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FIG. 3171
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FIG. 32
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FIG., 53
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PERSONAL VIRTUAL ASSISTANT

CROSS REFERENCE TO RELATED
APPLICATIONS

[0001] This application is a continuation of U.S. applica-
tion Ser. No. 12/053,229, filed Mar. 3, 2008, which in turn is
a continuation of U.S. application Ser. No. 10/837,605, filed
May 4, 2004, entitled “Personal Virtual Assistant,” now U.S.
Pat. No. 7,415,100, which in turn is a continuation of U.S.
application Ser. No. 09/519,075, filed Mar. 6, 2000, now U.S.
Pat. No. 6,757,362; all of these applications are hereby incor-
porated by reference in their entireties.

FIELD OF THE INVENTION

[0002] The present invention relates to a computer-based,
personal virtual assistant for managing communications and
information, whose behavior can be changed by the user and
whose behavior automatically adapts to the user.

BACKGROUND OF THE INVENTION

[0003] Mobile professionals, such as physicians, attorneys,
sales representatives and other highly mobile professionals
often find it difficult to communicate with clients, customers,
colleagues and assistants. These mobile professionals travel
frequently and are not accessible via a desk telephone or
traditional, wired computer network. They typically employ
human assistants to relay important information, maintain
their schedules and filter out all unnecessary interruptions.
The virtual assistant of the present invention allows the
mobile professional to access personal, company, and public
information, including contacts, schedules, and databases
from any interactive device, such as telephone.

[0004] Electronic assistants with voice interfaces are
known. U.S. Pat. No. 5,653,789 to Miner, et al. discloses a
method implemented by a computer-based electronic assis-
tant to receive and manage incoming calls to a subscriber. The
electronic assistant in Miner, however, does not disclose a
virtual assistant whose underlying behavior can be changed
by the user or who has any degree of automatic adaptivity.
[0005] Voice response systems (VRS) that automatically
adapt to the user are known. For example, U.S. Pat. No.
5,483,608 to O’Sullivan discloses an interactive VRS that
automatically adapts to suit the speed at which the caller
interacts with the system. The VRS disclosed in O’Sullivan is
programmed to measure the response times of the caller and
adjust the playing speed of the application dialogue’s voice
messages accordingly using an algorithm incorporated into
the application software of the voice response system. Thus,
if the caller is responding relatively fast and without error to
the voice message prompts, the system will gradually speed
up subsequent voice message prompts. If the caller is
responding more slowly to the voice message prompts or is
making errors in their responses, the system will slow down
subsequent voice message prompts. The system disclosed in
O’Sullivan, however, does not perform the actions of a virtual
assistant, nor does it permit the user to control how the system
adapts.

[0006] Another caller adaptive VRS is disclosed in U.S.
Pat. No. 5,553,121 to Martin et al. Martin et al. discloses a
system for varying the voice menus and segments presented
to the user of a voice response system according to the com-
petence of the user. The response time of a user to voice
prompts is measured and an average response time is deter-
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mined. It is assumed that the lower the average response time,
the greater the competence of the user. The average response
time is used as an index to a table of ranges of response times.
Each range has respective voice segments associated there-
with. The voice segments comprise oral instructions or que-
ries for the user and vary according to the anticipated com-
petence of the user. If the average response time changes such
that the voice segments indexed are different to the current
voice segments then a data base containing information relat-
ing to user competence is updated to reflect such a change.
Accordingly, when the user next interacts with the voice
response system a new set of voice segments more appropri-
ate to the user’s competence will be played. The system in
Martin et al. also discloses determining user competence by
identifying individual callers using existing caller identifica-
tion technology. The call identification code of a telephone
call can be used as an index to data stored in a user database
comprising information relating to the competence of a user.
Alternatively, the user can be asked to enter a password before
further access is allowed to the system. The password can
then serve as an index to the stored data associated with the
user. The stored data identifies which set of voice data is
appropriate for use during an interaction with said user. Alter-
natively, determining the number of times per day that a user
accesses the system or the length of time which a user has
subscribed to such a system may also be indicative of their
competence. Again, VRS disclosed in Martin does not per-
form the functions of a virtual assistant, nor does it permit the
use to have any significant degree of control over the behavior
of'the system.

[0007] Further, while the prior art systems adapt automati-
cally to the caller, the degree of adaptation is relatively lim-
ited. For example, the prior art systems do not disclose a
virtual assistant that automatically uses words associated
with polite discourse when the user’s input contains words
associated with polite discourse. Prior art systems also do not
disclose a virtual assistant that adapts to the user based on the
user’s emotional state.

SUMMARY OF INVENTION

[0008] The present invention relates to a personal virtual
assistant with many discrete features, each of which com-
prises a separate but related invention. Thus, one aspect of the
present invention is a computer-based virtual assistant the
behavior of which can be changed by the user, comprising a
voice user interface for inputting information into and receiv-
ing information from the virtual assistant by speech, a com-
munications network, a virtual assistant application running
on a remote computer, the remote computer being electroni-
cally coupled to the user interface via the communications
network, wherein the behavior of the virtual assistant changes
responsive to user input.

[0009] Another aspect of the present invention is a com-
puter-based virtual assistant that automatically adapts its
behavior comprising a voice user interface for inputting infor-
mation into and receiving information from the virtual assis-
tant by speech, a communications network, a virtual assistant
application running on a remote computer, the remote com-
puter being electronically coupled to the user interface viathe
communications network, wherein the remote computer is
programmed to automatically change the behavior of the
virtual assistant responsive to input received by the virtual
assistant. As detailed below, the virtual assistant adapts to the
user in many different ways based on the input the virtual
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assistant receives. Such input could be user information, such
as information about the user’s experience, the time between
user sessions, the amount of time a user pauses when record-
ing a message, the user’s emotional state, whether the user
uses words associated with polite discourse, and the amount
of time since a user provided input to the virtual assistant
during a session.

[0010] Other features and advantages will become apparent
based on the following detailed description of the preferred
embodiments and the claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] FIG.1isanoverview of the virtual assistant (VA) of
the present invention;

[0012] FIG. 2 is a diagram of the VA Server;

[0013] FIG. 3 is a diagram of the VA Studio;

[0014] FIG. 4 is a diagram of the VA Engine conceptual
model;

[0015] FIG. 5 is a diagram of the VA Manager conceptual
model;

[0016] FIG. 61isascreenshot of the Microsoft Management

Console for managing the VA Server Manger;

[0017] FIG.7isascreenshot ofaweb page thatuses Active
Server Pages to manage the VA Server Manager;

[0018] FIG. 8 is a diagram of the component relationships
of a VA Server Set;

[0019] FIG.9is a diagram of a relatively small VA system;
[0020] FIG. 10 is a diagram of a large VA system;

[0021] FIG. 11 is a diagram of a very large VA system;
[0022] FIG.12 isadiagram of a hardware configuration for

a single ISDN PRI link;

[0023] FIG.13 is a diagram of a hardware configuration for
a two ISDN PRI links;

[0024] FIG. 14 is a screen shot of the Custom Component
Selection screen;

[0025] FIG.15isascreen shot of GlobalCall Feature Selec-
tion screen;

[0026] FIG. 16 is a screen shot of the Outlook Feature
Selection pane;

[0027] FIG. 17 is a screen shot of the VA Management
Console;

[0028] FIG. 18 is of the VA Management Console with the

general information form displayed in the right panel;
[0029] FIG. 19 is a screen shot of the Add Application
Instance Dialog box;

[0030] FIG. 20 is a screen shot of the Select TTS Server
Dialog box;
[0031] FIG. 21 is a screen shot of the Add Recognition

Server Dialog box;

[0032] FIG. 22 is a screen shot of the Add VA Engine
Dialog box;

[0033] FIG. 23 is a screen shot of the Set Application File
Dialog box;

[0034] FIG. 24 is a screen shot of the Add Process Dialog
box;

[0035] FIG. 25 is a screen shot of the Properties Display

Panel for a Resource Manager Service;

[0036] FIG. 26 is a screen shot of the Alert Configuration
Interface;

[0037] FIG. 27 is a screen shot of the TTS Dictionary Dis-
play;

[0038] FIG. 28 is a screen shot of the Dictionary Entry

Dialog box;
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[0039] FIG. 29 is a screen shot of the Database Manager
Panel;
[0040] FIG. 30 is a screen shot of the Mailbox Properties

Dialog with Virtual Assistant Tab;

[0041] FIG. 31 is a screen shot of the General tab on the
Virtual assistant Preferences screen;

[0042] FIG. 32 is a screen shot of the Phone/Pager Tab on
the of the Virtual assistant Preferences screen;

[0043] FIG. 33 is a screen shot of the VA Interaction tab on
the of the Virtual assistant Preferences screen;

[0044] FIG. 34 is a flow chart that illustrates a call flow
based on different tempo and assertiveness settings;

[0045] FIG. 35 is a screen shot of the Phone Schedule
screen;

[0046] FIG. 36 is a screen shot of the Virtual assistant Tab;
and

[0047] FIG. 37 is a diagram of a choice prompt stream with

corresponding active segments.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0048] The subheadings used herein are meant only so as to
aid the reader and are not meant to be limiting or controlling
upon the invention. Generally, the contents of each subhead-
ing are readily utilized in the other subheadings.

[0049] Overview

[0050] Mobile professionals, such as physicians, attorneys,
sales representatives and other highly mobile professionals
often find it difficult to communicate with clients, customers,
colleagues and assistants. These mobile professionals travel
frequently and are not accessible via a desk telephone or
traditional, wired computer network. They typically employ
human assistants to relay important information, maintain
their schedules and filter out all unnecessary interruptions.
The virtual assistant of the present invention allows the
mobile professional to access personal, company, and public
information, including contacts, schedules, and databases
from any interactive device, such as telephone.

[0051] The virtual assistant (“VA”) system of the present
invention is comprised of two main components: (1) the VA
Server, which is built on a Windows NT telephony server
platform, and (2) the VA Studio, which allows skilled infor-
mation technology professionals to develop VA applications
that interface with electronic messaging systems, such as
Microsoft Exchange and Lotus Notes. The VA Server is a
component of the Service Deployment Environment
(“SDE”), which is discussed in more detail below. The VA
Studio is a component of the Service Creation Environment
(“SCE”), which is also discussed in more detail below.
[0052] As shown in FIG. 1, the VA Server 10 is comprised
of a human interface 12 and a network interface 14 for han-
dling calls and providing automated access to information to
corporate 28, private 30 and pubic 32 information repositories
and sources. The human interface 12 is comprised of a graphi-
cal user interface 22, which may be a web browser, a sub-
scriber (or user) voice user interface 24, generally accessed by
a telephone, and a public voice user interface 26. The virtual
assistant allows a user to use a voice interactive device, such
as a telephone, either wired or wireless, to access and update
such information. The VA Server also manages all incoming
communications by sorting, prioritizing, and filtering such
communications, while providing notice to the user of impor-
tant messages and events.
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[0053] VA Server

[0054] As seen in FIG. 2, a core component of the VA
Server 40 is the voice-enabled Virtual Machine 42, which is
also referred to as the VA Engine. The VA Engine receives
spoken commands, interprets and executes them. The VA
Engine supports a COM interface 44, which in turn enables
VA applications to provide voice access to network applica-
tions.

[0055] The VA Engine also supports a telephony interface
46 to voice messaging 52 and private branch exchange sys-
tems 54, enabling third-party systems to be integrated with
the VA Server.

[0056] The VA Server conforms to Windows NT telephony
and speech interface specifications. The voice messaging
interface 56 supports the VPIM (Voice Profile for Internet
Mail) standard, and provides a gateway between proprietary
voice messaging systems and VA Server.

[0057] The VA system management services provide
operations, administration and maintenance capability
(OA&M) 60. The OA&M applications also provide a Simple
Network Management Protocol (“SNMP”) interface to third
party management applications, such as HP Openview and
CA Unicenter.

[0058] Inthe preferred embodiment, the VA Server is oper-
able on Windows NT Server, release 4.0 or higher, in both
single and multiprocessor configurations. Those skilled in the
art, however, recognize that the VA Server can be ported to
other computing platforms. Multiple systems may be clus-
tered together to support higher system workloads and fail-
safe operation.

[0059] VA Application

[0060] The VA Application, in the preferred embodiment,
is compatible with a messaging server 62, such as Microsoft
Exchange/Outlook. The VA’s architecture, however, advanta-
geously permits integration with other commercially avail-
able and customized messaging applications. The VA Appli-
cation can be easily modified to satisfy specific requirements
of'a user. The basic functions of the VA Application include:
[0061] Messaging—voice-mail, e-mail, and faxes

[0062] Contact Management—scheduling, planning,
group calendar, contact and referral organization

[0063] Call Control—remote users to perform conference
calling and call management; notification and forwarding
features allow remote users to be contacted immediately by
phone/pager when they receive specific voice-mails, e-mails,
faxes, or pages Internet Applications—users can access and
internet via an internet server 64 and obtain public informa-
tion such as weather, travel, financial, competitive data and
news

[0064] Intranet Applications—users can remotely access
information contained on a corporate network (inside the
company firewall) using the VA, for example, customer data,
shipping and inventory information, sales reports, and finan-
cial data, or any information on a database server 66, includ-
ing SQL databases such as Oracle or Informix.

[0065] Customer Relationship Management applica-
tions—the VA Server integrates with commercially available
customer relationship management (CRM) software applica-
tions 70, such as Siebel, Pivotal, Sales Logix and Onyx.
[0066] VA Studio

[0067] As seen in FIG. 3, the VA Studio 80 is comprised of
a grammar generator 82 and a publishing toolkit 84. The VA
Studio allows a user to create, modify and debug applications
that run on the VA Server 40 without requiring the user to be
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skilled in the complexities of the underlying components of
the VA Server, such as the speech recognition engine, text to
speech engine, switch control and unified messaging.

[0068] VA Studio employs a graphical user interface (GUI)
application that runs on a Windows N'T workstation. It allows
developers to create projects, each of which defines a VA
application. VA Studio is a multiple document interface
(MDI) application that follows the workspace-based model.
[0069] The VA Studio follows the Microsoft Component
Object Model (COM). VA applications are developed using
Active Scripting languages such as VBScript and JScript,
thus enabling integration with a variety of third party compo-
nents. The VA applications created with the VA studio will
include voice query to SQL databases, message stores, busi-
ness logic and mainframe applications.

[0070] VA applications are composed of discourses and
resources. Discourses are the context of conversations
between a user and the VA. Resources are items like voice
prompts and dictionaries. A developer can utilize the VA
Studio Wizard to generate a “skeleton” VA application tem-
plate. Application templates consist of packages of pre-
defined discourses and resources. Discourses are the context
of conversations between a user and the VA. Resources are
items like voice prompts and dictionaries. Once a VA appli-
cation template is generated, the application is further cus-
tomized using any supported Active Scripting languages.
[0071] After writing the VA application, itis then submitted
to the build process. During the build process, VA Studio
checks for dialog errors, builds a master intermediate gram-
mar and builds a master lexicon. Once compiled and error-
free the application is ready to be published.

[0072] When an application is published, it is transported
from the VA Studio to the VA Server. The VA Server allows a
scripted application to access services such as voice mail,
databases, and telephony equipment.

[0073] A VA application is created, modified, debugged
and tested using the VA Studio. The completed application is
then automatically installed and configured to run on the VA
Server, which enables the VA application to take incoming
calls and provide access to both public and private informa-
tion.

[0074] Platform Overview
[0075] An Introduction to Virtual Assistant Applications
[0076] A VA application allows a user to manage electronic

communications and access his or her business’s computer
resources through a telephone. Using speech recognition and
text-to-speech technology, the VA communicates with callers
in spoken English. By calling into the VA on a standard
telephone, a user can perform functions such as the following:

[0077] Sending and receiving voice mail messages

[0078] Checking, replying to, and forwarding email mes-
sages

[0079] Looking up phone numbers and addresses in an

electronic address book

[0080] Accessing information in a company database
[0081] Accessing information on the World Wide Web
[0082] In addition, the VA can perform many of the func-

tions of a personal secretary, such as the following:

[0083] Informing the user via pager when new voice and
email messages arrive

[0084] Filtering incoming voice mail, email, and pages as
instructed by the user

[0085] Automatically dialing phone numbers
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[0086] In the preferred embodiment, the VA performs the
above functions by interfacing with a company’s Microsoft
Exchange server. This application, in effect, allows users to
use their desktop Outlook software over the telephone.
[0087] The VA software includes a development platform
(the SCE) and run-time platform (the SDE), which can host a
variety of different VA’s. The SDE provides the core compo-
nents necessary for the functionality of a VA: a telephony
interface, speech recognition facilities, a text-to-speech
engine, interfaces with databases and mail servers, and an
administrative framework in which the assistant applications
will run. The SCE also includes development tools that pro-
grammers can use to create custom VA applications.

[0088] VA Platform Components

[0089] As discussed above, the VA Platform consists of
three main components:

[0090] The Service Deployment Environment (SDE)
[0091] Virtual Assistant Applications

[0092] The Service Creation Environment (SCE)

[0093] The function of each of these components can be

understood using a World Wide Web analogy. The SDE func-
tions like a web server, providing connections with the net-
work and telephone system, controlling the execution of VA
applications, and providing resources such as text-to-speech
and voice recognition engines that will be accessed by the
applications that run on it.

[0094] The VA applications are analogous to web pages,
determining the content that will be presented and controlling
the interactions with the user. A VA application uses scripting
languages such as VBScript, JavaScript, and Perl, so that
developers can add significant functionality to a VA, such as
performing mathematical calculations, processing text, and
calling ActiveX and COM objects.

[0095] Just as Microsoft Front Page and Netscape Com-
poser are used to create web pages, the SCE is the develop-
ment environment used to create the VA applications. The
main component of the SCE is the VA Studio application,
which is based on the Microsoft Visual Studio paradigm and
provides a graphical environment with a variety of tools that
can be used to create, debug, and publish applications that are
run on the SDE. The SCE also includes a set of COM objects
that can be used in applications to perform functions such as
checking email, reading from a database, and manipulating
sound files.

[0096] The SDE Service Processes

[0097] The Service Deployment Environment consists of
eight processes that run simultaneously and perform the func-
tions necessary to support a VA application. In the preferred
embodiment, each of these SDE components runs as a Win-
dows NT Service or background process.

[0098] Although they may all run on the same hardware
platform, for large VA implementations the components can
be distributed across several servers and communicate over
the network. Such distribution can allow, for example, one
server to be dedicated to performing voice recognition func-
tions while another supports the VA Engine that actually runs
the applications. When multiple VA components are distrib-
uted across multiple machines, these machines are collec-
tively termed a VA server set.

[0099] The VA Engine

[0100] As illustrated in FIG. 4, the VA Engine 100 is the
virtual machine on which a VA application 102 runs. Based
on the application’s instructions, the VA Engine uses its tele-
phony interface 104 to communicate with the user 106 and its
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speech interface 110 to recognize speech into text and trans-
late text into speech. The VA Engine connects to an Active
Scripting Engine 112 to execute the scripts contained in the
VA application, and it also communicates with administrative
processes such as the VA Server 114 and VA Manager 116.
[0101] In the preferred embodiment, the user is electroni-
cally coupled to the virtual assistant application via a public
switched telephone network. As can be appreciated by one
skilled in the art, the communications network that electroni-
cally couples the user interface to the computer on which a
virtual assistant application is running could be a packet
switched telephone network. Also, the communications net-
work could be a wireless communications network.

[0102] A VA Engine process can support user interaction
over only one telephone line, but multiple VA Engines can be
run simultaneously on a single platform. If the VA platform is
connected to more than one telephone line, then a separate VA
Engine will be running for each incoming line.

[0103] The Text-to-Speech (TTS) Server

[0104] The Text-to-Speech Server 120 receives text from
other components, translates it into speech (that is, into a
sound file), and returns it to the requesting component. This
speech translation service is isolated in a separate component
to improve performance and to allow for TTS vendor-inde-
pendence. The preferred embodiment uses the AcuVoice TTS
system, but the platform can be easily modified to support a
TTS engine from a different vendor. Only the TTS Server
component would have to be modified for such a customiza-
tion, not the entire platform.

