language

• Standards groups
- VoiceXML Forum (http://www.voicexml.org)

-  W3C Voice Browser Working Group (http://www.w3.org/Voice)
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VoiceXML heritage
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1995
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VoiceXML Forum

• The VoiceXML Forum is an industry organization
- Founded by AT&T, IBM, Lucent and Motorola in March 1999

- “Chartered with establishing and promoting VoiceXML, a new standard essential
to making Internet content and information accessible via voice and telephone”

• Specification v0.9 released August 1999
• Specification v1.0 released March 2000

- Submitted to W3C (acknowledged 22 May 2000)

• Over 150 Supporters
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World Wide Web Consortium

• International Standards for the Web
- HTML, XML, etc.

• Voice Browser "Activity" started October 1998
- Wide variety of interests:

§ Voice-augmented graphical browsers

§ "Voice Browsing" extant web content via phone

§ Voice telephony services via domain-specific markup languages

• Voice Browser Working Group
- Defining standards for:

§ Dialog Markup

§ Grammar formats

§ Speech Synthesis Markup

§ Natural Language Semantics
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Architecture and ScenariosArchitecture and Scenarios
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Traditional Architecture of Enterprise IVR

PSTN
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caller
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Public Internet

“Virtual Storefront”

PSTN

Enterprise
Web Server

VoiceXML Server

HTTP
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DB

Call
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caller
Voice Portal
Web Server

HTTP
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• Standard/Common high-level language
• Leverage open, standard, known technology

• DN∀∀ URI

Key Concepts
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 Architecture

PSTN

Stock trade
customer

Stock trade
Application Server

VoiceXML
server

•Telephony interface
•ASR, TTS, DTMF
•Audio play/record

•Service logic (e.g. CGI-BIN)
•Content
•Transaction processing
•Database interface

HTTP

Internet

HTTP

http://www.someurl.com/voice

Dials 
1-888-555-1111

888-555-1111 ==
http://www.someurl.com/voice
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 Architecture

PSTN

Stock trade
customer

Stock trade
Application Server

VoiceXML
server

•Telephony interface
•ASR, TTS, DTMF
•Audio play/record

•Service logic (e.g. CGI-BIN)
•Content
•Transaction processing
•Database interface

HTTP

VoiceXML
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Welcome to
the stock ...
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of ...

VoiceXML
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Voice Notification ServicesVoice Notification Services
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 Architecture - Notification Service (voice outcalling)

PSTN

Stock trade
customer

Stock trade
Application Server

VoiceXML
Server

•Telephony interface
•ASR, TTS, DTMF
•Audio play/record

•Service logic (e.g. CGI-BIN)
•Content
•Transaction processing
•Database interface

HTTP

Internet

HTTP

DB triggers voice call,
e.g. stock price reaches 

preset threshold

Phone rings...

http://www.someurl.com/voice?
call=630-555-4321
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 Architecture - Notification Service (voice outcalling)

PSTN

Stock trade
customer

Stock trade
Application Server

VoiceXML
Server

•Telephony interface
•ASR, TTS, DTMF
•Audio play/record

•Service logic (e.g. CGI-BIN)
•Content
•Transaction processing
•Database interface

HTTP

VoiceXML

Internet

HTTP

VoiceXML
Hi Ken,

Lucent is
up 10 ...

Wow! Sell 
100 shares

 ...

VoiceXML
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Identification, Authentication, and Security

• User Identification and Authentication
- Not necessary for many services

§ generic information dissemination, customer information, etc

- Numeric login and PIN
- “Secret” Keywords

§ single word/phrase,  e.g. mother’s maiden name, etc.

§ random prompting among small set of data (favorite color, birthplace, etc)

- Speaker verification
- Caller ID or ESN

§ identifies phone number or phone

§ may be adequate for many services

§ combined with other authentication schemes such as PIN
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Identification, Authentication and Security

• Transport security and system authentication
- Identify/Authenticate platform
- protect data in transit

§ HTTP
§ HTTPS
§ SSL

§ PGP?
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VoiceXMLVoiceXML
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VoiceXML

• High-level programming language
- Supports simple or complex speech dialogs

- Control speech and telephony resources in uniform manner
§ High-level abstraction of platform capabilities

- Shield application programmers from platform details
§ no need to know ASR, TTS, telephony APIs