[0105] Multiple VA Engines can use the same TTS Server
process, and more than one TTS Server can be running at the
same site, allowing translation services to be distributed
across multiple machines for load-balancing.

[0106] The Recognition Server

[0107] The Recognition Server 122 receives sound files
from other components, attempts to recognize them as
speech, and returns the recognized text. Like the TTS server,
the Recognition Server is a component that isolates speech-
recognition functions from the rest of the VA platform. The
server provides an interface to a third-party voice recognition
engine (in the preferred embodiment, Nuance) that can be
changed to a different vendor’s brand without requiring the
entire VA platform to be modified.

[0108] Multiple VA Engines can use the same Recognition
Server process, and more than one Recognition Server can be
running simultaneously.

[0109] Recognition Server Sub-Processes

[0110] The Recognition Server process requires three addi-
tional processes to be running:

[0111] The Resource Manager: The Resource Manager is a
management process that automatically load-balances
requests when more than one instance of the Recognition
Server is running. Rather than making recognition requests to
a particular Recognition Server, the VA Engine makes the
request to the Resource Manager, which forwards it to the first
available Recognition Server.

[0112] The Compilation Server: The Compilation Server
compiles dynamic grammars.

[0113] The License Manager: The License Manager server
runs continually in the background and dispenses licenses to
all requesting components. Only one license manager need
run in a single server set, but no Recognition Server compo-
nents can launch unless the license manager is already run-
ning.
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[0114] In the preferred embodiment, all of the sub-pro-
cesses of the Recognition Server are recommended only for
Nuance brand Recognition Servers. If a user uses different
speech recognition software, a different set of processes may
be needed.

[0115] The VA Server

[0116] The VA Server 114 performs persistent VA func-
tions that should occur even when no user is connected to a
VA application. These functions include the following:
[0117] Monitoring external sources such as email boxes,
databases, and web sites for events (e.g. a new mail message
arrives or a database field is updated)

[0118] Applying rules and filters to external source events
to determine whether the VA system should take any actions
[0119] Paging users when specified events occur

[0120] Only one VA Server can run on a system, buta single
VA Server can provide persistent services to multiple VA
Engines running both locally and on remote systems.

[0121] The VA Manager

[0122] As illustrated in FIG. 5, each system that is running
one or more VA components should also be running the VA
Manager application 116. This application creates and moni-
tors all VA components that are active on the system, and it
provides management interfaces that are used for the follow-
ing purposes:

[0123] Configuration (both at start-up and during run-time)
[0124] Signaling of events such as errors and informational
messages

[0125] Logging of events

[0126] Logging of each call received by the VA applica-

tions running on the system

[0127] Performance monitoring (through an interface to
Window NT’s Perfmon utility)

[0128] The VA Manager provides the interface through
which the VA Server Manager 130 communicates with all
systems in use at the site.

[0129] The VA Server Manager

[0130] The VA Server Manager 130 provides a single point
of control for all of the processes and servers being used in a
VA server set. It communicates with the VA Manager 116
running on each VA server in the set and, through this inter-
face, allows an administrator to use a single system to manage
the entire site.

[0131] There are two ways an administrator can connect
with the VA Server Manager application:

[0132] Usingthe Microsoft Management Console (MMC):
As illustrated in FIG. 6, the VA software includes an MMC
snap-in component 140 that allows the VA Server Manager
services (and, thereby, the entire VA site) to be managed from
the Microsoft Management Console application.

[0133] Using an Administrative Web Page: The VA soft-
ware also includes an administrative web page 142 that uses
Active Server Pages to interface with the VA Server Manager
service, allowing an administrator to manage the site through
a standard web browser.

[0134] Returning to FIG. 5, the VA Server Manager 130
monitors all of the VA components (such as Recognition
Servers 132, TTS Servers 134, and VA Engines 136) running
on all the systems within the server set, and it can be config-
ured to page the system administrator with an alert if compo-
nents fail or other system-critical events occur.

[0135] Additional VA Platform Components

[0136] In addition to the service processes, the following
components are used on the VA platform.
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[0137] The VA Database

[0138] The VA Server Manager process uses a Microsoft
MSDE database to store configuration parameters and plat-
form logs. The MSDE database engine is installed automati-
cally as part of the VA platform install, and the recommended
tables and initial data are created during the installation rou-
tine.

[0139] The VA Server Manager uses a COM object called
DBManager to communicate with the database. This objectis
created automatically at start-up by the VA Server Manager
and provides a set of application programming interfaces
(API’s) that other VA components can use to retrieve configu-
ration information and log data. In addition, the DBManager
object automatically handles version checking, database res-
toration, and other database management functions.

[0140] The VA Web Server

[0141] In the preferred embodiment, as illustrated in FIG.
7,the VA platform uses a Microsoft [IS Web Server to support
browser-based administrative utilities. These utilities include
the following a VA Logging Tool, which is used by the admin-
istrator to view and manage system logs.

[0142] VA Shared Directories

[0143] The VA software uses a set of shared directories for
storing files necessary for platform operations. In a multi-
server implementation, these shares are stored on a central
server (the same server that hosts the VA Server Manager
process) and can be accessed by all the systems in the server
set. The shared directories used by the VA platform are
described in the table below.

1TABLE 1-1

VA Platform Shared Directories

Directory Description

Used to store the source

files for the applications that
will run on the platform
Used to store application logs
Used to store information
about VA users

Used to store temporary
sound files containing the
commands spoken by VA
users

% conitava %.backslash.VAApplications

% conitava %.backslash.VALogs
% conitava %.backslash.VAUsers

% conitava %.backslash. VAUtterances

% conitava % represents the base path under which the VA platform soft-
ware was installed. By default, this path is c:.backslash.Program Files.back-
slash.Conita Virtual Assistant.

VA Platform Configurations

[0144] The service processes that make up the VA platform
either can be run on a single server (a VA platform server) or
can be distributed across multiple servers (a VA platform
server set). A single-server implementation is adequate for
small companies that need to support only a few incoming VA
calls at a time. For larger companies, however, a server set
implementation will be necessary for load balancing.

[0145] As illustrated in FIG. 8, when the VA platform is
distributed across multiple servers, one node in the server set
is designated the Server Set Controller Node 150. As the
platform’s primary server, the Server Set Controller Node
will host the following components:

[0146] The VA Server Manager service 152
[0147] The VA DBManager service 154 and the VA data-
base 156
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[0148] The IIS web-server

[0149] Shared directories that will be used by all the servers
in the server set to store logs, utterance files, application files,
and user information

[0150] Each secondary node 160 in the set will host one or
more instances of VA Engines 162, TTS Servers 164, and/or
Recognition Servers 166. These processes will be monitored
by a VA Manager process 170 on each server, which will in
turn communicate with the VA Server Manager 172 on the
Server Set Controller Node 150. In single-server implemen-
tations, the lone server is configured as the controller node,
hosting the database, web-server, and VA Server Manager
process along with all other VA services.

[0151] Scaling a VA Implementation

[0152] The way a business configures its VA platform will
depend on the number of users who will be interacting with
the VA application. As illustrated in FIG. 9, for smaller sites,
all the VA components can be run on a single server 180. Such
a site could support several incoming telephone lines 182,
allowing up to multiple instances of the VA application to be
running simultaneously.

[0153] For larger sites that need to support many simulta-
neous VA application sessions, the VA components can be
distributed across multiple systems. As illustrated in FIG. 10,
a medium-sized company may, for instance, use a six-server
rack 184, with two of the servers running VA Engines 186a,
1864, two servers running Recognition Servers 190a, 1905,
one running VA Servers 192, and one running TTS Servers
194.

[0154] A large organization may require even more scal-
ability. As illustrated in FIG. 11, to support a public switch
196 with 32 incoming T1 lines 200, the site may use upwards
of eight systems for VA Engines 202, sixteen for Recognition
Servers 204a, 2045, four for VA Servers 206, and four for TTS
Servers 206.

[0155] Duties of the VA Administrator

[0156] The duties of the VA Virtual Assistant platform
administrator include the following tasks:

[0157] Preparing the server(s) for installation of the VA
platform software

[0158] Installing the VA software on the systems

[0159] Ensuring that the application software can commu-
nicate with the telephone system and other hosts such as a
Microsoft Exchange server

[0160] Configuring Microsoft Exchange to support VA
users
[0161] Using the VA management interfaces to manage the

systems in the server set, start and stop the VA services, and
run VA applications

[0162] Monitoring the platform interfaces and error logs
[0163] Maintaining the VA database

[0164] Managing VA user accounts

[0165] In order to perform the above duties, a VA adminis-

trator needs to have experience with the following software
packages:

[0166] Windows NT

[0167] Microsoft Exchange Server

[0168] Microsoft Internet Information Server (IIS)

[0169] Microsoft MSDE or SQL Server databases

[0170] Platform Server Prerequisites

[0171] In the preferred embodiment, a VA platform server

system uses two (2) personal computers, each of meets the
minimum hardware requirements listed in the table below:
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Component Requirement

Processor Pentium III central processing unit (CPU)

Memory 128 MB

Disk Space 200 MB Minimum, 1 GB Recommended

Network a PCI 10/100 local area network (LAN)
adaptor

Sound Card A Windows-compliant sound card

Microphone A Windows-compliant external microphone

Telephony Adapter Dialogic D/240PCI-T1 (PCI Bus)

(Telephony Server Only)

Conferencing Adapter One of the following:

(Optional, Telephony Dialogic DCB/320 (ISA
Bus) Server Only) Dialogic DCB/640 (ISA
Bus) Dialogic DCB/960 (ISA Bus)
recommended only for installations that
support the call conferencing feature

One of the following:

(Optional, Telephony Dialogic D/320SC (ISA
Bus) Server Only) Dialogic D/640SC (ISA
Bus)

A RAID solution is recommended for use on

Voice Resource Board

RAID (Optional, Server

Set Controller Node the Server Set Controller in High-traffic
only) environments
[0172] In the preferred embodiment, the following operat-

ing system and third-party software are be installed on a
server in order to support the VA platform software.

Component Requirement

Operating System Windows NT 4.0 with the following options
and add-on software:

Windows Messaging Option NT Service Pack
5 Windows NT Option Pack 4.0 (Controller
Node Only) Microsoft Management Console
(MMC), Version 1.1 Microsoft Data Access
Controls (MDAC) Version 2.1

Web Server Microsoft Internet Information Server Version
(Controller Node only)
Web Browser

Voice Recognition
Software
Text-To-Speech Software  AcuVoice 3.02

Exchange Client Microsoft Outlook 2000

Should be installed with the Collaboration
Data Objects (CDO) option

Facsys or Jfax Recommended only for systems
that will support Fax services

Microsoft Internet Explorer Version 5.0
Nuance 6.2.1

Fax Services (optional)

[0173]

[0174] In the preferred embodiment, the prerequisites for
installing the SCE on a workstation are listed in the table
below:

Prerequisites for Other VA Systems

Component Requirement

Windows NT Workstation or Server 4.0 NT
Service Pack 5 or higher
Microsoft Internet Explorer Version 5.0

Operating System

Web Browser

[0175] In the preferred embodiment, the prerequisites for
installing the VA Management Console software on a remote
workstation are listed in the table below:
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Component Requirement

Windows NT Workstation or Server 4.0 NT
Service Pack 5 or higher
Microsoft Internet Explorer Version 5.0

Operating System

Web Browser

TABLE 2-2

VA Administrative Station Requirements

Concurrent Users Supported Processes Recommended

23 23 VA Engines (391 MB memory)
1 Recognition Server
46 46 VA Engines (782 MB memory)

1 Recognition Server

[0176] Smallest configuration supported:

[0177] 1 Controller Node (uniprocessor)—VA Engines &
Telephony

[0178] 1 Rec Node (multiprocessor)

[0179] Pre-Requisite Installation Process

[0180] Although in general there is no one order required

for installing the pre-requisite software packages for the VA
platform, the following sequence is generally used when pre-
paring a VA platform server:

[0181] Windows NT 4.0 operating system

[0182] NT Service Pack 5.0

[0183] Windows NT Option Pack 4.0 (Controller Node
only)

[0184] Dialogic DNA 3.2 software (Telephony server
nodes only)

[0185] Nuance Speech Recognition software

[0186] AcuVoice TTS software

[0187] Microsoft Management Console (MMC) Version
1.1

[0188] Microsoft Data Access Controls (MDAC) Version
2.1

[0189] Outlook 2000

[0190] Installing & Configuring Windows NT

[0191] Domain Considerations

[0192] Inthe preferred embodiment, all of the VA platform

servers and the Microsoft Exchange Server are located in the
same Windows NT domain. A server’s domain should not be
changed after the VA platform is installed. For this reason,
when installing the VA software on a machine, it is recom-
mended that the server already be properly configured on the
domain in which it will be used.

[0193] Initial Configuration

[0194] When installing and configuring the Windows NT
operating system on VA platform servers, the following steps
should be performed:

[0195] When partitioning the hard drive(s), use NTFS on
all disk volumes. Ifthere are already have FAT volumes on the
system, they can be updated to NTFS after Windows NT is
installed

[0196] During the Select Components phase of the instal-
lation, select the Windows Messaging option. If the Windows
Messaging option is not selected, or if a server on which
Windows NT has already been installed is being prepared, the
option can be added later.
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[0197] Installing Windows NT Add-Ons

[0198] After the basic Windows NT operating system is
installed on the server, the following set of add-on packages
should be installed in the specified order:

[0199] NT Service Pack 5.0:

[0200] Windows NT Option Pack 4.0 (On the Server Set
Controller Node only): The Option Pack is needed to install
the proper version of the Microsoft Internet Information Ser-
vice (IIS) on the node. Although IIS can be select as an option
when installing Windows NT 4.0, the version included on the
core media does not support Active Server Pages and there-
fore cannot be used.

[0201] When installing the Option Pack, Upgrade Only
option should be used. Although IIS is recommended only on
the Server Set Controller Node, this Option should be
installed.

[0202] Pack on secondary servers in case Controller Node
later needs to be moved to a different server.

[0203] Microsoft Management Console (MMC) Version
1.1: The Windows NT Option Pack installs an earlier (1.0)
version of MMC, so the MMC Version 1.1 should be installed
after installing the Option Pack software.

[0204] Microsoft Data Access Components 2.1

[0205] Internet Explorer Version 5.0: Although an earlier
version of Internet Explorer is installed along with the Win-
dows NT and the Option Pack software, Version 5.0 is used in
the preferred embodiment on VA platform.

[0206] Configuring RAID

[0207] For the server that will act as the Server Set Con-
troller Node, a RAID solution should be installed to provide
large, reliable storage for VA logs and utterance files. If a
RAID solution is used, it should be properly configured after
installation of the operating system on the Controller Node.

[0208] Configuring the Telephony Hardware
[0209] Hardware Requirements
[0210] The VA platform requires up to three different types

of telephony boards, depending upon the types of services
that will be available. Telephony hardware is recommended
only in the platform’s telephony server(s). Small installations
will likely have only a single machine performing telephony
services, though larger configurations may require multiple
systems.

[0211] Telephony Adapter Boards

[0212] VA platform installations should have an ISDN PRI
connection to the local telephone network. The Dialogic
D/240PCI-T1 Board is recommended to connect the platform
to the telephone system. This board provides both the inter-
face to the telephone network and the voice processing
resources that are recommended for speech recognition. The
D/3240PCI-T1 board supports 24 ports on a single ISDN PRI
link, providing 23 active channels for voice connections (one
channel is reserved for internal use). The D/240PCI-T1 board
provides approximately half the total amount of voice
resources recommended to support concurrent VA sessions
on all of the board’s channels. In order to support simulta-
neous sessions on all 23 available ports, a voice resource
board (described below) is recommended:

[0213] Voice Resource Boards

[0214] A voice resource board provides the extra process-
ing power recommended to support the full simultaneous use
of'all ISDN PRI channels on the telephony adapter board(s).
Each D/240PCI-T1 adapter contains enough hardware
resources to support 12 simultaneous VA sessions. Generally,
an additional 22 voice resources are recommended to support
VA sessions on all 23 channels. In the preferred embodiment,
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the Dialogic D/320SC voice resource board provides 32 voice
resources, and the Dialogic D/640SC voice resource board
provides 64 voice resources.

[0215] Based on the number of resources provided, one
D/320SC board will provide full support for a single ISDN
PRI link. A D/640SC board is recommended to fully support
two PRI links.

[0216] Conferencing Adapters

[0217] A Dialogic audio conferencing adapter is recom-
mended for all VA platforms that will support the VA appli-
cation’s call conferencing feature. Three different models of
conferencing adapters can be used, depending upon the call
traffic that needs to be supported:

[0218] Dialogic DCB/320: Supports up to 32 simultaneous
conferees
[0219] Dialogic DCB/640: Supports up to 64 simultaneous
conferees
[0220] Dialogic DCB/960: Supports up to 96 simultaneous
conferees
[0221] Ifthe telephony server is installed without a confer-

encing adapter, the VA platform software will still function,
but the call conferencing feature will not be available.
[0222] Typical Configurations

[0223] Asshown in FIG. 12, the following telephony hard-
ware is recommended to support a single ISDN PRI link,
which can handle 23 simultaneous calls:

[0224] 1 D/240PCI-T1 Adapter 210

[0225] 1 D/320SC Voice Resource Adapter 212

[0226] 1 DCB/320 Conferencing Adapter 214

[0227] 1 CTBUS to SCBus Connector 216

[0228] 2 SCBus ribbon cables 218

[0229] As shown in FIG. 13, to support two ISDN PRI

links, which can support 46 simultaneous calls, the following
telephony hardware is recommended:

[0230] 2 D/240PCI-T1 Adapters 220a, 2205

[0231] 1 D/640SC Voice Resource Adapter 222

[0232] 1 DCB/640 Conferencing Adapter 224

[0233] 1 CTBUS to SCBus Connector 226

[0234] 2 SCBus ribbon cables 228a, 228b

[0235] Installing the Telephony Hardware and Software
[0236] Before the VA platform is installed, the recom-

mended telephony hardware and software should be first
installed and configured.

[0237] Installing the Telephony Hardware

[0238] In the machine or machines that have been desig-
nated telephony servers for the VA platform, the recom-
mended telephony cards should be installed according to the
manufacturer’s instructions. When installing the Dialogic
D/240PCI-T1 card(s), be set the Bus ID rotary switch to the
proper value. In systems with a single card, the card’s rotary
switch should be set to 1°. In multi-card systems, the rotary
switch should be set to a different number for each card,
starting with ‘1’ and progressing sequentially.

[0239] Installing the Dialogic DNA 3.2 Software

[0240] After installing the Dialogic hardware in the tele-
phony server(s), it is recommended that version 3.2 of the
Dialogic Native Architecture (DNA) software be installed.
When installing DNA 3.2, options that should be selected to
ensure proper support for the VA platform are as follows:
[0241] When starting the DNA 3.2 Install Shield, select the
Complete Install option.

[0242] 1. As shown in FIG. 14, on the Custom Component
Selection screen 230, the following components should be
selected for installation:
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[0243] Dialogic Core Drivers, Firmware, & Configuration
Files 232

[0244] Springware Development Library 234

[0245] Springware TAPI Service Provider 236

[0246] Online Documentation 238

[0247] ISDN Package 240

[0248] GlobalCall API Package 242

[0249] 2.OntheISDN Protocol Selection Screen, select the

ISDN Protocol(s) recommended by the local telephone ser-
vice provider. (Consult the local provider for the specific
protocols needed.)

[0250] 3. As shown in FIG. 15, on the GlobalCall Feature
Selection screen, the GlobalCall ISDN option 246 should be
selected.

[0251] Configuring the Dialogic Hardware

[0252] During the installation of the VA platform software,
Dialogic-specific data files will be modified by the installa-
tion routine. For this reason, there is no need to configure the
Dialogic boards before installing the VA platform. The Dia-
log configuration steps necessary after installing the VA plat-
form are discussed.

[0253] Installing Nuance 6.2.1

[0254] In the preferred embodiment, Nuance 6.2.1 is
installed on each machine that will be used in the VA platform
server set. The Nuance 6.2.1 installation media contains five
separate software packages, which should be installed on
each system in the following order:

[0255] 1. Nuance 6.2.1 Core Software

[0256] 2. Dialog Optimizer Beta 1)

[0257] 3. Java Plug-In (Version 1.1.2)

[0258] 4. Nuance Grammar Builder (Beta 1)

[0259] 5. Foundation Speech Objects (Beta 1)

[0260] More detailed instructions on installing the Nuance

packages can be found in the Nuance documentation that
accompanies the installation media.

[0261] Installing AcuVoice TTS

[0262] In the preferred embodiment, Version 3.02 of the
AcuVoice Speech Synthesis software should be installed on
each system in the server set. Install the software according to
the documentation included with the product.

[0263] Installing Microsoft Outlook 2000

[0264] In the preferred embodiment, all VA platform serv-
ers running a VA application should have Outlook 2000
installed on them. The Outlook software is used not by a
regular user but by the platform itself to communicate with
the Exchange server. As shown in FIG. 16, at the Feature
Selection Pane 250, the Collaboration Data Objects option
252 should be selected. When installing Outlook 2000, per-
form the following steps to ensure selection of the proper
version:

[0265] 1. Choose a Custom Install from the main selection
menu
[0266] 2.Onthe Features screen, right-click the box next to

each Node other than Microsoft Outlook for Windows. From
the drop down menu, select Not Available.

[0267] 3. Ensure that the Microsoft Outlook for Windows
node is marked as Run From My Computer.

[0268] 4. Expand the Microsoft Outlook Node, right-click
the box next to Collaboration Data Objects 252, and choose
Run From My Computer.

[0269] Creating the ConitaVA User Account

[0270] By default, all of the VA platform server processes
run under the domain user account “ConitaVA.” Before con-
figuring Microsoft Exchange or installing the VA platform,
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this account needs to be created on the domain in which the
VA platform server(s) will be running. The account should be
a member of the Administrators group. The ConitaVA user
name is not hardwired into the VA platform software, so the
administrator can, if desired, create a different account name
under which the services will run. The Install Shield applica-
tion for the platform software will use ConitaVA as a default,
so the administrator should be sure to enter the proper user
name if a different account is to be used.

[0271] Configuring the Microsoft Exchange Server

[0272] In the preferred embodiment, organizations install-
ing the VA platform will already be using Microsoft
Exchange for their regular email and communication ser-
vices. In such environments, the existing Exchange server
and its user accounts will likely continued to be used, with the
VA services added on to them. In some situations, however, a
new Microsoft Exchange platform may be installed along
with the VA platform. If so, the Exchange server should be
fully installed and configured according to Microsoft’s docu-
mentation before installing the VA platform software.
[0273] The default VA application maintains only a small
amount of information about each of its users, and the major-
ity of user management functions are performed through the
standard Microsoft Exchange interfaces. For this reason, it is
recommended that Microsoft Exchange accounts be setup for
each person who will also be using the VA application. New
users can be added and old users can be removed after the VA
platform is installed and in operation.

[0274] Creating ConitaVA as a Service Account Adminis-
trator
[0275] In the preferred embodiment, in order for the VA

platform services to have access to the necessary Microsoft
Exchange interfaces, the ConitaVA user account should be
given permissions as an Exchange Service Account Admin-
istrator. This configuration is performed through the
Microsoft Exchange Administrator application.

[0276] Preparing Fax Services

[0277] Ifthe VA platform will support fax services, then the
fax provider software should be prepared before installing the
VA platform. In the preferred embodiment, the VA platform
supports the following two separate fax services, Facsys and
Jfax.

[0278] Installation Overview

[0279] When installing the software for a VA implementa-
tion, an administrator should perform three different types of
installations:

[0280] VA Server Install, which installs the application
components on a system that will be part of the VA server set.
[0281] VA Exchange Administrator Extension, which is
installed on the Microsoft Exchange server. This package
includes the add-in interface that will be used to manage VA
users from within the Exchange Administrator framework.
[0282] VA Outlook Client, which installs the VA add-in for
Microsoft Outlook. This allows VA users to configure their
Virtual Assistants from within a standard Outlook interface.
This installation should be performed on the desktop systems
for each person who will have a VA account.

[0283] There are two additional types of installations that
can be performed if needed within a particular environment:
[0284] VA Application Developer Workstation, which is
used to install the VA Studio and other application develop-
ment components on a programmer’s workstation. This pack-
age is needed only if a developer will be writing custom VA
applications at the site.
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[0285] VA Administration Station, which is used to install
the VA Management Console on an administrator’s worksta-
tion. The VA Management Console will already be installed
along with the VA platform software on the systems that make
up the VA server set. The Administration Station install is
useful, however, for an administrator who wishes to manage
the server set from a remote system.

[0286] Installation Media

[0287] Three different pieces of media can be used for
installing the VA platform software. These CDs/floppy disks
and the types of installs for which they are used are listed in
the table below:

CD-ROM Used Installation Type

VA Platform CD VA Server

VA Administration Station

VA Application Developer

VA Exchange CD VA Exchange Administrator Extension

VA Outlook Client Floppy Disk VA Outlook Client

[0288] Installation Procedure

[0289] In the preferred embodiment, the general process
for installing and configuring a full VA platform implemen-
tation is as follows:

[0290] 1. Prepare the site for installation.

[0291] 2. Install the VA platform software on the Server Set
Controller Node

[0292] 3. Install the VA platform software on each second-
ary node, if using a multi-system implementation

[0293] 4. Install the VA Exchange Administrator Extension
on the Microsoft Exchange Server

[0294] 5. (Optional) Install an Administration Station and/
or VA Application Developer’s platform

[0295] 6. (Optional) Install the VA Exchange Administrator
Extension on a remote Exchange administration station

[0296] 7. Configure the platform to run one or more VA
applications
[0297] 8. Create VA user accounts with through the

Exchange Administrator interface

[0298] 9. Distribute and/or install the Outlook Client com-
ponent on the workstations of all VA users

[0299] Installing in Stages

[0300] In many situations—particularly when installing a
VA server set for the first time—it may be desirable to install
the platform servers in stages. In such a procedure, a single
node with all the VA software is installed, configured to run a
single VA application, and tested to see whether the applica-
tion functions correctly—first over the system speakers and
then over a phone line. Then, additional servers can be added
to the server set until the full installation is complete.

[0301] For an installation in stages, the following proce-
dure is recommended:

[0302] 1. Install the Server Set Controller Node software
package on a single server

[0303] 2. Install the VA Exchange Administrator package
on the Microsoft Exchange Server

[0304] 3. Configure the single VA platform server to run a
VA application using a sound card interface

[0305] 4. Create one or two VA user accounts for testing
purposes

[0306] 5. Test the application to be sure it functions cor-
rectly
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[0307] 6. Remove the Sound Card Engine and replace it
with a Dialogic Telephony Engine

[0308] 7. Testthe application to be sure it functions over the
phone lines
[0309] 8. Once the first server is functioning properly, add

in each additional node in succession

[0310] 9. Create VA user accounts

[0311] 10. Distribute and/or install the Outlook Client com-
ponent on the workstations of all VA users

[0312] 11.Bringthe full VA platform online for general use
[0313] Calculating Disk Space Requirements
[0314] The amount of free disk space recommended to

install the VA platform components on a server depends on
the type of installation chosen for the system. Approximate
space requirements are listed in the table below:

Approximate Space

Installation Type Recommended
Server Set Controller Node plus MSDE 200 MB
Database

Server Set Controller Node without MSDE 100 MB
Database

Secondary Node 100 MB
Microsoft Exchange Administrator Extension 5MB
Administration Station 10 MB
Application Developers Workstation 10 MB

[0315] The disk space requirements are for the VA platform
software only. They do not include the amount needed for
prerequisite packages such as Nuance and AcuVoice.

[0316] On the Server Set Controller Node, it is recom-
mended that an additional 1 GB of free space be available for
the storage of logs and temporary files during VA platform
operation. An MSDE or SQL Server database is recom-
mended by the VA platform to store configuration and log
data. To be installed without the MSDE database, a Server Set
Controller Node should already have either MSDE or SQL
Server installed.

[0317] While only 100 MB is recommended for the initial
installation of the VA platform software, in the preferred
embodiment, because the VA platform software stores tem-
porary speech and log files on the Server Set Controller Node
during execution, the amount of disk space used can grow
very quickly. It is recommended that there be one (1) GB of
free disk space on the Server Set Controller Node in order to
store a full set of speech and log data. For systems with
smaller capacity, the amount of temporary data stored can be
reduced, but such restrictions will limit the ability of an
administrator to monitor the platform and track errors.
[0318] VA Platform Server Installation

[0319] When setting up a VA implementation, the first
installation is the VA Server install. This installation should
be performed first on the server that will be the Server Set
Controller Node and then on each secondary server. Before
beginning the VA platform installation, if a multi-node server
set will be installed, identify which server will be the Server
Set Controller Node

[0320] Installing the Server Set Controller Node

[0321] On the server that will be the controller node, per-
form the following steps to install the VA platform software:
[0322] 1. Insert the VA Platform CD in the CD-ROM Drive.
The Install Shield application executes automatically.
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[0323] 2. Read the introduction and license screens, click-
ing Next when finished. The Setup Type selection screen will
appear.

[0324] 3. Select VA Server from the setup type list box and
click Next. The Select Components screen will be displayed.
[0325] 4. Select the “Yes, this is the Serverset Controller”
option and click Next.

[0326] The next screen will provide a prompt to select the
directory into which the VA platform files will be installed.
By default, this directory will be c:.backslash.Program Files.
backslash.Conita Virtual Assistant.

[0327] To keep the default destination directory, click Next.
[0328] To change this directory, click Browse and select a
new destination, then click Next.

[0329] 5. The next screen will ask to install the MSDE
database. Select either yes or no, based on the following
criteria:

[0330] Select No only if the MSDE database software or
Microsoft SQL Server is already installed on the server. Click
Next to move to the user account screen.

[0331] Select Yes if neither MSDE or Microsoft SQL
Server is installed.

[0332] 6. If Yes is selected to install MSDE, there will be a
prompt for the directory in which the database should be
installed. By default, this directory is c:.backslash.Program

Files.backslash.Conita Virtual Assistant.backslash.
MSSQL7.
[0333] To accept the default directory, click Next.

[0334] To change the directory, click Browse, select a new
directory, and click Next.

[0335] 7. After the database information is selected, the
Enter Account Information screen will be displayed.

[0336] 8. Onthe Account Information screen, the username
and password for the NT account under which the VA soft-
ware will run should be entered. By default, this account will
be named ConitaVA and should have already been configured
on the server and/or domain before the installation began.
Click Next to continue.

[0337] 9. Thenextscreen will provide a prompt for entry of
the password for the Conita VA service account. Enter the
proper password and click Next.

[0338] 10. The next screen will provide a prompt for the
name of the Windows NT domain to which the service
account belongs. Enter this domain name and click and click
Next.

[0339] Note: All VA servers in a server set and the
Microsoft Exchange server with which they will communi-
cate should be located in the same domain.

[0340] 11. The final interactive screen of the installation
process will prompt the selection of the Program Folder in
which the icons for the VA platform software are to be
installed. Change the folder’s name if desired, then click Next
to begin the installation.

[0341] In most cases, no reboot is recommended after the
VA Server installation. If, however, one or more system files
were locked by other applications while the installation rou-
tine was running, areboot of the system will be recommended
to complete the VA installation, and a prompt will be provided
to perform the reboot.

[0342] Installing Additional VA Server Nodes

[0343] The process for installing the VA software on sec-
ondary servers is very similar to that for Server Set Controller
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Nodes, but there will be no prompt to install the MSDE
database because a database is recommended only on the
controller node.

[0344] The full procedure for the VA Server install an a
secondary node is as follows:

[0345] 1. Insert the VA Platform CD in the CD-ROM Drive.
The Install Shield application should execute automatically.
[0346] 2. Read the introduction and license screens, click-
ing Next when finished. The Setup Type selection screen will
appear.

[0347] 3. Select VA Server from the setup type list box and
click Next. The Select Components screen will be displayed.
[0348] 4. Select the “No, this is not the Serverset Control-
ler” option and click Next.

[0349] 5. The next screen will provide a prompt to select the
directory into which the VA platform files will be installed.
By default, this directory will be c:.backslash.Program Files.
backslash.Conita Virtual Assistant.

[0350] To keep the default destination directory, click Next.
[0351] To change this directory, click Browse and select a
new destination, then click Next.

[0352] 6. On the Account Information screen, enter the
username and password for the NT account under which the
VA software will run. By default, this account will be named
ConitaVA and should have already been configured on the
server and/or domain before the installation began. Click
Next to continue.

[0353] 7. The next screen will provide a prompt to enter the
password for the Conita VA service account. Enter the proper
password and click Next.

[0354] 8. The next screen will provide a prompt for the
name of the Windows NT domain to which the service
account belongs. Enter this domain name and click and click
Next. Note: All VA servers in a server set and the Microsoft
Exchange server with which they will communicate should
be located in the same domain.

[0355] 9. The final interactive screen of the installation
process will provide a prompt to select the Program Folder in
which the icons for the VA platform software are to be
installed. Change the folder’s name if desired, then click Next
to begin the installation.

[0356] In most cases, no reboot is recommended after the
VA Server installation. If, however, one or more system files
were locked by other applications while the installation rou-
tine was running, the system will have to be rebooted to
complete the VA installation. In such a case, there will be a
prompt to perform the reboot.

[0357] Troubleshooting a VA Server Installation

[0358] The VA platform Install Shield routine generates a
log file that is useful for diagnosing a failed installation. The
full path to this file is c:.backslash.Program Files.backslash.
Conita Virtual Assistant.backslash.l.og.backslash.Coni-
taVAlnstallLog.txt. In case of warning or error messages
during an install, the log file should be checked first to see
whether it contains a more detailed message.

[0359] Configuring the Platform after an Installation
[0360] Configuring IIS on the Controller Node
[0361] During the installation of the VA platform software

on the Server Set Controller Node, the Install Shield routine
will create two new subdirectories under c:.backslash.inet-
pubt.backslash.wwwroot. These directories contain a web-
based tool used for managing the VA platform logs. Although
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the Install Shield creates these directories, perform the fol-
lowing steps to configure the virtual directories and security
permissions for the files.

[0362] 1. Create two virtual directories under the default
web sites and point them to the actual directories created by
the install.

[0363] 2. Give the two virtual directories read and script
access.

[0364] 3. Make default.htm the default document for both
directories.

[0365] 4. Remove anonymous access to the two virtual
directories.

[0366] 5. Enable Windows NT Challenge/Response access

to the virtual directories.

[0367] Setaccess permissions on the two actual directories
to allow access only to the user account(s) who will be func-
tioning as an administrator for the VA platform.

[0368] Installing the VA Exchange Administrator Exten-
sion
[0369] For all sites that will be running the default VA

application, the administrator should install the VA Exchange
Administrator Extension package on the Exchange server
that will be used with the VA platform. This package inserts a
custom add-in into the Microsoft Exchange Administrator
application. The add-in is used to manage the Exchange
accounts that can be accessed through the Virtual Assistant
application. In most cases, the VA platform software will be
installed in an environment that has an existing Microsoft
Exchange server in use. In some circumstances, however, an
administrator may be installing Exchange fresh along with
the VA software. In such a case, the Exchange server should
be fully installed and configured before attempting to install
the VA extensions.

[0370] In the preferred embodiment, the Microsoft
Exchange server software runs on a separate machine from
the VA platform software. At smaller sites, it is possible for
Exchange and the VA platform to occupy the same server.
[0371] Before Beginning

[0372] Before beginning the installation of the VA
Exchange Server Extension package, the following tasks
should have been completed:

[0373] The Microsoft Exchange server on which the VA
extensions will be installed has been fully installed and con-
figured.

[0374] An Exchange administrative user’s account has
been set up for the person who will act as the VA administra-
tor.

[0375] Regular Exchange user accounts have been set up
for each person who will be a Virtual Assistant user.

[0376] Before beginning the installation, the Exchange
organization, site, and container to which the extensions will
be added should be determined, as well as the name of the
Add-In shared directory for the Exchange server.

[0377] Installing the VA Extensions on an Exchange Server
[0378] The process for installing the VA extension on a
Microsoft Exchange server is as follows:

[0379] 1. Insert the VA Exchange Server Extension CD in
the server’s CD-ROM drive.

[0380] 2. Read the introduction and license screens, click-
ing Next when finished.

[0381] 3. On the Setup Type screen, choose Exchange
Server and click Next.
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[0382] 4. On the Exchange Server Name screen, enter the
name of the server on which the extensions are being
installed. Click Next.

[0383] 5. On the Exchange Organization screen, enter the
name of the organization to which the VA extensions are
being added. Click Next.

[0384] 6. On the Exchange Site screen, enter the name of
the site to which the VA extensions are being added. Click
Next.

[0385] 7.On the Exchange Add-ins Share screen, enter the
name of the shared directory under which Microsoft
Exchange add-Ins are stored. By default, this directory is
named “Add-Ins.” Click Next.

[0386] 8. On the Exchange Container Screen, enter the
name of the container in which the VA user accounts will be
held. By default, this container is named “Recipients,” but it
may have been changed If the Exchange server has been
customized. Click Next.

[0387] 9. On the Exchange Extension Display Name
screen, enter the name to be displayed for the VA Add-Ins
node. (This node will appear under the Add-Ins folder in the
Exchange Administrator GUI.) By default, the display name
will be “Virtual Assistant User Administration.” Click Next.
[0388] 10. On the Virtual Assistant Administrator Alias
screen, enter the Exchange alias for the VA administrator user.
By default, this user name is “ConitaVA,” but a different
account name for administrative user may have been chosen.
Click Next.

[0389] 11. The final interactive screen of the installation
process will prompt the selection of the Program Folder in
which the icons for the VA User Administrator software will
be installed. Change the folder’s name if desired, then click
Next.

[0390] At this point, the automated portion of the install
will begin. Once the Install Shield has finished copying the
VA files to the system, there will be a prompt to click Finish
to end the installation.

[0391] Installing the Exchange Extensions on an Adminis-
trative Station
[0392] In some environments, an administrator may have

installed the Microsoft Exchange Administrator application
on a system other than the Exchange server itself (that is, on
a system used to administer Exchange remotely). The VA
Exchange extensions can also be installed on this administra-
tive station to allow for remote VA management. Note: Before
the VA extensions can be installed on an administrative sta-
tion, they should first be installed on the Exchange Server
itself.

[0393] The process for installing the VA extensions on a
remote administrative machine requires fewer user-input
steps than the full Exchange Server install:

[0394] 1. Insert the VA Exchange Server Extension CD in
the system’s CD-ROM drive. The Install Shield application
should execute automatically.

[0395] 2. Read the introduction and license screens, click-
ing Next when finished.

[0396] 3. On the Setup Type screen, choose Exchange
Administrator Only and click Next.

[0397] 4. The next screen prompts for the directory in
which the VA Extension files will be installed. Accept the
default or select a new directory, then click Next.

[0398] 5. On the Virtual Assistant Administrator Alias
screen, enter the Exchange alias for the VA administrator user.
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By default, this user name is “ConitaVA,” but a different
account name for administrative user may have been chosen.
Click Next.

[0399] 6. The final interactive screen of the installation
process will prompt the selection of the Program Folder in
which the icons for the VA User Administrator software will
be installed. Change the folder’s name if desired, then click
Next.

[0400] Uninstalling the VA Extensions

[0401] To remove the VA Extensions from the Exchange
Server, use the Add/Remove Programs function under Win-
dows N'T’s Control Panel. The uninstall routine will remove
the Virtual Assistant tab from the Recipients Properties dia-

log.
[0402] Installing the VA Outlook Add-In
[0403] Before users can begin logging into their Virtual

Assistants, the VA Outlook Add-In should be installed on
their desktop workstations. This package adds a configuration
interface to the users’ Microsoft Outlook applications that
will be used to personalize the settings for the Virtual Assis-
tants.