- Enables portability
§ run on any supported platform, whether an enterprise system or in telephone network

- Common service creation
§ Content providers, Tool providers, Platform providers
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Language Scope

• Human-Machine Interaction
- Audio Output

§ text to speech

§ pre-recorded audio files

- Audio Input

§ speech recognition

§ audio recording

- Character Input

§ TouchTone™

• Basic Connection Control
- Disconnect

- Transfer

• General Service Logic

• State Management

• Dialog Generation

• Dialog Sequencing

• Database Operations

• Legacy System Operations

VoiceXML Application
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Language Design Requirements

• Responsiveness
- allow specification of multiple interactions per page to reduce client/server

network and processing delays
- state machine-based dialogs

• Ease of Use
- make common dialogs easy to write
- enable complex dialogs

• Error/Event Handling
- include explicit mechanisms for handling various common issues:

§ unexpected user response (inappropriate response, ‘help’ etc)
§ ASR errors
§ network anomalies
§ hardware/software platform errors

• Enable Directed and Mixed Initiative dialogs
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VoiceXML featuresVoiceXML features
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VoiceXML Features

DialogDialog
FeaturesFeatures

PerformancePerformance
FeaturesFeatures

PlatformPlatform
FeaturesFeatures

TelephonyTelephony
FeaturesFeatures
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Dialog Features

• Menus, Forms, Sub-Dialogs
- <menu>, <form>,  <subdialog>

• Inputs
- Speech Recognition <grammar>

- Recording <record>

- Keypad <dtmf>

• Outputs
- Audio files <audio>

- Text-To-Speech

• Events <nomatch>, <noinput>, <help>, <catch>, <throw>

• Variables, Scripting  <var>, <script>

• Transition, Submission <goto>, <submit>

DialogDialog
FeaturesFeatures

Telephony
Features

Platform
Features

Performance
Features
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Supported Dialog Styles

• Menus
- Computer: “For California, press 1.  For Oregon, press 2…”

- Human: “1”

- Computer: “For Los Angeles, press 1, For San Diego, press 2…”

• Forms
- Directed Dialogs

§ C: “Please say the state for which you want the weather.”

§ H: “California”

§ C: “Please say the city for which you want the weather.”

§ H: “Los Angeles”

- Mixed Initiative Dialogs

§ C: “For which city and state would you like the weather?”

§ H: “Los Angeles, California”
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Telephony Features

• Simple Connection Control
- Transfer to 3rd party     <transfer>

- Add 3rd party               <transfer bridge=“true”>

- Disconnect user           <disconnect>

• Telephony information
- Automatic Number Identification

- Dialed Number Information Service

- Information Indicator Digit

- User-to-User Information (ISDN)

Dialog
Features

TelephonyTelephony
FeaturesFeatures

Platform
Features

Performance
Features
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Telephony Features

PSTN

VoiceXML
platform

Caller 3rd Party

Dialog
Features

TelephonyTelephony
FeaturesFeatures

Platform
Features

Performance
Features
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Telephony Features

PSTN

3rd Party

Dialog
Features

TelephonyTelephony
FeaturesFeatures

Platform
Features

Performance
Features

Caller

VoiceXML
platform
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Platform Features

• Accommodate Platform strengths
• Invoke Platform-specific functionality

- <object>

- e.g. SpeechObject custom credit card dialog

- e.g. cell phone current location (lat/lon)

• Control Platform properties
- <property>

- e.g. speech recognition threshold level

Dialog
Features

Telephony
Features

PlatformPlatform
FeaturesFeatures

Performance
Features



22 May 2000 AVIOS 2000   San Jose, California USA

Web-based Resources

• VoiceXML Documents
• Audio Files
• Input Grammars
• Scripts
• Objects
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Performance Features

• Challenge:  Minimize “Dead Air”
• Response:

- Caching

§ standard HTTP or “re-load” semantics

- Prefetching

§ identify pre-fetch candidates

- Fetching

§ limit delays

§ “music on hold”

Dialog
Features

Telephony
Features

Platform
Features

PerformancePerformance
FeaturesFeatures
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Extensibility

• How to extend language to handle:
- Custom platform features

- New language constructs and capabilities

§ Tradeoff between portability and new/specific functionality

• Vendor-specific features considered for new releases
• Merging of VoiceXML and HTML or WML
• Subsets for specific applications, ala XHTML modules
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VoiceXML examplesVoiceXML examples
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Most Basic Example

<?xml version="1.0"?>
<vxml version="1.0">
    <form>
        <block>

  <prompt>
<emp>Hello</emp>, World!