[0404] The installation media makes the VA Outlook Add-
In install program available in two forms:

[0405] A regular Install Shield.file. Stored on a floppy dis-
kette, this Install Shield can be executed on an individual
machine or used with automatic software distribution sys-
tems.

[0406] A self-extracting ZIP file. Small in size (820 KB),
the self-extracting ZIP is designed to be transmitted over
email systems. When executed, it unpacks the recommended
installation files and runs the install, which requires no user

input.
[0407] Installing an Administration Station
[0408] Ifdesired, an administrator can install the VA Man-

agement Console on a machine separate from the VA platform
software. Such an administrative station advantageously
allows the VA platform to be managed remotely over the
network. This installation installs only the basic components
needed to run the MMC Snap-In console and to communicate
with the VA Server Manager process on the Server Set Con-
troller Node.

[0409] To install an administration station, perform the fol-
lowing steps:
[0410] 1.Insert the VA Platform CD in the CD-ROM Drive.

The Install Shield application should execute automatically.
[0411] 2. Read the introduction and license screens, click-
ing Next when finished. The Setup Type selection screen will
appear.

[0412] 3. Select VA Administration Station from the Setup
Type list box and click Next.

[0413] 4. The next screen will prompt to select the directory
into which the VA platform files will be installed. By default,
this directory will be c:.backslash.Program Files.backslash.
Conita Virtual Assistant.

[0414] 5. The final interactive screen of the installation
process will prompt to select the Program Folder in which the
icons for the VA platform software are to be installed. Change
the folder’s name if desired, then click Next.

[0415] Installing a VA Application Development System
[0416] If programmers will be developing customized VA
applications, then an application development system may
need to be installed. This package installs the VA Studio and
other development tools. Although the Application Develop-
ment software can be run on the same server as the VA
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platform, in most cases, the development environment should
be installed on a separate system and the custom applications
“published” to the VA platform when they are completed.
[0417] To install a VA application development system,
perform the following steps:

[0418] 1. Insert the VA Platform CD in the CD-ROM Drive.
The Install Shield application should execute automatically.
[0419] 2. Read the introduction and license screens, click-
ing Next when finished. The Setup Type selection screen will
appear.

[0420] 3. Select VA Application Development from the
Setup Type list box and click Next.

[0421] 4. The next screen will prompt the selection of the
directory into which the VA platform files will be installed.
By default, this directory will be c:.backslash.Program Files.
backslash.Conita Virtual Assistant.

[0422] To keep the default destination directory, click Next.
[0423] To change this directory, click Browse and select a
new destination, then click Next.

[0424] 5. The final interactive screen of the installation
process will prompt the selection of the Program Folder in
which the icons for the VA platform software are to be
installed. Change the folder’s name if desired, then click
Next.

[0425] Overview of the VA Management Console

[0426] As illustrated in FIG. 17, the VA Management Con-
sole 260 allows an administrator to view and manage all the
VA components running in a server set. This interface is
implemented as a snap-in for the Microsoft Management
Console (MMC) framework, which provides a consistent
interface for application administration. Based on the
Microsoft Windows Explorer paradigm, the VA Management
Console includes a tree view of system components on the left
side of the screen 262 and an information panel on the right
264. Highlighting a component in the tree view will cause its
configuration interface to appear in the right-hand pane. Right
clicking on a component will open a pop-up menu listing
additional functions such as viewing properties, adding new
components, and deleting existing components. In a multi-
node server set, the VA Management Console will be run only
on the Server Set Controller Node.

[0427] Launching the VA Management Console

[0428] To launch the VA Management Console, select
Start>Programs>Co-nita Virtual Assistant>Conita Manage-
ment Console.

[0429] If the desktop icon is deleted, the VA Management
Console can be launched by executing the MMC framework
and loading the VA snap-in. To do so, use the following
procedure:

[0430] 1. From the Start Menu, select Run.
[0431] 2. In the Run dialog, type “mmc” and click OK.
[0432] 3. From the MMC’s Console menu, select Add/

Remove Snap-In. The Add Snap-In dialog will open.

[0433] 4. Click the Add button. The Add Standalone Snap-
In dialog will open.

[0434] 5. From the list of available snap-ins, choose the VA
Serverset Manager and click OK. The Select Server dialog
will be displayed.

[0435] 6. Click the Select button and choose the server on
which the VAServerManager process is running (i.e. the
Server Set Controller Node).

[0436] 7. Click Finish to close the Select Server Dialog and
OK to close the Add/Remove Snap-In dialog.
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[0437] The VA Management Console snap-in will now be
displayed within the MMC. If the VA Serverset Manager snap
in does not appear in the Add Standalone Snap-In dialog, it is
likely that the VAServerManager service is not running. Start
the VAServerManager service (through the Control
Panel>Services interface) and try adding the snap-in console
again.

[0438] Initial Configuration Tasks

[0439] When the VA platform is first installed, the admin-
istrator will need to perform the following tasks to configure
the platform and launch the first application:

[0440] 1. Configure General Server Set Information
[0441] 2. Add the Server Set Controller Node to the list of
managed servers

[0442] 3. (For multi-server platforms) Add secondary
nodes to the list of managed servers

[0443] 4. Create an application instance for the Conita VA
application

[0444] 5. Start the VA application services for the platform
[0445] 6. Test the application to ensure it is running cor-
rectly

[0446] 7. Configure alerts for the VA platform

[0447] 8. Setany TTS Dictionary entries that are known to
be needed

[0448] Each of these tasks is discussed in detail below.
[0449] Configuring the General Server Set Information
[0450] The first configuration task to be performed within

the VA Management Console is to set the general information
for the server set. To do so, as shown in FIG. 18, expand the
VA Manager 270 and Configuration 272 folders in the com-
ponent tree, then click the General Information node 274. The
general information form 276 will be displayed in the right-
hand pane. In this form, enter the following information:
[0451] Exchange Server 280: The machine name of the
Microsoft Exchange Server with which the VA applications
will communicate.

[0452] Company Name 282: The name of the organization
implementing the VA

[0453] Site Name 284: The name of the site at which the VA
platformis located. (This field is used to distinguish platforms
at organizations that may be running more than one set of VA
servers.)

[0454] Conita License Number 286

[0455] Nuance License Number 288: This key, which is
custom generated by Nuance for each organization, should be
provided with the Nuance software.

[0456] Adding and Removing Servers

[0457] When the VA platform software is first installed, no
servers will be configured. One of'the first configuration tasks
is adding one or more servers to the set. After the system is up
and running, servers may need to be added or removed to
expand the capacity of the server set or to replace a failing
system.

[0458] After an installation, the Server Set Controller Node
should be added to the list of managed servers. Then, if a
multi-platform implementation is being used, add each of'the
secondary servers. Note: The process for adding a server is
the same for the controller node and secondary nodes.
[0459] Adding a Server

[0460] Before aserver can be added to the set controlled by
the VA Management Console, it should have the VA platform
software installed, and its VA Manager service should be
started.
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[0461] Note: The VA Manager process is registered as an
auto-starting N'T service by the install routine. If, however,
the VA Manager service has been stopped on a system, it can
be started using the Control Panel>Services interface. Unlike
other VA processes such as VA Engines and Recognition
Servers, the VA Manager service is started through the Win-
dows NT Services interface, not through the VA Management
console.

[0462] To add a server to the VA server set, use the follow-
ing procedure:
[0463] 1. Expand the VA Manager node in the component

tree (if unexpanded).

[0464] 2. Right-click the Server Set node. A pop-up menu
will appear.
[0465] 3. From the pop-up menu, select New>Server. The

Select Computer dialog will open.

[0466] 4.Fromthedialog’slist, selectthe serverto beadded
and click OK. A Logon dialog will open.

[0467] 5. Enter the Username and Password for the VA user
for the server being added, and then click OK.

[0468] If an error message is received when attempting to
add a new server to the server set, check the following:
[0469] The VA Manager service is running on the server to
be added
[0470]
entered
[0471] The ConitaVA user account has been properly cre-
ated for either the domain as a whole or for the server being
added

[0472] Removing a Server

[0473] To remove a server from the server set, right-click
the server’s node in the component tree and select Delete from
the pop-up menu.

[0474] Configuring Applications

[0475] When the VA Platform is first installed, no applica-
tions are registered for execution. After adding all the servers
to the server set, the next task is to create one or more appli-
cations. Periodically, additional applications may be needed
to support new users.

[0476] The VA application, which is delivered on the plat-
form installation media, is the application that will be used for
most VA implementations. Some users, however, may electto
configure multiple instances of the VA application, or install
other custom-written applications. The basic process for add-
ing an application instance is the same, be it for the VA
application or for a custom VA application.

[0477] Application Requirements

[0478] In order to be created and executed, each VA appli-
cation requires a set of associated service processes and a
publication file.

[0479] Associated Service Processes

[0480] Each application instances requires four different
types of service processes to be running:

[0481] One or more VA Engines (on which the application
will run). Each VA Engine will support a single active tele-
phone call; a Virtual Assistant platform that supports multiple
simultaneous callers will generally have one VA Engine per
telephone channel.

[0482] One or more Text-to-Speech (TTS) servers for
translating text into voice output

[0483] One or more Recognition Servers for translating
voice input into text One VA Server process, which monitors
users’ mailboxes and notifies them when events occur, such as
amessage being received or a task being assigned. Note: AVA

The correct name and password for the VA user was
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Server process is recommended only for applications that
support event notification functionality. The default VA appli-
cationuses a VA Server process, but a custom application may
not require one.

[0484] Each of these recommended server processes could
be created separately and then associated with the application
instance. The VA Management Console, however, provides a
mechanism for creating these processes in one batch while
configuring the application.

[0485] The Publication File

[0486] A Virtual Assistant Publication (.vapub) file is an
archive that holds the various source files that make up an
application. These files include the following:

[0487] The application code executed by the VA Engine
[0488] A “grammar” containing the words and phrases rec-
ognized by the application

[0489] The recorded prompts and other sound files used by
the application
[0490] A vapub file is generated by the VA application

developer using the Service Creation Environment and then
uploaded to the VA platform.

[0491] Part of the process of creating a new application
instance is “publishing” its vapub file, meaning that its con-
tents are unpacked and distributed to the appropriate directo-
ries on the VA platform servers. At publication time, the
grammar is compiled into a format that can be understood by
the Speech Recognition software and loaded in the recogni-
tion engines.

[0492] These publication functions are performed auto-
matically by the Management Console software when an
administrator creates a new application instance. In case of a
failure during the publication process, any files created on the
platform servers will be rolled back and removed.

[0493] Note: The source files for an application are pub-
lished to every server in the server set, even if that server does
not host any of'the service components that will be associated
with the application. This blanket-distribution allows a new
process (such as an additional Recognition Server) to be
associated with an existing application without having to
republish the application files.

[0494] Creating an Application Instance

[0495] To create a new application instance (including the
associated processes it will use), follow these steps:

[0496] 1. Expand the VA Management node in the compo-
nent tree (if unexpanded).

[0497] 2. Right-click the VA Applications node. A pop-up
menu will appear.

[0498] 3. From the pop-up menu, select New>Application
Instance. The Add Application Instance dialog 290 will open,
which is shown in FIG. 19.

[0499] 4. In the dialog, enter a name for the application
instance. It is recommended that the application instance be
given a descriptive name, such as Conita VA.sub.—1, that
reflects which type of application it is.

[0500] 5. Ensure that all three checkboxes for creating
server processes are checked.

[0501] 6. Click OK. The Select TTS Server dialog 292 will
open, as shown in FIG. 20.

[0502] 7. Check the Create new TTS Server box.

[0503] 8. In the Process Name field, enter a name for the
new TTS server process.

[0504] 9. From the TTS Server Type drop down box, select
the type of TTS server to be created. In the preferred embodi-
ment, the TTS server is AcuVoice, so this will be the only
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option available in the drop down box. If the system has been
customized to support a different TTS server, additional
choices may be available.

[0505] 10. Click OK. The Add Recognition Server dialog
294 will open as shown in FIG. 21.

[0506] 11.Complete the name, target host, and server-type
fields, then click OK. The Add VA Engine dialog 296 will
appear, as shown in FIG. 22.

[0507] 12.In the Add VA Engine dialog, enter a name for
the new engine.
[0508] 13.From the Select Server drop down box, select the

host on which the VA engine will run.

[0509] 14.Inthe Select Type drop down box, select the type
of VA Engine process to be created. In most instances, the
Telephony Engine will be selected as the VA Engine type.
This engine type processes input and output from the tele-
phone system via a telephony card. The other possible VA
Engine type, Sound Card Engine, is used when the Virtual
Assistant application will receive input from a microphone
and output sound to a system’s speakers. The Sound Card
Engine can be used to test new applications before connecting
them to the telephone system.

[0510] 15. Click OK. The Set Application File dialog 298
will appear, as shown in FIG. 23.

[0511] 16. In the Path to file field, enter the full path to the
vapub file for the application, or, click the Browse button and
find the file using the Open File dialog. In the preferred
embodiment, the .vapub file for the Conita VA application is
located in the following directory:

[0512] % conitava %.backslash.VApplications.backslash.
VAOutlook.pub where % conitava % indicates the installation
path for the platform software (by default, C:.backslash.Pro-
gram Files.backslash.Conita Virtual Assistant). For a custom-
written VA application, the vapub file will be located in the
directory chosen by the developer when he or she published
the application to the VA platform.

[0513] After clicking OK, the new application instance and
its related server processes will be added to the component
tree.

[0514] Creating an Application Instance without Associ-
ated Components

[0515] Although the various VA service components rec-
ommended for an application will probably create all at once,
it is possible to create a VA application instance without
associated services and add those components later. To do so,
right-click the VA Applications node in the component tree
and select New> Application Instance from the pop-up menu.
On the initial screen of the Add Application Instance Dialog,
make sure that all of the component boxes are unchecked.
Although this procedure will create the application instance
in the component tree, the application cannot be run until the
recommended service processes have been created and asso-
ciated with it. The steps for manually creating services and
associating them with an application are discussed below.
[0516] Removing Application Instances

[0517] To remove an application from the Server Set, use
the following procedure:

[0518] 1. Inthe component tree, right click the node for the
application to be deleted. A pop-up menu will open.

[0519] 2. Select Delete from the pop-up menu.

[0520] 3. A dialogbox will open, listing all server processes
linked to that application and asking whether to delete those
processes along with the application.
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[0521] Select Yes to delete all server processes linked to the
application.
[0522] Select No to retain the linked server processes.

(These processes can be deleted manually later if necessary)

[0523] Select Cancel to abort the delete operation
[0524] Creating Processes Manually
[0525] Although an administrator most likely will use the

Create Application feature mechanism to create VA Engine,
TTS Server, and Recognition Server processes, a process can
be created manually.

[0526] Manual creation can be used to associate additional
processes with an existing application. An application that is
running slowly, for example, may need to have a second
Recognition Server associated with it to speed up the process-
ing of recognition requests. By manually creating and asso-
ciating the new process, the administrator avoids having to
create the entire application from scratch.

[0527] To create a new process, perform the following
steps:
[0528] 1. In the VA Management Console’s component

tree, right click the node for the server on which the process is
to be created. A pop-up menu will open.

[0529] 2. Select New>Process from the menu. The Add
Process Dialog 296 will open, as illustrated in FIG. 24.

[0530] 3. In the Name field, enter a name for the new
process.
[0531] 4. From the Type combo box, select the type of

process to be created. The default set of process types are
listed in the table below:

Type Description

Accuvoice TTS Server The service that performs Text-To-Speech
translation

The service that recognizes speech into text
The Resource Manager is created
automatically by the platform when a VA
application instance is created.

Nuance License Manager Recommended by the Nuance Manager
RecServer, the License Manager process
supplies a valid license to the recognition
Server process

A custom-written VA application

A COM object server that provides an interface
between the VA platform and the telephony
hardware APIs

Nuance RecServer
Nuance Resource
Manager

External App
Telephony Server

[0532] 5. From the Associate with application instance
combo box, select the name of the application with which the
process is to be associated. To create a global process, select
“No Application.”

[0533] 6. Click OK. The new process will be added to the
component tree

[0534] Starting VA Application Services

[0535] For a VA application to be able to handle incoming

calls, all of its related services should be running. An admin-
istrator has the option to configure each service as “auto-
start,” which indicates that when a system is rebooted the VA
Server Manager will automatically attempt to start all of its
registered services.

[0536] There are times, however, when a VA administrator
will need to start or stop services manually. These situations
include the following:

[0537] When a new application has been added to the sys-
tem and needs to be started for the first time
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[0538] When the platform needs to be brought down for
maintenance

[0539] When a process has been terminated due to an error
and could not be automatically restarted by the VA Server
Manager

[0540] An administrator can choose to start or stop all of
services running on a platform, all of an individual applica-
tion’s services, or each service individually.

[0541] Configuring Auto-Start Services

[0542] When a VA service process is created (either manu-
ally or through the creation of a new application instance), its
auto-start property is by default set to False, indicating that
the service will not automatically be started by the VA Server
Manager at system start-up. If desired, an administrator can
change the auto-start property for a service by clicking on the
service’s node in the component tree and, in the properties
page that appears in the right-hand window, checking or
unchecking the Auto-Start check box.

[0543] Inmostinstances it will be desirable for all platform
processes to be set to auto-start, which will save administra-
tors from having to manually start the services when a server
is rebooted. For this reason, it is recommended the Auto-Start
option be selected for each associated service after an appli-
cation is created.

[0544] Starting All Services (Global)

[0545] The global function will attempt to start all of the
services currently being used in the server set, including TTS
Servers, Recognition Servers, VA Engines, License Manag-
ers, and Resource Managers. This function, in effect, starts all
the registered applications on the platform and prepares them
to receive incoming calls.

[0546] The procedure for starting all services is as follows:
[0547] 1. Right-click the VA Manager node in the compo-
nent tree. A pop-up menu will open.

[0548] 2. From the menu, select Start All Processes
[0549] Service Process Start Orders
[0550] When a global start-up is performed, all global ser-

vice processes (such as the Nuance License manager) are
started first, and then all per-VA Application processes (such
as TTS Server and Recognition Servers) are started. Within
these two categories (global and per-application), the order in
which services are started is determined by Startup Groups.
Based on its dependencies, each process type is assigned to a
group, and each group is assigned a number indicating in
which order it should be started (from lowest to highest). Each
process in a group is started at roughly the same time. The
default Startup Order Groups are listed in the table below:

Type Startup Order Group

Telephony Server

External App

Nuance Resource Manager
Nuance License Manager
Accuvoice TTS Server
Nuance RecServer

Sound Card Engine
Telephony Engine

DW=

[0551] As the table indicates, the telephony servers and
external application services will be started first, and the two
types of VA Engines (sound card and telephony) will be
started last. Because a Telephony Engine cannot be started
unless its associated TTS Server is already running, the
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engine is assigned to higher-numbered group than the TTS
Server, guaranteeing they will be started in the proper order.
[0552] Starting All Services for an Application

[0553] An administrator can also start services at an appli-
cation level. This function will attempt to start all the pro-
cesses associated with a particular application. These pro-
cesses usually include VA Engines, TTS Servers, and
Recognition Servers.

[0554] To start all the services for an individual application,
perform the following steps:

[0555] 1. Expand the VA Applications node in the compo-
nent tree.
[0556] 2. Right-click on the node for the application for

which all services are to be started.

[0557] 3. Select Start from the pop-up menu.

[0558] Once an application is started, it will be ready to
receive incoming calls.

[0559] When an application is started, the VA Server Man-
ager will first verify that any global services (such as the
Nuance License Manager) needed for the application are
already running. If a global dependency is not running, none
of'the application’s services will be started and an error mes-
sage will be displayed.

[0560] Starting Individual Services

[0561] Although in most instances either the global or
application start-up functions will be used, at times only a
single service may need to be started. To do so, right-click the
component to start and select Start from the pop-up menu. As
with starting an application, any global processes recom-
mended by the individual service should already be running.
Otherwise, the service will fail to start. Note: Alternatively, a
service can be started manually by highlighting its name in
the component node and clicking the Start (arrow) button on
the MMC Snap-In’s toolbar.