  </prompt>
</block>

    </form>
</vxml>

hello.vxml
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<?xml version="1.0"?>
<vxml version="1.0">
    <menu>
    <prompt>Would you like <enumerate/></prompt>
        <choice next="http://…coffee.vxml">coffee</choice>
        <choice next="http://…tea.vxml">tea</choice> 
        <choice next="http://…milk.vxml">milk</choice> 
        <choice next="http://…nothing.vxml">nothing</choice>

<nomatch>I didn't understand what you said.</nomatch>
<noinput>You must say something.</noinput> 

    </menu>
</vxml>

 

Basic Response - <menu>

drink.vxml
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<?xml version="1.0"?>
<vxml version="1.0">
    <form>
        <field name="drink">
            <prompt>Would you like coffee, tea, milk, or nothing?</prompt>
            <grammar type=application/x-jsgf src="drink.gram"/>
        </field>
        <block> 
            <submit next="http://….drink2..."  namelist="drink" method="get"/>
        </block>
    </form>
</vxml>
 

Basic Response - <form>

drink.vxml
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#JSGF V1.0;

grammar ask_drink;

public <drink> = [uh] coffee | tea | milk | nothing [please];

 

Basic Response - grammar

drink.gram
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Directed Dialog - VoiceXML

<?xml version="1.0"?> 
<vxml version="1.0">
    <form id="weather_info">
        <block>

<prompt><emp>Welcome</emp> to the weather information service.</prompt>
        </block>
        <field name="state">
            <prompt>What state?</prompt>
            <grammar src="weather.gram#state" type="application/x-jsgf"/>
            <catch event="help">
                Please speak the state for which you want the weather.
            </catch>
        </field>
        <field name="city">
            <prompt>What city?</prompt>
            <grammar src="weather.gram#city" type="application/x-jsgf"/>
            <catch event="help">
                Please speak the city for which you want the weather.
            </catch>
        </field>
        <block>
            <submit next="http://weather…"/>
        </block>
    </form>
</vxml>

weather.vxml
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Directed Dialog - grammar

#JSGF V1.0;

grammar weather;

public <state> = California | Illinois | New Jersey | New York;
public <city> = Palo Alto | Naperville | Florham Park | Yorktown Heights;

weather.gram
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Mixed Initiative Dialog - VoiceXML

weather.vxml

<?xml version="1.0"?>
<vxml version="1.0">
     <form id="weather_info">
       <grammar src="weather.gram#cityandstate" type="application/x-jsgf"/>
        <!-- Caller can't barge in on today's advertisement. -->
        <block>
            <prompt bargein="false">
                Welcome to the weather information service.
                Buy Joe's Spicy Shrimp Sauce.
            </prompt>
        </block>

        <initial name="start">
            <prompt>
                For what city and state would you like the weather?
            </prompt>
            <help>
                Please say the name of the city and state for which you
                you would like a weather report.
            </help>
            <noinput count="1"><reprompt/></noinput>
            <noinput count="2"><assign name="start" expr="true"/></noinput>
        </initial>
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Mixed Initiative Dialog - VoiceXML (continued)

       <field name="state">
            <prompt>What state?</prompt>
            <help>Please speak the state for which you want the weather.</help>
        </field>

        <field name="city">
            <prompt>
                Please tell us the city for which you want the weather?
            </prompt>
            <help>Please speak the city for which you want the weather.</help>
            <filled>
                <!-- Most of our customers are in LA. -->
                <if cond="city == 'Los Angeles' &amp;&amp; state == undefined">
                    <assign name="state" expr="'California'"/>
                </if>
            </filled>
        </field>
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Mixed Initiative Dialog - VoiceXML (continued)

        <field name="go_ahead" type="boolean" modal="true">
            <prompt>
                Do you want to hear the weather for
                <value name="city"/>, <value name="state"/>?
            </prompt>
            <filled>
                <if cond="go_ahead == true">
                    <prompt bargein="false">
                        Don't forget, buy Joe's Spicy Shrimp Sauce.
                    </prompt>
                    <submit next="http://localhost:8080/servlet/weather"
                          namelist="city state"/>
                </if>
                <clear name="city state go_ahead"/>
            </filled>
        </field>
    
    </form>

</vxml>    
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Mixed-Initiative Dialog - grammar

#JSGF V1.0;

grammar weather;

public <cityandstate> =
    [uh] <city> {this.city=$} [<state> {this.state=$}] [please] |
    [uh] <state> {this.state=$} [<city> {this.state=$}] [please];

<city> = Los Angeles | San Francisco | Naperville | Yorktown Heights;
<state> = California | Illinois | New York;

weather.gram
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Shadow Variables

<field name="state">

   <prompt> Please say the name of a state. </prompt>

   <grammar src="states.gram"/>

   <filled>

     <if cond="state$.confidence < 0.4">

        <throw event="nomatch"/>

     </if>

   </filled>

</field>
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Directed dialogs: Menus vs. Forms

• Menus
- grammars automatically generated

- no need to write grammars

- simple to create automatically numbered short lists

    <menu>
         <prompt>Choose from <enumerate/></prompt>
         <choice next="sports.vxml"> sports </choice>
         <choice next="weather.vxml"> weather </choice>
         <choice next="news.vxml"> news </choice>
    </menu>

“Choose between sports, weather, news.”
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Directed dialogs: DTMF Menu

• DTMF Menus
- With or without ASR

- Simple to create automatically numbered short lists
- Can specify DTMF inputs using dtmf attribute

    <menu>
         <prompt>For sports, press 1. For weather, press 2.  

For news, press 3.</prompt>
         <choice dtmf="1" next="sports.vxml"> sports </choice>
         <choice dtmf="2" next="weather.vxml"> weather </choice>
         <choice dtmf="3" next="news.vxml"> news </choice>
         <choice dtmf="0" next="cust_svc.vxml"> customer service </choice>
    </menu>

“For sports, press 1. For weather, press 2. For news, press 3.”
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Directed dialogs: Menus vs. Forms

• Forms
- grammars allow flexibility and power for complex phrases and dialog

    <form>
        <block>

<prompt> 
    Welcome to the <emp>World’s First</emp>Voice Portal.
</prompt>

        </block>

        <field id="main">
<prompt> Choose from sports, weather, or news.</prompt>
<grammar src="mainmenu.gram" type="application/x-jsgf"/>

       </field>

       <block>
<submit next="http://www.wfvp.com/choice"/>

       </block>
   </form>
       

“Welcome to the World’s First voice portal.
Choose between sports, weather, or news.”



22 May 2000 AVIOS 2000   San Jose, California USA

Subdialogs

<!-- form dialog that calls a subdialog -->
<form>
   <subdialog name="result" src="#getdriverslicense">
     <param name="birthday" expr="'2000-02-10'"/>
     <filled>
          <submit next="http://myservice.example/cgi-bin/process"/>
     </filled>
   </subdialog>
</form>
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Subdialogs

<!-- subdialog to get drivers license -->
<form id="getdriverslicense">
  <var name="birthday"/>

  <field name="drivelicense">
    <grammar src="http://grammarlib/drivegrammar.gram" 

type="application/x-jsgf"/>
    <prompt> Please say your driver's license. </prompt>
    <filled>
       <if cond="validdrivelicense(drivelicense,birthday)">
          <var name="status" expr="true"/>
       <else/>
          <var name="status" expr="false"/>
       </if>
       <return namelist="drivelicense status"/>
    </filled>
  </field>
</form>

  

        



22 May 2000 AVIOS 2000   San Jose, California USA

Subdialog:  Credit Card example

  
<?xml version="1.0"?>
<vxml version="1.0">
 
<!-- Example of subdialog to collect credit card information. -->
<!-- file is at http://www.somedomain.example/ccn.vxml -->
 
<form id="getcredit">
  <var name="status" expr="'no_result'"/>
  <var name="username"/>
 
  <field name="creditcardnum">
     <prompt> What is your credit card number? </prompt>
     <help>I am trying to collect your credit card information.
         <reprompt/>
     </help>
     <nomatch> <return namelist="status"/> </nomatch>
     <grammar src="http://www.somedomain.example/ccn.gram"/>
  </field>
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Subdialog:  Credit Card example