[0562] Troubleshooting Services that Fail to Start

[0563] To check on the status of a particular service, view
its properties display panel. This panel appears in the right-
hand window of the VA Management Console GUI when the
service’s name is clicked on in the component tree. As illus-
trated in FIG. 25, the user has highlighted the TestApplica-
tionResourceMgr node, which is the Nuance Resource Man-
ager for the TestApplication application. The properties for
the service appear in the right-hand part of the screen.
[0564] On this properties panel, the Process Status field
indicates the status of the process. It can have one of the
following values:

[0565] Running: The process is running properly

[0566] Stopped: The process has been stopped by an
administrator

[0567] Error: The process has failed to start because of an
error

[0568] If the process has an Error status, then the code for

the error will be displayed in the Error Code field. This error
code—a hexadecimal number—indicates the reason for the
process’s failure. A complete listing of the possible error
codes and their meanings is set forth below. If one or more of
the processes for an application fail to start, the displayed
error code can be looked up to determine the reason for the
failure.

[0569] In addition to displaying an error code, a failed
process may also list troubleshooting information in the large
Process Events text box on its properties panel. One of the
most common causes for a component’s failure to start is that
one of its prerequisite services is not running. A VA Engine,
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for example, will not start if its TTS Server is not running. A
Recognition Server will not start if its License Manager ser-
vice is not already running. If a particular component has
failed to start, make sure that all its associated services are
running correctly and, if they are not, attempt to start them.
[0570] Stopping VA Services

[0571] As with starting VA services, the administrator has
several options to choose from when shutting down services
on the VA platform. When VA services are stopped, the appli-
cations will cease execution and no incoming calls can be
received.

[0572] Shutting Down Gracefully

[0573] In the preferred embodiment, the method for shut-
ting down a VA platform is to use the Stop All (Graceful)
function. This function immediately sets the platform so that
it will not receive any new incoming calls, but it does not
disconnect any current VA sessions. Once all active sessions
are complete, the platform will be shut down.

[0574] To perform a graceful shutdown, do the following:
[0575] 1. Right-click the VA Manager node in the compo-
nent tree. A pop-up menu will open.

[0576] 2. From the menu, select Stop All (Graceful).
[0577] 3. Provide a prompt to confirm the shutdown com-
mand. Select Yes to proceed.

[0578] Shutting Down Immediately

[0579] Insome cases, an administrator may need to stop all
services on the platform immediately. Doing so will discon-
nect all current VA sessions and close all the platform’s appli-
cations. To perform an immediate shutdown,

[0580] 1. Right-click the VA Manager node in the compo-
nent tree. A pop-up menu will open.

[0581] 2. From the menu, select Stop All (Immediate).
[0582] 3. A prompt will be provided to confirm the imme-
diate shutdown command. Select Yes to proceed.

[0583] Stopping Individual Applications and Services
[0584] The VA Management Console includes functions
that allow a particular application or an individual service to
be stopped. To do so, perform the following steps:

[0585] 1. Expand the component tree until the node for the
application or service to stop is complete

[0586] 2.Right-click the node for the application or service
and select Stop from the pop-up menu.

[0587] Configuring Alerts

[0588] The VA platform includes an alert feature that
allows the administrator to be paged when selected system
errors occur. Such alerts are sent via email pager, and the
administrator can configure the type of errors to be monitored
and how frequently he or she should be paged. To configure
the alerts, double click on the Alerting Setup node under the
component tree’s Configuration folder. As shown in FIG. 26,
the alert configuration interface 300 will appear in the right-
hand frame. In this interface, enter the administrator’s pager
email address in the Pager Email field 302 and click the Set
button, then select the minimum amount of time between
pages. It is recommend that an interval is selected (such as 10
minutes) that is long enough to prevent the administrator from
being inundated with repeated messages for the same recur-
ring error, but is short enough that the administrator will be
informed in case a different error occurs. In the checkbox
frame, select the subsystems to be monitored for errors. The
Select All and Clear All buttons can be used to select or clear
all of the checkboxes at once. If Logon errors is selected, the
number of failed logon attempts that should occur before the
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administrator is notified should be specified. After selecting
paging options, click the Test button to have a test message
sent to the email pager.

[0589] Using the TTS Dictionary

[0590] By default, the TTS server is configured with pro-
nunciation strings for most common English words. For other
words—such as technical terms and proper names—the
server uses an algorithm to determine the most likely pronun-
ciation. In many cases, this algorithm may lead to a word’s
being pronounced incorrectly. For example, the TTS system
may pronounce the name Conita as “Co-knit-ah” rather than
the correct “Co-night-ah.” The TTS Dictionary feature allows
the correction of the TTS’s pronunciation of words and
phrases. The mechanism works by simple string substitution,
that is, whenever the TTS engine encounters a specified
string, it will replace it with a more phonetically accurate
version before processing the text. An ad ininistrator could,
for example, specify that the TTS engine replace all occur-
rences of the string “Conita” with “Conighta” before trans-
lating it to speech. Such a substitution would result in the
correct pronunciation of the word.

[0591] Setting TTS Dictionary Entries

[0592] As shown in FIG. 27 to view the current TTS Dic-
tionary entries on the system, click the TTS Dictionary node
304 under the component tree’s Configuration folder 306.
The TTS Dictionary display 308 will appear in the right-hand
pane. The dictionary should be configured separately for each
TTS server. To display the entries for a particular server, click
the Select Server button 310 and select the name of the desired
TTS server. As illustrated in FIG. 28, to add a new entry to that
server’s dictionary, click the Add button. The Dictionary
Entry dialog 312 will be displayed. In this dialog, enter the
actual spelling of the word or phrase and the replacement
string that should be used for a correct pronunciation. By
default, all string replacements are not case sensitive. Select-
ing the Match Case checkbox 314 will make the matching
case sensitive. It may take some experimenting to find a
replacement string that will result in the proper pronunciation
for a word. Use the Play button on the TTS Dictionary display
screen to test a particular entry. When this button is clicked,
the highlighted en try will be sent to the TTS Server and the
resulting speech output played over the server’s speakers.

[0593] Managing the VA Database and Call Logs

[0594] The VA Database, which is hosted by the Server Set
Controller Node, is used by the VA Server Manager to store
call log and platform configuration data. This database is
implemented with the Microsoft Data Engine (MSDE).
MSDE, which was released with the Microsoft Office 2000
suite, provides access to databases that are compatible with
SQL Server 7.0, though with a smaller set of features. The
engine does not include an interface such as the SQL Server
Enterprise Manager, and it supports a maximum database size
of 2 GB (compared to SQL Server’s 32 TB). MSDE data-
bases, however, can be read by the SQL Server interfaces, and
they can be upgraded to SQL Server databases if increased
size is needed.

[0595] Using the VA Management Console to Manage the
Database
[0596] Because MSDE does not include its own user inter-

face, most management tasks for the VA Database will be
performed through the VA Management Console application.
As Included in the console’s component tree is a node called
Database Manager which, when highlighted, will cause the
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database management panel 316 to be displayed in the right
side of the console window, as shown in FIG. 29.

[0597] Backing up the Database

[0598] The configuration parameters and user information
stored in the database are essential to the operation of the VA
platform. For this reason, the database should be regularly
backed up. In the Backup frame on the Database Manager
panel, the Last Database Backup field indicates when the last
backup of the current VA database occurred. It is recom-
mended that the VA database be backed up regularly. The
directory in which the database will, be backed up is indicated
in the Backup Directory field. To change this, edit the field’s
value directly or click the browse button and select the new
directory from a Browse for Folder dialog. To back-up the VA
database, click the Backup button.

[0599] Restoring the Database

[0600] IncaseofaVA database failure, the database can be
restored from a back-up. To do so, in the Restore File field
enter the name of the back-up file from which to restore the
database (or, click the browse button and choose the filename
from an Open File dialog). Then, click the Restore button to
begin the restoration.

[0601] Purging Call Logs and Transcriptions

[0602] The VA Server Manager maintains logs and tran-
scriptions for all of the calls processed by the VA platforms.
These logs are vital not only for diagnosing problems with the
systems but also for performing accounting tasks such as
billing departments for VA usage. These stored files, however,
can grow quite large, particularly on platforms with many
users; the logs and transcriptions should be purged periodi-
cally to free up disk space. The frequency with which these
purges will need to be performed will depend upon the
record-keeping needs of the organization and the amount of
disk space available on the VA platform.

[0603] To purge call transcriptions and/or logs, perform the
following steps:
[0604] 1. Select either the Purge Transcriptions older than

or Purge Logs and Transcriptions older than option button.
[0605] 2. In the Days combo box, indicate how many days
to retain transcriptions and/or logs.

[0606] 3. Click the Purge button to purge all outdated tran-
scriptions and/or logs.

[0607] Establishing Maintenance Plans

[0608] 1.Although the database can be backed up and tran-
scriptions and logs can be purged manually, it is usually much
more convenient for an administrator to establish a Mainte-
nance Plan, which allows scheduling of regular backup and
purge operations. A new Maintenance Plan is added by click-
ing the Add button inside the Maintenance Plans frame.
[0609] Removing Maintenance Plans

[0610] To remove an unneeded maintenance plan, highlight
the plan in the list box and click the Remove button.

[0611] User Administration Concepts

[0612] With the default VA application, all user account
management functions are performed through the Microsoft
Exchange Administrator interface. The majority of these
functions are regular Exchange tasks (such as mailbox main-
tenance) that are unrelated to the Virtual Assistant applica-
tion. For the few VA-specific administration tasks that are
recommended, the VA Exchange Server Extension installa-
tion inserts a custom Add-In to the Microsoft Exchange
Administrator application. As illustrated in FIG. 30, this
installation adds a new tab called Virtual Assistant 318 to the
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Mailbox Properties Dialog 320 for each user. This tab is used
to edit the user’s VA properties.

[0613] VA User Administration Tasks

[0614] An administrator uses the VA Exchange Add-In to
enable and disable VA users, and to assign IDs and PIN’s for
VA users.

[0615] VA User Account Information

[0616] The Conita VA application requires the following
information for each user account:

[0617] User ID, which corresponds to the DNIS number
that callers will dial to access a particular user’s VA. For
example, if John Smith dials 555-1213 to access his Virtual
Assistant, then his User ID will be 5551213. In any environ-
ment with multiple users, the User ID/DNIS number is essen-
tial for identifying which user’s Virtual Assistant is being
called. When an incoming call is received, the VA application
automatically detects the DNIS number and uses it to identify
the VA user for which the call is intended. The User ID should
be exactly seven digits.

[0618] PIN—In addition to a User ID, each user account
requires a Personal Identification Number, which will be
entered by the user when he or she dials into the Virtual
Assistant. The PIN can be any 4-digit number. The initial PIN
for each user is assigned by the VA administrator when he or
she sets up the user’s account. Users can change their PIN
numbers as desired through the Virtual Assistant preferences
tab in their Microsoft Outlook application.

[0619] Enabling and Disabling VA Users

[0620] When the VA Exchange Extension package is first
installed, the Virtual Assistant tab will be added to each user’s
mailbox properties dialog, but the user will not be registered
with the VA system. Before these users can begin interacting
with their Virtual Assistants, the administrator should enable
each of them as a VA user. To enable a VA user, perform the
following steps:

[0621] 1. In the Microsoft Exchange Administrator appli-
cation, expand the site and container nodes under which the
VA user accounts are located.

[0622] 2. Double click the node for the user that to be
enabled as a VA user. Returning to FIG. 31, the Mailbox
Properties Dialog 320 for that user will open.

[0623] 3. Click the Virtual Assistant tab 318.

[0624] 4. Check the box 322 next to Enable Virtual Assis-
tant (see figure below), then click Apply. The ID and PIN text
boxes will become enabled.

[0625] 5. Inthe ID field 324, enter the User ID/DNIS num-
ber that will be used to access this user’s Virtual Assistant
account.

[0626] 6. In the PIN field 326, enter the initial Personal
Identification Number that the user will have to enter to
access his or her account.

[0627] Note: When setting up user accounts for the first
time, all users can be assigned the same PIN (e.g. ‘1111”) and
requested that they change it to a new value when they first log
in. Users can change their PIN’s through the Virtual Assistant
properties tab within their Microsoft Outlook applications.

[0628] 7. Click OK to accept the new VA settings for the
user.

[0629] Disabling a VA User Account

[0630] To disable a VA user’s account, the following steps

should be performed:

[0631] 1. In the Microsoft Exchange Administrator appli-
cation, expand the site and container nodes under which the
VA user accounts are located.
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[0632] 2. Double click the node for the user to be disabled.
The Recipients Properties Dialog for that user will open.
[0633] 3. Click the Virtual Assistant tab.

[0634] 4. Uncheck the box next to Enable Virtual Assistant,
then click Apply.

[0635] The ID and PIN text boxes will be greyed out.
[0636] 5. Click OK to accept the changes.
[0637] When a user account is disabled, that user can no

longer dial into his or her Virtual Assistant. When a VA user
account is disabled, the User ID and PIN are not retained.
These properties should be entered again by the administrator
if the account is re-enabled.

[0638] Batch Account Enabling and Disabling

[0639] Included with the VA Exchange Extensions is a
utility that can be used to enable or disable all of the VA user
accounts in a single batch. This utility is most useful for
quickly disabling all VA accounts before removing the VA
Exchange Extensions from the Exchange Server. Note: When
a VA user account is disabled, the User ID and PIN are not
retained. These properties should be entered again by the
administrator if the account is re-enabled.

[0640] To launch the Enable/Disable utility, select
Start>Programs>Conita Virtual Assistant User
Administration>Enable/Disable Virtual Assistant. The utility
presents two choices, enable or disable:

[0641] If disable is selected, then all users will have their
VA accounts disabled

[0642] If enable is selected, then all user accounts will be
enabled.
[0643] For these newly enabled accounts, the User ID and

PIN numbers will remain undefined and should be set for each
user by the administrator.

[0644] An additional task that this utility will perform is
repair. If the VA Exchange administrative user is deleted or
that user’s Contacts folder is corrupted, then users cannot use
their VA. However, all the VA information for the VA users is
still valid. Creating a new VA Exchange administrative user
and selecting the repair in the utility will repair the VA
Exchange administrative user’s knowledge of VA users, and
allow users to access their VA again.

[0645] Setting DCOM Permissions

[0646] At install time, the Virtual Assistant platform soft-
ware registers the following DCOM objects:

[0647] VADBManager

[0648] VAEngine

[0649] VAExternalApp

[0650] VAManager

[0651] VAServer

[0652] VAServerManager

[0653] VATelephony

[0654] VATextToSpeechAcuVoice

[0655] VATextToSpeechBT

[0656] The security parameters for these DCOM objects

are set automatically by the Install Shield. The default values
for each of the objects is as follows:

[0657] Access Permissions: Allow access to the ConitaVA
user account

[0658] Launch Permissions: Allow launch to the ConitaVA
user account

[0659] If necessary for a particular site’s security arrange-
ments, a VA administrator can modify the DCOM configura-
tion. However, because setting improper parameters can pre-
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vent the VA services from running, such modifications should
be made only by an administrator with advanced DCOM
experience.

[0660] Because the VA Manager processes should be able
to access and launch other VA DCOM objects, the ConitaVA
user account (or which ever user account under which the VA
processes are running) should have access and launch per-
missions for all VA objects.

[0661] Resetting DCOM Permissions

[0662] In case the DCOM settings for the VA platform
objects are modified, a utility called vladcom is available to
reset the objects to their original configuration. This utility is
copied to the VA bin directory at install time. To use vladcom
to reset the DCOM permissions of VA objects, perform the
following steps:

[0663] 1. Open a DOS command line window.

[0664] 2. Change to the c:.backslash.Program Files.back-
slash.Conita Virtual Assistant.backslash.bin directory.
[0665] 3. Execute the following command:

[0666] vladcom-cf dcomcig.txt-pf DCOM_progid.txt-
id<domain>.backslash.<user>

[0667] Where <domain> is the server’s NT domain and
<user> is the NT username under which the VA services are
running (e.g. “ConitaVA”).

[0668] Securing File System Data

[0669] The VA platform installation routine automatically
sets the access permissions for each directory that it creates.
The following user accounts are granted Full Control of all
the directories under the root install path (by default, c:.back-
slash.Program Files.backslash.Conita Virtual Assistant):

[0670] Domain Administrator

[0671] Local System Administrator

[0672] System

[0673] ConitaVA

[0674] All other user accounts are granted permission to

these directories.

[0675] Ifasystem’s security arrangements require it, these
permissions can be modified to grant or deny access for other
accounts. However, because the ConitaVA account should
have access to the VA directories, it should always grant be
granted Full Control.

[0676] VA Database Security

[0677] When the VA platform software is installed on the
Server Set Controller Node, the installation routine automati-
cally sets the MSDE database (and/or SQL Server, if it is
being used instead) to NT Authentication only. The ConitaVA
NT account will then be used by the platform software to
access the VA database. This setting of authentication is effec-
tive at the server-level, not the database level. If other MSDE
and/or SQL Server databases are supported on the Controller
Node, however, the SQL Server authentication methods may
be set for these databases. The VA-established authentication
can be modified by performing the following steps:

[0678] 1. In the SQL Server Enterprise Manager, change
the authentication method for the entire server to SQL Server
authentication

[0679] 2. Change the authentication method for the VA
Database to NT Authentication. No matter which method is
used for the server-wide authentication, the database-specific
method for the VA Database should be NT Authentication.
[0680] Error & Message Codes

[0681] The first three digits of the code indicate which type
of message the code represents. These digits can have one of
three values, as indicated below:
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[0682] O.times.0 Success Message
[0683] O.times.4 Informational Mess age -continued
[0684] O.times.8 Warning Message
[0685] O.times.C Error Message I\CA:;zage Descrinti

. . ption
[0686] The complete set of possible error codes and their
descriptions are listed in the table below. 0xC0000035  DELETED PROCESS

[0687] Notes: 0x40000034  VAMANAGER PARAMETER CHANGE
o ) 0xC0000035 ~ VAMANAGER PERFMON FAILED
[0688] The entries in the table are ordered numerically by 0xC0000036  INSUFFICIENT MEMORY RESOURCES

the code, but the first three digits are ignored. 0x40000034, 0xC0000037  COUNTER ARRAY TOO SMALL
for example, appears immediately after 0xC00000033. 0x40000038 = INACTIVITY TIMEOUT

: : 0xC0000039  VAVM INITIALIZATION ERROR
[0689] This table lists only those errors and messages gen- 0xCO00003A  VAVM TOPIC NOT FOUND
erated by the VA platform software. The VA Management 0xC0O00003B  VAVM STARTUP ERROR
Console interface, however, will also report messages gener- 0x0000003C ~ VAVM STARTUP COMPLETE

. : : 0xC000003D  VAVM NOT IMPLEMENTED

ated by Windows NT. If an error dl.spl.aye(.l m the Manage- 0xCO00003E  VAVM GRAMMAR NOT DEFINED FOR
ment Console does not appear in this list, it is likely an NT DISCOURSE
error. 0xCO00003F  VAVM SCRIPTING ERROR

[0690] Windows NT error codes can be translated using the 0xC0000040  TTS INITIALIZE ERROR

- : 0x40000041  BEGIN CALL
Error Lookup feature of Microsoft Developer Studio. 0x40000042  USER LOGIN

0x40000043 END CALL
0x40000044 BEGIN SESSION
0x40000045 END SESSION

Message 0x80000046  TTS TOO MANY CHANNELS
Code Description 0x80000047  TTS SEND FAILED

0xC0000048  SYSTEM ERROR
0xC0000001  VAVM ALREADY STARTED 0xC0000049  DCOM ERROR
0xC0000002  VAVM ERROR PARSING VADL STRING 0x0000004A  TTS ABORTED
0xC0000003  VAVM ERROR PARSING VADL FILE 0x4000004B  TTS CLIENT CONNECTED
0xC0000004  VAVM EXTERNAL MODULE NOT FOUND 0x4000004C  TTS CLIENT DISCONNECTED
0xC0000005  VAVM MODULE NAME ALREADY EXPORTED 0xC000004D  VAMANAGER PROCESS TERMINATED
0xC0000006  VAVM START DISCOURSE NOT SPECIFIED 0x4000004E  VAMANAGER PROCESS STARTING
0xC0000007  VAVM DISCOURSE NOT DEFINED 0xCO00004F  VAMANAGER PROCESS FAILED TO START
0xC0000008  TTS NOT INITIALIZED 0xC0000050  TTS UNKNOWN STRING TYPE
0xC0000009  TTS NULL STRING 0xC0000051  VAVM PROMPT RESOURCE NOT FOUND
0xC000000A  TTS UNKNOWN TYPE 0xC0000052  VAVM PROMPT INVALID RESOURCE
0xC000000B  AUDIO STREAM NOT DEFINED 0xC0000053  VAVM INVALID PROMPT EXPRESSION
0xC000000C  AUDIO STREAM FORMAT NOT SUPPORTED 0xC0000054  VAVM INVALID PROMPT RESOURCE
0xC000000D  AUDIO STREAM OVERFLOW 0xC0000055  VAVM NOT SUPPORTED
0xCO00000E  TTS RENDER STRING ERROR 0xC0000056 ~ VAMANAGER WRITE TO LOG FILE FAILED
0xCO00000F  TTS SYNTHESIS FAILED 0xC0000057  VAMANAGER INVALID COMPONENT ID
0xC0000010  WRITE OPERATION FAILED 0xC0000058  VAMANAGER PROCESS NOT FOUND
0xC0000011  VAVM INTERNAL ERROR 0xC0000059  VAMANAGER PROCESS ALREADY EXIST
0xC0000012  VAVM GETSCRIPTINGHOST FAILED 0xC000005A  VAMANAGER CANNOT DESTROY RUNNING
0xC0000013  VAVM INVALID DISPID FOR NAMESPACE PROCESS
0xC0000014  VAVM NAMESPACE MEMBER NOT DEFINED 0xC000005B  VAMANAGER COMPONENT NOT FOUND
0xC0000015  VAVM INVALID DISPID FOR RECRESULT 0xC000005C  USER ALREADY SELECTED
0xC0000016  VAVM INVALID TYPE FOR RECRESULT 0xC000005D  USER NOT SELECTED
0xC0000017  VAVM SCRIPT ITEM NAME ALREADY DEFINED 0xCO0000SE ~ USER NOT FOUND
0x40000018  VAVM SHUTDOWN 0xCO0000SF  USER ALREADY EXIST
0x40000019  VAVM REMOTE HANGUP 0xC0000060  USER UPDATE FAILED
0xCO00001A  VAVM BARGE IN 0xC0000061  USER CREATION FAILED
0xC000001B  VAVM NO ACTIVE CALL 0xC0000062  UNKNOWN AUTH METHOD
0xC000001C  VAVM RECOGNITION ERROR 0xC0000063  USER NOT AUTHENTICATED
0x4000001D  VAVM RECOGNITION UNRECOGNIZED 0xC0000064  UNKNOWN IDENT METHOD
0xCO00001E  SPEECH INITIALIZE ERROR 0xC0000065  DUP IDENT VALUE
0xCO00001F  SPEECH UNINITIALIZE ERROR 0xC0000066 ~ PARAMETER CREATION FAILED
0xC0000020  SPEECH GRAMMAR ERROR 0xC0000067  PARAMETER UPDATE FAILED
0xC0000021  SPEECH ABORT ERROR 0xC0000068  BUFFER TOO SMALL
0xC0000022  SPEECH RECOGNITION ERROR 0xC0000069  PERMISSION DENIED
0xC0000023  SPEECH SETPARAMETER ERROR 0xC000006A  DATABASE ERROR
0xC0000024  TELEPHONY INITIALIZE ERROR 0xC000006B  VASERVER RULE CREATION FAILED
0xC0000025  TELEPHONY NOT INITIALIZED 0xC000006C  VASERVER RULEID ALREADY EXIST
0xC0000026 ~ TELEPHONY UNINITIALIZE ERROR 0xC000006D  VASERVER RULEID NOT FOUND
0xC0000027  TELEPHONY ANSWER CALL ERROR 0xCO00006E  VASERVER USER HAS PENDING REQUEST
0xC0000028  TELEPHONY TERMINATE CALL ERROR 0xCO00006F  POPMON NOT INITIALIZED
0xC0000029  TELEPHONY PLACE CALL ERROR 0xC0000070  POPMON ALREADY INITIALIZED
0xC000002A  TELEPHONY TRANSFER CALL ERROR 0xC0000071 ~ POPMON RULES ENGINE NOT SPECIFIED
0xC000002B  TELEPHONY INVALID CALLID 0xC0000072  POPMON DUPLICATE RULE
0xC000002C  TELEPHONY RECORD ERROR 0x40000073  POPMON USER RELEASED
0xC000002D  TELEPHONY STOP RECORD ERROR 0xC0000074  POPRULE SYNTAX ERROR
0xCO00002E  TELEPHONY PLAY ERROR 0xC0000075  POPRULE UNDEFINED KEYWORD
0xC000002F  TELEPHONY SETPARAMETER ERROR 0xC0000076 ~ POPRULE WRONG NUM PARAMS
0xC0000030  TELEPHONY GETPARAMETER ERROR 0xC0000077  POPRULE EMPTY RULE
0xC0000031  TELEPHONY CHANNEL CLOSED 0x80000078  SITEMANAGER SELECTSITE FAILED

0xC0000032 PROCESSID OUT OF RANGE 0x80000079 SITEMANAGER ADDSITE FAILED
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-continued -continued
Message Message
Code Description Code Description
0x8000007A  SITEMANAGER REMOVESITE FAILED 0xC00000C3  VADBM SQL SCRIPT ERROR
0x8000007B  SITEMANAGER ENUMERATION ERROR 0xC00000C4  VADBM SQL SERVER NOT FOUND
0x8000007C  SITEMANAGER SELECTCOMPUTER FAILED 0xC00000C5  VADBM DATABASE UPDATE ERROR
x8000007D SITEMANAGER ADDCOMPUTER FAILED 0xC00000C6  VADBM TABLE READ ERROR
0x8000007E  SITEMANAGER REMOVECOMPUTER FAILED 0x400000C7  VADBM COMPONENT VERSION ERROR
0x8000007F  SITEMANAGER SETPARAMETER FAILED 0xC00000C8  VADBM VAMANAGER CONNECT ERROR
0xC0000080  SITEMANAGER CONNECT FAILED 0xC00000C9  VADBM INITIALIZATION ERROR
0x80000081  SITEMANAGER SETSITENOTIFY FAILED 0xC00000CA  VADBM OLEDB SESSION ERROR
0x80000082  SITEMANAGER SELECTPROCESS FAILED 0xC00000CB ~ SYSTEM DIRECTORY ERROR
0x80000083  SITEMANAGER ADDPROCESS FAILED 0xC00000CC ~ EXCHMON USER NOT FOUND
0x80000084  SITEMANAGER PROCESSCOMMAND FAILED 0xC00000CD ~ EXCHMON ALREADY INITIALIZED
0xC0000085  SITEMANAGER CONNECTLOCAL FAILED 0xCO0000CE ~ EXCHMON NOT INITIALIZED
0xC0000086  SITEMANAGER CONNECTREMOTE FAILED 0xC00000CF ~ EXCHMON RULES ENGINE NOT SPECIFIED
0x80000087  SITEMANAGER ADDUSERNOTIFY FAILED 0xC00000D0  TELEPHONY CONNECT CALL ERROR
0x80000088  SITEMANAGER SETUP FAILED 0xC00000D1  VADBM BACKUP FAILED
0xC0000089  SITEMANAGER DATASOURCE FAILURE 0xC00000D2  VADBM RESTORE FAILED
0x8000008A  SITEMANAGER CONNECTION TIMEOUT 0xC00000D3  VADBM INVALID RESTORE DEVICE
0x8000008B  SITEMANAGER COMPONENTMANAGER FAILURE 0xC00000D4  VADBM MAX LENGTH EXCEEDED
0x4000008C  SITEMANAGER VAMANAGER CONNECTION 0xC00000D5  VADBM EXPORT FAILED
0xC000008D  APP NOT FOUND 0xC00000D6  VADBM NO SUCH TABLE
0xCO00008E ~ VAPROCESS NOT STARTED 0xC00000D7  VADBM LOG PURGE ERROR
0x8000008F  UNKNOWN PAGE TYPE 0xC00000D8  VADBM JOB ERROR
0x80000090  UNKNOWN PAGE KEYWORD 0xC00000D9  VADBM JOB NAME ERROR
0x80000091  PAGE FILE SYNTAX ERROR 0xC00000DA  VADBM INVALID JOB
0x00000092  APPLICATION GENERAL SUCCESS 0xC00000DB ~ VADBM TABLE MIGRATION ERROR
0x40000093  APPLICATION GENERAL INFORMATIONAL 0xC00000DC ~ VAPUBLISH APP ALREADY BEING PUBLISHED
0x80000094  APPLICATION GENERAL WARNING 0xC00000DD  VAPUBLISH APP COMPILE ERROR
0xC0000095  APPLICATION GENERAL ERROR 0xC00000DE ~ VAPUBLISH MISC ERROR
0xC0000096  APPLICATION LOGON FAILED 0xCO0000DF  VAPUBLISH APP COPY ERROR
0x80000097  UNSYNCHRONIZED PARAMETERS 0x000000E0  VAPUBLISH COMPLETE
0x80000098  INVALID AUDIO STREAM 0xCO0000E1  VAPUBLISH VAL CREATE ERROR
0x80000099  AUDIO BUFFER UNDEFINED 0xCO0000E2  VAPUBLISH VAL COMPILE ERROR
0xC000009A  TELEPHONY SET CONTROL ERROR 0xCO0000E3  VAPUBLISH POSTBUILD ERROR
0x4000009B  COL INVALID INDEX 0x400000E4  VAPUBLISH INFORMATION
0x4000009C  COL PROPERTY DOES NOT EXIST 0x400000E5  VAPUBLISH CHILD PROCESS OUTPUT
0x4000009D  COL NO MESSAGES 0xCO0000E6  VAPUBLISH COPY ERROR
0x4000009E  COL NO PREVIOUS MESSAGE 0xCO0000E7 ~ VAPUBLISH FAILED
0x4000009F  COL NO NEXT MESSAGE 0xCO0000E8  VAPUBLISH CLEAR DIR FAILED
0x400000A0  COL NO ATTACHMENTS
0x400000A1  COL NO PREVIOUS ATTACHMENT
0x400000A2  COL NO NEXT ATTACHMENT [0691] The VA Application
0x400000A3  COL NOT MEETING REQUEST . C
0x400000A4  COL NO RECIPIENT [0692] Setting User Preferences for the VA Application
0xCO0000A5  TELEPHONY CONTROL CALL ACTIVE [0693] The VA application should be installed on the user’s
0xCO0000A6  VAVM NO ACTIVE SESSION personal computer. After the VA application is installed, the
0xC00000A7  VAVM INVALID CALL STATE : .
OXCO0000AR  VAVM SESSION TERMINATION following user pre’ferences should be seF.
0x400000A9 TELEPHONY BUFFER OVERFLOW [0694] The user's Personal Identlﬁcatlon Number (PIN)
0x400000AA  TELEPHONY BUFFER HIWATER [0695] Name and telephone number of the user’s human
0x800000AB  PARAMETER DOES NOT EXIST operator
0x800000AC ~ EVENTSINK ALREADY DEFINED
0x800000AD  EVENTSINK NOT DEFINED [0696] How the VA can reach the user with incoming calls
0xCO0000AE  TELEPHONY WAIT FOR CALL ERROR [0697] How the user wants to be reminded of appointments
0x400000AF ~ EXTERNAL EVENT
0xC00000B0  TELEPHONY CONF TOO BIG and tasks
0xC00000B1 ~ TELEPHONY DUPLICATE JOIN [0698] Tempo and assertiveness of the VA
0xC00000B2  TELEPHONY UNKNOWN CONFEREE .
0xC00000B3  TFLEPHONY TROMBONE ERROR [0699] 1n the .preferred embodiment, the user preferences
0xCO0000B4  TELEPHONY CONT JOIN ERROR. are set using Microsoft Outlook on the user’s personal com-
0x400000B5  VAVM LOG SESSION puter.
0xC00000B6  TELEPHONY STOP WAIT CALL ERROR - - :
OxCO0000B7  TELEPHONY CONF DROP ERROR [0700] Obtaining the Virtual assistant Preferences Screen
0xCO0000B& TELEPHONY MUTE CALL ERROR [0701] As shown in FIG. 31, the VA user preferences are
0xC00000B9  TELEPHONY LISTEN CALL ERROR located on the Virtual assistant Preferences screen 330. The
8"3888885‘; %%REIE%AESSE %@%&Ig?SIALIZED Virtual Assistant Preferences screen has three tabs: a General
X .
0x400000BC  PROCESS PARAMETERS NOT INITIALIZED tab 332, a Phone/Pager tab 334 and a VA Interaction tab 336.
0xC00000BD  TELEPHONY HOLD CALL ERROR [0702] The General tab 332 has an Account Number field
0xCO0000BE  TELEPHONY RELEASE HOLD ERROR 340, which displays the user’s account number. The user’s
OxCO0000BE"  TELEPHONY ACQUIRE CALL ERROR account number should be assigned by system administrator.
0xC00000CO  VADBM CREATE DATABASE FAILED . >
0xC00000C1 VADBM REGISTRY PARAMETER ERROR and the user should not be able to Change his or her account
0xC00000C2  VADBM SQL SCRIPT MISSING number. Also on the General tab is the PIN button 342. The

PIN is a four-digit code that is recommended for the user to
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log into the VA. The PIN is initially assigned by the system
administrator, but can be changed by the user by clicking the
PIN button 342.

[0703] The General tab also has a field 344 for designating
the contact where the user’s information is located. The VA
Application uses the user’s contact information to page the
user and route telephone calls and reminders to the user. The
New Contact button 346 can be used to create a contact for the
user. I[fthe user desires to have the VA route telephone calls to
the user, all of the user’s telephone numbers should be stored
in the user’s contact record.

[0704] A user can move old messages from the Microsoft
Outlook Inbox to an archive folder by clicking the Archive
Folder field 350, the Select Folder screen appears, which
allows the user to select the folder to be used for archiving.
[0705] The My operator is field is used to select the user’s
operator from a list. If the user’s operator is not included in the
contact list, the user can create a new contact for his or her
operator. Alternatively, the user can select A manually entered
number from the drop-down list 352 and enter the operator’s
number in the And can be reached at field 354. If user selected
a contact as his or her operator, the operator’s telephone
number (for example, business) can be selected from the And
can be reached at field 354. If the only available selection is
None, the user has not entered any telephone numbers for the
contact.

[0706] Phone/Pager Tab

[0707] As shown in FIG. 32, the Phone/Pager tab 360
allows the user to control how the VA notifies the user about
incoming calls and reminders. When the user is away from his
or her desk, the VA can attempt to route incoming calls to the
telephone at a specified location via the “follow me” feature.
The By Phone field 362 has three buttons that control how the
“follow me” feature works. If the Route all calls to button 364
is selected, the VA routes all calls to the specific contact (the
user or an operator) selected from the first drop-down list box
366 at the phone number (for example, business) from the
second drop-down list box 368. Alternatively, the user can
also select A manually entered number from the first list box
366, in which case the second box 368 becomes a text field in
which the user can enter the phone number.

[0708] If the Route calls based on schedule button 370 is
selected, the VA will route calls to the user only at specific
times, or will route calls to different numbers at different
times. For example, the user might want calls to be routed to
the user from 8:00 am to 5:00 pm Monday through Friday. If
the Route calls based on schedule button 370 is selected,
selecting the Schedule button 372 will allow the user to
specify a call routing schedule. Specifying a call routing
schedule is discussed in more detail in the section entitled
“Setting Up a “Follow Me” Schedule.”

[0709] Ifthe Do Not Disturb button 374 is selected, the VA
will not route calls to the user. Selecting the Do Not Disturb
button also deactivates the “follow me” feature, the telephone
notification for reminders feature and Rules Wizard mes-
sages. Ifthis option is selected, the VA will ask callers to leave
a voice message for the user.

[0710] The By Pager field 376 controls how the VA
attempts to page the user. If the Route all pages to button 378
is selected, the VA will route all pages to a specified e-mail
address. A contact (usually the user) is selected from the first
drop-down list box 380. If the contact has a pager e-mail
address, it appears in the second box 382. If not, a warning
message is displayed. If the contact does not currently have a
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pager e-mail address, one can be entered on the Virtual Assis-
tant tab of the contact information form. If A manually
entered e-mail is selected from the first drop-down list box
380, the second box 382 becomes a text field in which an
e-mail address can be entered. If the Do Not Disturb button
384 is selected, the VA will not route pages to the user, and the
pager notification for reminders feature and Rules Wizard
messages feature is deactivated.

[0711] A reminder can be set so that the VA reminds the
user of a task or appointment by selecting the telephone
checkbox 386 and/or the pager checkbox 388. Similarly, the
user can be notified we he or she receives certain types of
messages by selecting the telephone checkbox 390 and/or

pager checkbox 392.
[0712] VA Interaction Tab
[0713] As shown in FIG. 33, in the preferred embodiment,

the VA Interaction tab allows the user to specify how the VA
interacts with the user. The Tempo field 394 controls the
verbosity of the VA. When tempo is set to slow, the VA uses
longer phrases to speak to the user. When tempo is set to fast,
the VA uses shorter phrases. To change the tempo of the VA,
the slider dragged to the desired position. For example, a user
would set the tempo to slow when first learning how to use the
VA, and after becoming more familiar with the VA, the tempo
could be set to fast.

[0714] Returning to FIG. 33, in the preferred embodiment,
the assertiveness of the VA is controlled by the Assertiveness
field 396. When assertiveness is set to low, the VA asks for
confirmation before performing a task. For example, if a user
instructs the VA to delete a message, the VA asks for confir-
mation before actually deleting the message. When assertive-
ness is set to high, the VA carries out most commands without
asking for confirmation. To change the assertiveness of the
VA, the slider is dragged to the desired position. A user could
set assertiveness to low when learning how to use the VA, and
after becoming more familiar with the VA, assertiveness
could be set to high.

[0715] FIG. 34 illustrates how a call flow changes based on
different settings for assertiveness and tempo.

[0716] In an alternative embodiment, the user does not
manually adjust the tempo and assertiveness settings. Rather,
the VA automatically adjusts these settings based on input
received by the virtual assistant, such as information about the
user. For example, rather than manually setting a tempo or
assertiveness setting, the virtual assistant could have a user
competence setting. The options for the user competence
setting could be, for example, novice, experienced and expert,
and the tempo and/or assertiveness settings would change
automatically responsive to a change in the user competence
level. Thus, if the user competence level were set to novice,
the assertiveness setting and tempo setting would automati-
cally be set to low and slow, respectively. Conversely, if the
user competence level were set to expert, the assertiveness
setting and tempo setting would automatically be set to high
and fast, respectively. As can be appreciated by one skilled in
the art, any setting could change automatically responsive to
changes in the user competence level.

[0717] Inanother alternative embodiment, the virtual assis-
tant could automatically increase the tempo and/or assertive-
ness of the virtual assistant after the user has accessed the
virtual assistant a predetermined number of times, preferably,
twenty. Alternatively, the virtual assistant could automati-
cally provide a prompt to the user in response to which the
user could increase the tempo and/or assertiveness of the
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virtual assistant after the user accessed the virtual assistant a
predetermined number of times, preferably, twenty.