  
<field name="expirydate" type="date">
     <prompt>What is the expiry date of this card?</prompt>
     <help>I am trying to collect the expiry date of the 

creditcard number you provided.
        <reprompt/>
     </help>
     <nomatch><return namelist="status"/></nomatch>
  </field>

  <block>
    <assign name="status" expr="'result'"/>
       <return namelist="status creditcardnum expirydate"/>
  </block>
</form>
 
</vxml>
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Subdialog:  Credit Card example

<?xml version="1.0"?>
<vxml version="1.0">
<!-- Example main program -->
<!-- http://www.somedomain.example/main.vxml -->
<!-- calls subdialog ccn.vxml -->
 
<var name="username"/> <!-- assume this gets defined by some dialog -->
 
<form id="buysoftware">

<var name="ccn"/>
<var name="exp"/>

   <grammar src="buysomestuff.gram" type="application/x-jsgf"/>
   <initial name="start">
      <prompt>
         Please tell us the software product you wish to buy and
         the operating system on which it must run.
      </prompt>
      <noinput>
         <assign name="start" expr="true"/>
      </noinput>
   </initial>
   <field name="product">
       <prompt> Which software product would you like to buy? </prompt>
   </field> 
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Subdialog:  Credit Card example

<field name="operatingsystem">
       <prompt> Which operating system does this software need to run on?
       </prompt> 
</field>
   <subdialog name="cc_results" src="http://somedomain.example/ccn.vxml">
      <filled>
         <if cond="cc_results.status=='no_result'">
            Sorry, your credit card information could not be
            Obtained. This order is cancelled.
            <exit/>
         <else/>
            <assign name="ccn" expr="cc_results.creditcardnum"/>
            <asssign name="exp" expr="cc_results.expirydate"/>
         </if>
      </filled>
   </subdialog>
   <block>
       We will now process your order. Please hold.
       <submit namelist="username product operatingsystem ccn exp"/>
   </block>
 
</vxml> 
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Application root document

app-root.vxml

main.vxml page2.vxml page3.vxml



22 May 2000 AVIOS 2000   San Jose, California USA

Application Root Document

<?xml version="1.0"?>

<vxml version="1.0" application="app-root.vxml"> 

<link next="operator_xfer.vxml"> 

    <grammar type="application/x-jsgf">

      operator | attendant | I want to talk to a human </grammar> 

</link>

</vxml>
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main.vxml

<?xml version="1.0"?>

<vxml version="1.0" application="app-root.vxml">

     <form>
        <block>

<prompt> 
    Welcome to The <emp>World’s First</emp> Voice Portal.
</prompt>

        </block>

        <field id="main">
<prompt> Choose from sports, weather, or news.</prompt>
<grammar src="mainmenu.gram" type="application/x-jsgf"/>

       </field>

       <block>
<submit next="http://www.twfvp.com/choice"/>

       </block>
    </form>

</vxml>



22 May 2000 AVIOS 2000   San Jose, California USA

<transfer>

• Connect to a 3rd party
- Blind transfer (VoiceXML Server drops out)

- Bridge connection (adds 3rd leg to call)

• Used for:
- “operator” opt-out

- Voice dialer application
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<transfer>

<form name="transfer">

  <var name="mydur" expr="0"/>

  <block>

    <audio src="chopin12.wav">  <!–- play some music while transferring… -->

  </block>

  <transfer name="mycall" dest="phone://18005551234" 

    connecttimeout="30s" bridge="true">

     <filled>

        <assign name="mydur" expr="mycall$.duration"/>

        <if cond="mycall == 'busy'">

<prompt>Sorry, our customer support team is busy serving

other customers.  Please try again later.</prompt>

        <elseif cond="mycall == 'noanswer'"/>

          <prompt>Sorry, our customer support team's normal hours

are 9 am to 7 pm Monday through Saturday.</prompt>

        </if>

      </filled>

  </transfer>

  <block>

      <submit namelist="mycall mydur" next="/cgi-bin/report"/>

  </block>

</form> 
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Voice Name Dialer

• Say a name, transfer to that person
- e.g. auto-attendant

• Use <menu>s or <form>s for selection
• Use <transfer> to connect caller to callee
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Voice Name Dialer

<?xml version="1.0"?>
<vxml version="1.0">

<menu>
  <prompt>Thanks for calling Enuncia Communications.