[0718] In an alternative embodiment, the virtual assistant
could play a tip to the user about the use of the virtual assis-
tant, or a message of the day, which is determined by the
system administrator. Either the tip or the message of the day,
or both, might be played every time a user accesses the virtual
assistant. The virtual assistant could automatically disable the
tips or message of the day if the user accesses the virtual
assistant a predetermined number of times. That predeter-
mined number could be calculated automatically by the vir-
tual assistant based on a multiple of the number of'tips and/or
messages of the day. For example, if there are thirty tips, the
virtual assistant could automatically disable the tips after the
user heard each tip two to ten times, and, preferably each tips
was heard three times. In yet another embodiment, the tips
and/or message of the day could be automatically disabled if
the user access the virtual assistant a predetermined number
of times for a predetermined period of time. For example, the
virtual assistant could automatically disable the tips and/or
message of the day if the user accesses the virtual assistant
more than once in a day. In another alternative embodiment,
the tips and/or message of the day could be automatically
disabled during the current user session if the time since that
last user session is a predetermined amount of time, such as
ten minutes or less.

[0719] In another embodiment, the virtual assistant could
have a politeness setting, which, when enabled, would cause
the virtual assistant to include words or phrases associated
with polite discourse in the output from the virtual assistant.
Such words or phrases could be, for example, “please,” thank
you,” “thanks,” “excuse,” “pardon,” “may 1,” “would you
mind,” or other words and phrases associated with polite
discourse. Alternatively, the user information input into the
virtual assistant could be information about the user’s expe-
rience with the virtual assistant, particularly, whether words
associated with polite discourse are included in input received
from the user. If, such words of polite discourse are included
in the input received from the user, the virtual assistant could
automatically enable the politeness setting.

[0720] Alternatively, the user information input into the
virtual assistant could be information about the user’s emo-
tion, which could be based on information about the user’s
voice volume, word choice and speech rate. Based on such
information, the virtual assistant could automatically deter-
mine the user’s emotional state, calm or angry, for example. If
the user’s emotional state is angry, the output of the virtual
assistant could automatically include words associated with
submissive discourse, such as “sorry,” “regret” and “apolo-
gize”” The virtual assistant could save the information
obtained about the user’s emotional state for use in future
sessions.

[0721] The user information also could be comprised of
information about the amount of time since the user last
provided input to the virtual assistant. If the amount of time
since the user last provided input to the virtual assistant is a
predetermined amount of time, for example, fifteen seconds
or more, the virtual assistant could perform a predetermined
action. The predetermined action would be determined by
context. For example, if the user was reading messages, the
predetermined action would be to read the next message, or
prompt the user by saying, “Shall I read your next message,”
or provide a hint to the user by saying, “You could read your
next message.”
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[0722] Alternatively, the user experience information could
be information about the amount of time a user pauses during
the recording of a message. If this amount of time is greater
than a some predetermined amount of time, such as two
seconds, the virtual assistant would stop recording, provide
the user with the option to continue recording. Then, the
amount of time before the virtual assistant stopped recording
would be automatically increased by some other predeter-
mined amount of time, such as 500 milliseconds, so that the
virtual assistant would continue recording during future
pauses in recording by the user.

[0723] Speech recognition errors are always possible in
which case the VA may misinterpret a command. For
example, Read this message could be interpreted to mean
Delete this message. In this case, if assertiveness is set to high,
the VA will delete the message without asking the user for
confirmation. Thus, an alternative embodiment of the VA
would have a setting for the user competence. If the user
competence setting is set to novice, the VA could be pro-
grammed not to execute a particular command, such as Delete
this message or Delete all messages, without user confirma-
tion. Conversely, if the user competence setting is set to
expert, such commands could be executed without confirma-
tion when the assertiveness setting is set to high.

[0724]

[0725] Returning to FIG. 33, in the preferred embodiment,
the VA Interaction tab includes a setting 400 to prompt a user
to record a subject when sending a message.

[0726] Change VA Name

[0727] As shown in FIG. 33, in the preferred embodiment,
the VA Interaction tab includes a setting 402 to change the
name for the VA from the default name “Conita.” If the user
wants to change the name of the VA, this box should be
checked and the new name of the VA should be entered in the
text box 404. The VA name entered in the text box 404 is used
in the “Come back” command (for example, “Conita, come
back™). This command allows a user to bring the VA back
during a telephone call so that additional commands can be
issued by the user. Adding a name to the “Come back” com-
mand makes it easier for the VA to understand this command
and decreases the chance of the VA coming back accidentally
because it misinterpreted a phrase in a phone conversation as
the “Come back” command.

[0728]

[0729] As shown in FIG. 33, in the preferred embodiment,
the VA Interaction tab includes a setting 406 for ‘come back’
on the keypad only. If this box 406 is not checked, the VA will
come back from a break if the user says “Come back™ or
presses a predetermined key, such as the star (*) key, on a
telephone keypad. If this box 406 is checked, the VA will
come back only if a predetermined key, such as the star (*)
key, is pressed on the telephone keypad.

[0730] VA Greeting

[0731] As shown in FIG. 33, in the preferred embodiment,
the VA Interaction tab includes VA Greeting settings 408.
When a user calls its VA and logs in successfully” the VA
responds with a greeting message. There four check boxes
410, 412, 414 and 416 that allow the user to specify the
information contained in the greeting message. For example,
ifuser checks check box 414 for the number of Appointments
for today, the VA will tell the user how many appointments it
has, and other relevant information about such appointments,

Prompt to record a subject when sending messages

‘Come back’ on keypad only
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for a predetermined period of time, such as one day. Any
combination of the boxes 410, 412, 414 and 416 can be
checked.

[0732] In an alternative embodiment, the greeting informa-
tion about the user’s appointments or tasks could be automati-
cally disabled during a user session if the time since the last
user session is a predetermined amount of time, such as ten
minutes or less.

[0733] In addition, the virtual assistant will provide time-
of-day specific greetings to the user based on when the user
accesses the virtual assistant. For example, if the user
accesses the virtual assistant in the morning, the virtual assis-
tant may greet the user by saying, “Good morning.” These
time-of-day specific greetings can be automatically disabled
during the current user session if the time since the last user
session is a predetermined amount of time, such as ten min-
utes or less.

[0734] Setting Up a “Follow Me” Schedule

[0735] Returning to FIG. 32, if the Route calls based on
schedule setting is enabled, the user should establish a call
routing schedule, which causes the VA to route phone calls to
the user at different times. In the preferred embodiment,
before establishing a call routing schedule, the user should
define a contact for himself of herself in Microsoft Outlook.
Under this contact, the user should specity each telephone
number (home, business, and so on) to which it wants the VA
to route calls. Returning to FIG. 31, the user also should
specify this contact in the Contact where my information is
located 344 on the VA Preferences General tab 332.

[0736] Returning to FIG. 32, in the preferred embodiment,
to set up a call routing schedule, the user should enable the
Route calls based on schedule setting 370 on the Phone/Pager
tab 360 and then click the Schedule button372. Upon clicking
the Schedule button 372, as shown in FIG. 35, the Phone
Schedule screen 418 is activated. A block of time is selected
by clicking the box for the starting date and time and dragging
the mouse to the box for the ending date and time. The block
of time selected is highlighted in blue. Clicking the right
mouse button activates a menu that displays the telephone
numbers (for example, home or work) for the contact speci-
fied in the Contact where my information is located 344 on the
VA Preferences General tab 332. The user selects the tele-
phone number to which the VA should route calls during the
specified block of time. To cause the VA to route calls to a
contact other than the user, Other can be selected from the
menu and then the other contact and telephone number can be
selected. In the preferred embodiment, if a contact other than
the user is selected, the specified time block changes, for
example, to white with a green border.

[0737] Inthe preferred embodiment, a user can select more
than one block of time, and can specify a different telephone
number for each block of time. In addition, the user can
override the call routing schedule with the “Follow me” voice
command, which is discussed above. If the user overrides the
routing schedule with a voice command, a red line identifies
the period of time for which the override is in effect. Also, if
the contact where the user’s contact information is located is
changed, or if the contact to whom calls are being routing is
deleted, the VA cannot use the schedule to route calls and a
colored border, such as a red border, identifies the affected
time blocks. The user should delete these time blocks and
redefine them for the new contact.
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[0738] Other VA Options Set with Outlook

[0739] In addition to the preferences that can set on the
Virtual assistant Preferences screen, there are other options
that can be set with Outlook, including Automatic message
notification through the Rules Wizard and Additional contact
information.

[0740] The VA can notify auser by telephone or pager when
the user receives certain types of messages. For example, the
user might want to be notified if he or she receives a message
from his or her supervisor. In order to use this feature, the user
should use the Outlook Rules Wizard to specify the types of
messages that trigger automatic notification. Information
concerning the use of the Outlook Rules Wizard can be found
at the Microsoft web site, www.microsoft.com. To set up a
rule for VA notification, the type of message for which the
user wants to be notified should be selected. Also, the forward
it to people or distribution list setting should be enabled.
Under Rule Description, the underlined people or distribution
list should be selected and then the VAManager should be
selected, which causes the affected messages to be forwarded
to the VA, which in turn forwards them to the user. Returning
to FIG. 32, in the preferred embodiment, in order for rules
notification to function, the Phone setting 390 and/or the
Pager setting 392 should be enabled.

[0741] As shown in FIG. 36, when the VA software is
installed, it adds a Virtual assistant tab 420 to the Outlook
screen for defining contacts. This tab allows the entry of
additional contact information for the VA. The VA tab 420 has
Name Pronunciation—First 422 and Name Pronunciation—
Last fields 424 which allow the entry of a phonetic pronun-
ciation for a contact’s first or last name. These fields can be
used to enter a phonetic pronunciation if the VA does not
pronouncing the contact’s name correctly. For example, if a
contact named “Conita” is being pronounced “Coneeta,” a
user could enter “Conighta” in this field to change the pro-
nunciation used by the VA.

[0742] The Nickname 426 and Nickname2 428 fields can
be used to enter a contact’s nickname. If a nickname is
entered, the VA can look up that contact using the specified
nickname. Alternatively, a contact’s nickname can be entered
on the Details tab 430.

[0743] The Pager E-mail field 432 can be used to enter the
e-mail address for a contact’s pager.

[0744] The Gender field 434 can be used to select the con-
tact’s gender. The VA, when interacting with a user, will use
words associated with the gender selected. If male is selected,
the VA may ask the user, “Would you like to call him?”
[0745] Interacting with the VA

[0746] In the preferred embodiment, in making utterances
to the VA, the user should speak clearly and at a moderate
pace. The user also should speak at normal volume level. If
the VA has difficulty in understanding the user, different
volume levels should be tried. The user should use words and
phrases that the VA understands. Background noise will
reduce the ability of the VA to understand utterances from the
user. A user should interact with the VA in a quiet place. The
user should avoid pauses when saying a command. If a user
pauses, the VA will interpret the pause as the completion of a
command. The user should avoid pauses when saying a num-
ber, such as a telephone number because should a pause will
be interpreted as the end of the number. The user should
pronounce each digit when uttering a number to the VA. For
example, if a user’s PIN is 2314, the user should say “two,
three, one, four”” An exception is time; for example, the user
can utter either “12 o’clock” or “1200.”
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[0747] Ifauserhas difficulty performing a task, help can be
requested by uttering “Help” or “What are my options?”” The
VA will respond automatically with information to assist the
user in performing the current task. Also, if there is aperiod of
silence and the user appears to be having trouble, the VA will
offer help by reading a list of possible options.

[0748] The VA can provide either global help of context-
sensitive help. Global help lists the tasks that can be per-
formed with the VA. To request global help, the user should
utter “What are my options?” after the VA says, “What can [
do for you?”. The VA responds by listing the major tasks that
can be performed. The user can then utter the desired option.
[0749] When the user is performing a task, any request for
help results in a context-sensitive help message for that task.
For example, if the user requests to send a message, the VA
asks who is to be the intended recipient. If, at this point, the
users utters “What are my options?” the VA will tell the user
how to provide the contact name for the message recipient.
[0750] In the preferred embodiment, as an alternative to
uttering commands, the VA allows a user to issue commands
with predetermined key, such as the star (*) or “star” key, of
the telephone keypad. This method of interaction, known as
Star mode, is useful when the VA is having difficulty under-
standing a user’s utterances because of background noise. To
enable the Star mode, the star key (*) on the telephone keypad
should be pressed. The VA will provide the user information
as to the available options. At the time the desired option is
being provided, the option can be selected by the user by
pressing the * key. The star mode is discussed in more detail
below.

[0751] Ifthe VA is providing output, and the user desires to
interrupt the VA, the VA is programmed to allow the user to
“barge in.” When a user barges in, the VA stops talking. For
example, if the VA is reading a message and user wants to hear
the next message before the VA has completed reading the
current message, the user can barge in and say “Next.” This
will cause the VA to begin reading the next message. The
barge in feature can be deactivated by pressing a predeter-
mined key, such as the number sign (#) key, on the telephone
keypad. When the barge-in feature is deactivated, the VA will
continue to respond to user voice commands, but will not
allow a user to barge-in while the VA is providing output, by
speech or otherwise. The barge-in feature can be reactivated
by pressing the # key again. A user might want to deactivate
the barge-in off if background noise that will cause recogni-
tion errors is anticipated.

[0752] A usercanstop the VA from performing an action by
saying “Cancel” or “Stop.” For example, if a user asks the VA
to place a telephone call and then decides not to place the call,
uttering “Cancel” will stop the VA from placing the call. The
cancel function is also useful if a user loses track of what he
or she is doing or wants to restart a task. Uttering “Cancel”
will stop the current task; the VA will indicate that it is ready
to receive the next utterance by saying, “What can I do for
you?”

[0753] A user can deactivate the VA, that is, put it on hold,
at any time by uttering “Take a break.” The VA stops the task
or action being performed and waits for the user to utter a
predetermined command, such as “Come back.” After the VA
back is reactivated, the VA can continue the task that it was
performing when it was deactivated, or begin performing a
new task or action.

[0754] When a user wants to end a VA session, the user can
utter a predetermined phrase, such as “good-bye” or simply
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hang up. If the VA hears the user utter “good-bye,” it will also
say “good-bye” and prepare to hang up. A short period
between the time when the VA says “good-bye” and the time
when it actually hangs up allows the user to restart the session
by saying “wait” or any other supported system command.
[0755] Ifthe VA does notunderstand a user utterance, it will
ask the user to clarify the utterance. In many cases, the VA will
not understand a user utterance because of a recognition error.
Recognition errors can be the result of speech problems,
syntax problems or inappropriate context.

[0756] Speech problems occur when the VA cannot recog-
nize what is being uttered by the user for one of several
reasons, such as background noise, bad phone connection,
heavily accented speech, speech is too loud, too fast or too
slow.

[0757] Syntax problems occur when a user utterance does
not conform to the syntax recognized by the VA. Although the
VA is very flexible in recognizing utterances, it is designed to
recognize phrases for specific tasks. If the user does not
provide the VA with sufficient information, or an utterance
contains extraneous words, the VA might become confused.
For example, the VA may not understand the utterance, “What
I need to know is the number for John Smith’s home exten-
sion.” However, the utterance, “What is John Smith’s home
phone number?” can be understood by the VA.

[0758] Recognition errors also occur if a user utters a valid
command, but the command is inappropriate given the con-
text. For example, if a user is creating an appointment, the VA
expects to be provided information about the appointment. If
the user utters a command to call a contact before finishing the
task of creating the appointment, the VA will not recognize
the command as valid.

[0759] If the VA is having difficulty understanding user
commands, the user can be instructed to take the following
actions:

[0760] Eliminate background noise.

[0761] Speak more loudly.

[0762] Speak more distinctly.

[0763] Speak at a natural pace—not too slowly.

[0764] Eliminate like pauses.

[0765] Make sure that those around the user are not speak-

ing at the same time.

[0766] Say “Cancel” and start over again.

[0767] Instead of speaking commands, press the * key and
use Star mode to issue commands.

[0768] Let the VA assist in framing a command.
[0769] Look up examples of the command to be issued.
[0770] The VA canbe programmed to provide such instruc-

tions automatically, depending on the number and/or fre-
quency of recognition errors.

[0771] In the preferred embodiment, the VA automatically
disconnects and terminates the user session if it receives a
predetermined number of recognition errors. The VA also
automatically disconnects after predetermined period of inac-
tivity, for example, approximately 15 seconds. Before discon-
necting, the VA should inform the user to call back and try
again. The automatic disconnect feature prevents an off-hook
VA from staying connected due to background noise. The
automatic disconnect feature also allows the user to obtain a
better connection if recognition errors are due to a bad con-
nection.

[0772] If a user wants to send the system administrator a
comment about the VA, the user can utter “Leave a comment.”
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The VA then prompts the user to record and comment and
automatically sends it to the system administrator.

[0773] Calling the VA and Logging In

[0774] When a user calls the VA, it should log in. The
system administrator determines the recommended log-in
information. If each user has a unique telephone number for
his or her VA, then the user need only provide a PIN to log in.
If every user uses the same number to reach his or her VA, the
user should provide both an account number and a PIN to log
in.

[0775] After a user has logged in successfully, the VA will
respond with a brief tone and a greeting. For example, “You
have four e-mail messages. You have two voice mail mes-
sages.” After the greeting, the VA will provide a prompt such
as, “What can I do for you?” This indicates that the VA is
ready to receive commands or utterances from the user.
[0776] The actual content of the greeting depends on set-
tings specified by the user, as discussed above. In an alterna-
tive embodiment, the greetings will automatically change
responsive to how the user has previously interacted with the
VA. For example, the VA may be initially configured to pro-
vide time-of-day specific greetings (for example, “Good
morning,” “Good afternoon,” “Good evening””) when the user
logs in. Such time-of-day specific greetings may be automati-
cally disabled for a predetermined period of time, such as a
day, if the amount of time since the user last accessed the VA
is a predetermined amount of time, such as ten minutes or
less. The time-of-day specific greetings also could be dis-
abled after the user accesses the VA more than a three times in
a day.

[0777] Similarly, the VA may be initially configured to
provide information to the user about the user’s appointments
scheduled for, or tasks that are due, the day. Such appointment
and/or task information may be automatically disabled for a
predetermined period oftime, such as the rest of the day, if the
amount of time since the user last accessed the VA is a pre-
determined amount of time, such as ten minutes or less. The
providing of such appointment or task information also could
be disabled after the user accesses the VA more than a three
times in a day.

[0778] Overview of Messages

[0779] After a user logs in to the VA, the user will likely
want to listen to new messages, such as voice mail messages,
e-mails, meeting and task requests generated through
Microsoft Outlook, and faxes received by the VA and stored
as messages.

[0780] The VA provides several different options for listen-
ing to messages. These options allow a user to quickly deter-
mine which messages are important and then obtain more
detail about them. The options are listed in the table set forth
below:

Option Information provided

Count Count of messages

Browse Sender and subject

List Sender and subject

Read Sender, subject, body of the message,
attachments

Note: The VA cannot read faxes to a user To
read a faxed message, the user should forward
it either to a fax machine or to a personal
computer that contains fax display software
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-continued
Option Information provided
More detail Detail in addition to that provided by the read

option; varies according to the type of message

[0781] “Navigating” is the process of directing the VA to
the specific message or messages a user wants to hear. [f auser
instructs the VA to “Read my messages,” the VA reads all
messages in order, beginning with the oldest new message.
However, there are many options that allow a user to specify
which message or messages VA should read.

[0782] “New” messages are those that have been received
since the user last called the VA (and, perhaps, since the user
last checked messages on a personal computer). “Old” mes-
sages include all other messages, even if they have not been
read. If a user instructs the VA to read messages, it reads the
new messages by default, and then will read the user’s old
messages. If the user instructs the VA to “Read my old mes-
sages,” the VA starts reading the most recent old message, and
then reads the user’s most recent old messages.

[0783] “Read” messages are those that the VA has read to
the user or the user has read with Outlook on a personal
computer. “Unread” messages are those that the VA has not
read to the user and the user has not read with Outlook.
[0784] The “first” message is the most recent message
received by the user. The “last” message is the oldest message
received by the user. A user can tell the VA read the first or last
message by saying “Read my first message” or “Read my last
message.”