  Please say the name of the person you wish to talk with.
  </prompt>

   <choice next="#rehor"><grammar> Ken | Ken Rehor | Rehor </grammar></choice>
   <choice next="#ladd"><grammar>Ladd | Dave Ladd | David Ladd </grammar></choice>
   <choice next="#weinraub">

<grammar>Weinraub | Dave Weinraub | David Weinraub </grammar></choice>
   <choice next="#daves"><grammar> Dave | David </grammar></choice>
   <noinput>You must say something.</noinput>
   <noinput count="2">

Please say the name of the person you wish to talk with.
   </noinput>
   <nomatch>I didn't understand what you said. Please speak clearly.</nomatch>
</menu>
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Voice Name Dialer

<form id="rehor">
   <transfer name="call_ken" dest="phone://15105057740" connecttimeout="30s">
    <filled>
    <if cond="call_ken == 'busy'">
      <prompt>Ken's line is busy. Please call back later.</prompt>
    <elseif cond="call_ken == 'noanswer'"/>
      <prompt>Sorry, Ken is not available now. Please call back later.</prompt>
    </if>
    </filled>
   </transfer>
</form>
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<menu id="daves">
   <prompt>David Ladd or David Weinraub?</prompt>

  <choice next="#ladd">David Ladd</choice>
  <choice next="#ladd">Ladd</choice>
  <choice next="#weinraub">David Weinraub</choice>
  <choice next="#weinraub">Weinraub</choice>
</menu>

<form id="ladd">
 <block>
   <prompt>David Ladd.  Transferring...</prompt>
 </block>
   <transfer name="call_ladd" dest="phone://15105057730" connecttimeout="30s">
    <filled>
    <if cond="call_ladd == 'busy'">
      <prompt>David Ladd's line is busy. Please call back later.</prompt>
    <elseif cond="call_ladd == 'noanswer'"/>
      <prompt>Sorry, David Ladd is not available now. Please call back later.</prompt>
    </if>
    </filled>
   </transfer>
</form>

Voice Name Dialer
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Voice Name Dialer

<form id="weinraub">
 <block>
   <prompt>David Weinraub.  Transferring...</prompt>
 </block>
   <transfer name="call_weinraub" dest="phone://15105057730" connecttimeout="30s">
    <filled>
    <if cond="call_weinraub == 'busy'">
      <prompt>David Weinraub's line is busy. Please call back later.</prompt>
    <elseif cond="call_weinraub == 'noanswer'"/>
      <prompt>Sorry, David Weinraub is not available now. 

Please call back later.</prompt>
    </if>
    </filled>
   </transfer>
</form>

</vxml>
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http://www.http://www.voicexmlvoicexml.org.org
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Backup slides
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Term: URI

(from RFC2396. Berners-Lee, et. al.  http://www.ics.uci.edu/pub/ietf/uri/rfc2396.txt )

“A URI can be further classified as a locator, a name, or both. The term "Uniform
Resource Locator" (URL) refers to the subset of URI that identify resources via a
representation of their primary access mechanism (e.g., their network "location"),
rather than identifying the resource by name or by some other attribute(s) of that
resource. The term "Uniform Resource Name" (URN) refers to the subset of URI that
are required to remain globally unique and persistent even when the resource ceases to
exist or becomes unavailable.”
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Term: URI and URL

(from RFC1680 Berners-Lee, et. al.    http://rfc.fh-koeln.de/rfc/html/rfc1630.html)

“URIs
This document defines a way to encapsulate a name in any registered name space,
and label it with the the name space, producing a member of the universal set. Such an
encoded and labelled member of this set is known as a Universal Resource Identifier, or URI.
The universal syntax allows access of objects available using existing protocols, and may be
extended with technology. The specification of the URI syntax does not imply anything about
the properties of names and addresses in the various name spaces which are mapped onto the
set of URI strings. The properties follow from the specifications of the protocols and the
associated usage conventions for each scheme.

URLs
For existing Internet access protocols, it is necessary in most cases to define the encoding of
the access algorithm into something concise enough to be termed address. URIs which refer to
objects accessed with existing protocols are known as "Uniform Resource Locators" (URLs)
and are listed here as used in WWW, but to be formally defined in a separate document.”