[0785] A user can tell the VA to read the next or previous
message by saying “Next” or “Previous.” In order for these
commands to work, the VA should have a message context.
That is, it should be listing, reading, or performing a similar
activity. If the VA says, “What can I do for you?” and a user
says “Next,” a misrecognition will likely occur. As discussed
above, a user is not required to wait for the VA to finish
reading the current message; when the user wants to hear the
next message, the user can barge in and request the VA to read
the next message.

[0786] A user can filter, or tag, the messages the user wants
to access by providing additional descriptive information to
the VA. For example, if a user instructs the VA to “Read my
new messages,” the VA reads all new messages beginning
with the first new message. However, if a user is expecting an
important message from a particular person, e.g., John Smith,
the VA will read only messages from John Smith if the user
instructs the VA to “Read my new messages from John
Smith”

[0787] Listening to Messages

[0788] A user can request the VA to provide a count of
messages by saying, “How many messages do I have?” The
VA will respond, for example, by saying, “You have four
messages. Two of these are e-mail messages, and two are
voice mail messages.

[0789] Thefollowing table shows other options available to
a user in requesting a count of messages.

Option Example

Message type: How many e-mail messages do I have?
E-mail Do I have any voice mail messages?
Voice mail
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Option Example

Meeting requests
Task requests
Message status:
New or Old
Read or Unread
Urgent

A combination
of the other
options

How many old messages do I have?

How many new meeting requests do I have?

[0790] A user canbrowse messages by saying, “Browse my
messages.” The VA responds by reading the sender and sub-
ject for each message, beginning with the first message. For
example, “Sally Jones . . . Need your timesheet,” and “James
Ford . . . Lunch today?” If a user wants the VA to read a
message, the user can barge in while the VA is reading the
subject and say, “Read it.” The user-should say, “Read it”
before the VA begins the next message. If the VA begins
reading the next message before the user says, “Read it,” the
user can say “Previous” to get back to the message. For voice
messages, the VA plays back a recording of the sender’s
name. For faxes, the VA reads the number of the sending fax
machine.

[0791] A wuser lists messages by saying, “List my mes-
sages.” The VA responds by reading the sender, delivery date,
and subject for each message, beginning with the first mes-
sage. Listing is an efficient way for a user to review messages
and determine which ones are the most important. If the user
wants the VA to read the current message it is listing, the user
can barge in and say “Read it”” The following table shows
other options available to a user in requesting a list of mes-
sages:

Examples
List my voice mail messages

Option List my meeting requests

Message type:
E-mail

Voice mail
Meeting requests
Task requests
Sender or subject
Message status:
New or Old
Read or Unread
Urgent

A combination of
the other options

List my messages by sender
List my unread messages

List my e-mail messages by sender

[0792] In order to hear the body of a message, the user
should ask the VA to read it. The most basic command for
reading messages is simply “Read my messages.” This causes
the VA to read all of a user’s messages.

[0793] The VA reads different types of messages in differ-
ent ways, based on the information available for the type of
message. In general, however, the VA reads messages as
follows:
[0794]
[0795]

[0796]

Message description
Message text
Message attachments
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[0797] As mentioned above, the VA cannot read faxes. To
read a faxed message, a user should forward it either to a fax
machine or to a personal computer that contains fax display
software.

[0798] The message description contains the information
necessary for a user to identify a message. The VA reads this
information first so the user can decide whether to listen to the
message. The message description is different for different
message types, as shown in the following table:

For this
message type

The message description contains the
following

Sender, delivery date, and subject
Message type, caller’s name,
delivery date, and

callback number

Meeting requests Sender, delivery date, and subject
Task requests Sender, delivery date, and subject
Faxes Telephone number of the machine
that sent the fax

E-mail
Voice mail

[0799] When a user instructs the VA to read messages, the
messages can be filtered as follows:

Option Example

Message type: Read my voice mail messages
E-mail

Voice mail

Meeting requests
Task requests
Sender
Message status:
First or Last
New or Old
Read or Unread
Deleted

Urgent

A combination
of the other
options

Read my messages from John Smith
Read my first message
Read my urgent messages

Read my e-mail messages from John Smith

[0800] When the VA finishes reading the text of a message,
it reads (or plays) any attachments included with the message.
Before reading an attachment, the VA tells the user its type
and name. If user asks for more detail, the VA tells the user the
attachment’s file size. In the preferred embodiment, the VA
can read text, rich text, HTML, and sound files (e.g., .wav
files). The VA informs a user if an attachment cannot be read.
Ifa message contains more than one attachment, a user has the
following navigation options:

[0801] First

[0802] Last

[0803] Next
[0804] Previous
[0805] If a user wants more detailed information about a

message than the VA provides automatically by reading, the
user can say, “Get more detail.” The VA will respond by
providing additional detail, depending on the type of mes-
sage.

[0806] Ifauser wants to remove a message from the Inbox
and retain a copy, the user can move it to an archive folder. To
move a message from Inbox to an archive folder, say, “File
this message.” Once a message is archived, the user can
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access it from the VA only if it is returned to the Inbox by
saying ‘“Restore” immediately, before issuing the next com-
mand. Before a user can archive messages, an archive folder
should be created under Microsoft Outlook, and the name of
the archive folder should be specified in the user preferences,
which is discussed above.

[0807] As user can delete any message from the Inbox by
saying, “Delete this message.” The message to be deleted
should be the current message, that is, the message the VA is
describing or reading. If a user wants to restore a deleted
message, it can do so by saying “Restore this message” imme-
diately, i.e., before the user continues to the next command.
Once the userissues the next command, the VA cannot restore
the deleted message. When the user ends the current session,
all deleted messages are moved to the Microsoft Outlook
Deleted Items folder. Messages in the Deleted Items folder
are subject to the permanent deletion policy defined with
Outlook. If a user tells the VA to delete a meeting or task
request, the VA will ask the user if it wants to respond to the
sender with a rejection before deleting the message.

[0808] Managing Contacts

[0809] A user can browse contacts by saying, “Browse my
contacts.” The VA responds by telling how many contacts in
the contact list and reading the name of each contact (in
alphabetical order).

[0810] If a user wants more information than browsing
provides, a user can list contacts by saying, “List my con-
tacts.”” The VA responds by telling how many contacts in
contact the list, and reading the name and company of each
contact. If the user wants more detailed information about the
current contact that the VA is listing, the user can barge in and
say “Read it.”

[0811] Ifthe user wants more information than listing pro-
vides, the user can read contacts by saying “Read my con-
tacts.” The VA responds by telling how many contacts in the
contact list, and reading each contact’s name, title, company,
telephone numbers, and e-mail address.

[0812] If the user wants more detailed information about a
contact than the VA provides by reading, the user can say,
“Get more detail.”” The VA responds by reading the contact
name, job title, birthday, spouse name, gender, anniversary
and other telephone numbers.

[0813] To access a specific field of information (for
example, a telephone number or e-mail address) for a specific
contact, the user can use any of the following commands:

[0814] Look up a contact

[0815] Look up John Smith

[0816] Who is John Smith?

[0817] What is John Smith’s telephone number?

[0818] What is John Smith’s work telephone number?
[0819] What is John Smith’s address?

[0820] What is John Smith’s e-mail?

[0821] When a user inquires about a contact, the user

should identify the contact for the VA. The user can use any of
the following to identify a contact:

[0822] First name and last name

[0823] Last name only

[0824] First name only

[0825] Nicknamel

[0826] Nickname2

[0827] Nickname and last name

[0828] The more information provided, the more precisely

the VA can identify the contact. For example, if a user asks for
a contact by last name only and the contact list contains more
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than one contact with that last name, the VA cannot immedi-
ately determine which contact the user wants. If the VA finds
more than one matching contact, it begins with the first con-
tact and asks whether this is the one the user wants. The user
can respond by saying either “Yes” or “No” until the user
identifies the desired contact.

[0829] To create a new contact, the user can say “Add a
contact.” The VA prompts the user to provide first name, last
name, e-mail address, work telephone number and home
telephone number.

[0830] When prompting for a name, the VA first asks the
user to say the name. The VA then repeats the name and asks
if it is correct. If the name is correct, the user will say “Yes”
and the VA prompts the user for the next piece of information.
If the name is not correct, the user can either say “Iry again”
to say the name again, or say “No” to spell the name one letter
at a time, with the VA confirming each letter. When the VA
confirms the last letter of the name, that user can say, “That’s
it” to continue.

[0831] When spelling a contact’s name or e-mail address,
the user has the following options:

[0832] Say the letter (for example, “B”)

[0833] Say the International Phonetic Alphabet word for
the letter (for example, “Bravo” for B) because the VA is
morel likely to understand a word than a single letter.

[0834] Press the button on the telephone keypad that corre-
sponds to the letter. The VA recites the International Phonetic
Alphabet word for each letter on the button (for example,
“Alpha Bravo Charlie”). The user can then say the word for
the letter.

[0835] When spelling an e-mail address, user can say “At”
for the at sign (@) and “Dot” for a period (.).

[0836] A user can create a new contact from an e-mail
message. The e-mail should be the current message the VA is
reading. To create a new contact from an e-mail message, the
user can say “Add this contact.” The VA adds the sender of the
e-mail to the user’s contact list, if that person is not already in
the contact list.

[0837] Sending Messages

[0838] A user can send a new message to any contact in the
contact list by saying “Send a message.” The message is
recorded as a sound file (.wav) and attached to an e-mail
message. The recipient of the e-mail message should have
some means of playing sound files. The user can specify the
name of the contact in the command (for example, “Send a
message to John Smith”). If the user says, “Send a message,”
the VA asks for the name of the contact. If the contact has
more than one e-mail address, the VA asks to specify which
e-mail address to use. The user can specify the name of a
distribution list (for example, “Send a message to Quality
Team”) instead of a contact. The VA sends the message to
each contact in the distribution list. When the contact name
and e-mail address have been resolved, the VA asks whether
to record a subject for the message. If the user says, “Yes,” the
VA directs the user to record the subject. After requesting the
subject, the VA asks to begin recording the body of the mes-
sage. When finished recording the body, the VA asks whether
to send the message.

[0839] A user can reply to a message in Inbox by saying
“Reply to this message.” The message replied to should be the
current message, that is, the message the VA is describing or
reading. The reply is recorded as a sound file (.wav) and
included as an attachment. A user can also record a sound file
for the subject of the reply. The original message is included
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in the reply. All attachments (except those created by the VA)
are stripped from the reply. The original message is appended
to the reply message. If the user replies to a voice mail
message, the VA attempts to call the person who left the
message.

[0840] A user can forward any message in Inbox to a con-
tact on the contact list by saying “Forward this message.” The
message forwarded should be the current message, that is the
message the VA is describing or reading. The VA handles
forwarded messages in much the same way as it handles
replies, except that the original attachments are included. The
user can specify the name of a contact when forwarding a
message. If the user says, “Forward this message,” the VA
asks for the name of the contact. If the contact has more than
one e-mail address, the VA asks to specify which e-mail
address to use.

[0841] The user can fax a message by saying, “Fax this
message.” The message to be faxed should be the current
message, that is, the message the VA is describing or reading.
A user can fax a message to either an existing contact in the
contact list (the user should specify the name of the contact
and the VA faxes the message to the contact’s fax number) or
a fax number that is recited to the VA at the time of the fax
request. Attachments are included in a faxed message only if
the fax software recognizes them.

[0842] Managing Telephone Calls

[0843] The VA handles incoming calls from the user and
from other callers attempting to reach the user. When the VA
receives an incoming call, it asks for the caller’s name. If the
user is the caller, the user identifies itself by saying, “It’s me,”
and logging in using the account number (if required) and
PIN. The user can then start issuing commands to the VA. If
another caller is attempting to reach the user, the caller should
record a name when the VA asks for it. The VA then asks
whether the caller wants to be connected to the user or leave
a message. If the caller asks to be connected, the VA handles
the call based on the user preference settings:

If... Then the VA . . .

the “follow me” feature is enabled attempts to forward

the call to the “follow me”
telephone number specified
asks the caller to

record a message

the “follow me feature™ is disabled,. or
the VA cannot reach the user, or

the “do not disturb” feature is enabled
the user rejects the call

[0844] After recording a message, the VA asks if the caller
wants to send the message. If the caller does not respond
immediately, the VA recites a list of options (for example,
send the message, review the message or cancel). The caller
can select the desired option by saying the correct phrase. The
caller’s message, including the recorded name and telephone
number, is sent to the Inbox as a voice mail message. The user
can then listen to this voice mail message the next time the
user accesses the VA.

[0845] The VA assigns a line number to each inbound and
outbound call. This is useful if the user needs to keep track of
multiple calls or if the user is involved in a conference call. If
the user has several active calls, the user can use the following
calls to determine which caller is on which line:
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Command Description

Tells which caller is on each line
Tells which caller is on the specified line

Who is on line?
Who is on line <x>?

[0846] After the VA connects a call, it become temporarily
inactive, that s, it “goes to sleep.” While sleeping, the VA only
responds to a specific wake-up command. This allows the
user to talk with the calling or called party without interfer-
ence from the VA. The user can interrupt a call and reactivate,
or “wake up,” the VA at any time by saying “Come back” The
VA responds by saying, “I’m here”” The user can then issue
commands to the VA again. [fthe user does not want the other
party to the call to hear the dialog with the VA, the user can say
“Go private”” When a call is completed, the VA returns to
continue performing tasks.

[0847] A usercanterminate a call by either hanging up (this
also terminates the call with the VA) or saying one of the
following commands:

Command Description

Terminates the call assigned to line <x> but
keeps the call with the VA open

Terminates all calls on all lines but keeps the
call with the VA open

Drop line <x>

Drop all lines

[0848] If a user receives an incoming telephone call while
already on a call, the VA interrupts with a tone. This tone is
referred to as a “whisper,” since it is audible only to the user,
that is, no other parties on the line can hear the tone. When the
user hears the whisper, the user can break from the current call
and speak to the VA by saying, “Come back.” The VA gives
the user more detail about the call and allows the user to
accept it by saying, “Take the call” or reject it by saying,
“Reject the call.” If the user does not respond in a predeter-
mined amount of time, the VA sends the call to voice mail.
[0849] The VA prompts incoming callers to provide a
name. If the user has the “follow me” feature enabled, the VA
attempts to reach the user by telephone and inform the user of
the incoming call. When the VA contacts the user, it recites the
recorded name of the caller. The user then has the option to
accept or reject the call. If the user accepts, the VA connects
the caller. If the VA cannot transfer the call because the user
rejected the call, the VA could not reach the user or the user as
the Do Not Disturb feature enabled, it asks the caller to leave
a message. The VA only attempts to reach the user at one
number. The user can change this number at any time. The
user also can set this number to change at different times of
the day.

[0850] A usercan set options for the “follow me” feature in
the Microsoft Outlook VA user preferences, which is dis-
cussed above. The user can issue the following commands to
override the user preferences for the “follow me” feature:

Command Description

Use this command to turn “follow me” on or to
override the current call routing schedule. The

Follow me
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-continued

Command Description

VA asks to specify the duration of the override
and the telephone number at which the user can
be reached.

Use this command to enable on the “do not
disturb” option. The VA asks the user to
specify the duration.

Hold my calls

[0851] When the VA asks for the duration of an override
(“How long . . . 7”), the user can specify any of the following:

[0852] <x> hours (wWhere X is a number from 1 through 96)
[0853] <y> minutes (wherey is 15, 30, 45, or 90)

[0854] <x> hours, <y> minutes

[0855] All day

[0856] Forever

[0857] Until I tell you different

[0858] An override command expires when the specified

duration has passed. The user can also cancel an override
command at any time by saying “Put me on schedule.” When
an override command expires or is canceled, the user prefer-
ence “follow me” settings are reinstated.

[0859] The user can command the VA to call to a contact
from the user’s Microsoft Outlook list by:

[0860] Saying “Call <contact name>" (for example, “Call
John Smith”).
[0861] Inquiring about the contact’s telephone number (for

example, “What is John Smith’s work phone number”). The
VA provides the requested number and then asks if the user
wants to call it.

[0862] Before placing a call to a contact, the VA recites the
contact’s name and location and then remains silent for a short
period. This period of silence allows the user to correct a
mistake or cancel the call. If the contact has more than one
telephone number, the VA asks which number to call. If the
user has previously called a contact with more than one tele-
phone number, the VA will automatically call the contact at
the telephone number last used by the VA to call the contact.
If no telephone number exists for the contact, the VA informs
the user of this and returns to the main menu. If the contact’s
telephone number includes an extension, the VA reminds the
user of the extension before placing the call. The VA deter-
mines whether the call is long distance or local and adjusts the
number accordingly.

[0863] A user can command the VA to place a call to any
telephone number from two to eleven digits long. To place a
call to a telephone number, say “Call <phone number>" (for
example, “Call 803-366-4509.””) Before placing the call, the
VA repeats the number and the user has a short period of time
to correct any mistakes.

[0864] The user can instruct the VA to call back a person
who left a voice mail message. The voice mail message
should be the current message, that is, message the VA is
listing or reading. To instruct the VA to call back, say “Give
them a call.” The VA should be able to determine the caller’s
telephone number. Either the caller should leave a number, or
the VA should capture the number from which the call was
placed. The VA informs the user if it cannot determine the
caller’s telephone number.

[0865] The VA uses the concept of a “conference room” to
enable a user to make conference calls. If a user puts a call in
the conference room, that person can hear and speak to all of
the other parties in the conference room. If the user “goes
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private” with a line, none of the other parties on other private
lines or in the conference room can hear the user. There are
three ways a call can be placed in the conference room:

[0866] Ifthe useris already talking to someone and accepts
an incoming call without “going private,” the new call is
placed in the conference room.

[0867] Ifthe user is talking to someone and asks the VA to
call another party without “going private,” the new call is
placed in the conference room.

[0868] Theusercan instruct the VA to place a call or calls in
the conference room.

[0869] The user can have both “private” and “conference
room” calls active at the same time. The following table lists
commands that the user can use to manage conference calls:

Command Description

Put line <x> in the
conference room
Put everyone in the
conference room
Put me in the
conference room
Who is in the
conference room?

Puts the specified line in the conference room

Puts all of the user’s current calls in the
conference room

Switches the user from a private call to the
conference room.

Lists all calls that are in the conference room

[0870] Managing A Schedule

[0871] A user can obtain a summary of appointments by
saying “Summarize my appointments.” The VA responds by
asking for the date, in response to which the user can say
“Today,” “Tomorrow,” or a specific date, for example, Febru-
ary 19th. When the user has provided the date, the VA recites
the number of meetings, all day events, and appointments.
[0872] A user can browse his or her schedule by saying,
“Browse my appointments.” The VA responds by asking for
the date. When the user provides the date, the VA recites the
subject and start time for each appointment.

[0873] A user can request a list of all appointments by
saying, “List my appointments” or “What are my appoint-
ments?” The VA responds by asking for the date. When the
user has provided the date, the VA tells the user how many
appointments he or she has and recites the start time, duration,
and subject for each appointment.

[0874] A user can filter the appointment list by any of the
following:
Type of Filter Example

Date (today or tomorrow)
First or last

Next or previous

A combination of the
other filters

List my appointments today
List my first appointment

List my next appointment

List my first appointment today

[0875] A usercanrequest that the VA read all appointments
by saying “Read my appointments.” The VA tells the user how
many appointments he or she has, and then reads the start
time, duration and subject for each appointment.
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[0876] A user can filter the appointments to be read by the
same criteria that used to filter an appointment list:

Type of Filter Example

Date (today or tomorrow)
First or last

Next or previous

A combination of

the other filters

Read my appointments for today
Read my first appointment

Read my next appointment

Read my first appointment tomorrow

[0877] If a user needs more detailed information about an
appointment than the VA provides by reading, the user can
say, “Get more detail,” and the VA responds by providing
information regarding whether or not the appointment is
recurring, attendees and location.

[0878] A user can respond to a meeting request by saying
“Reply” or “Forward” while the VA is listing or reading it.
When a user says, “Reply,” the VA lists the options for reply-
ing to a meeting request, which are Accept, Tentatively
accept, Decline, Forward and Reply.

[0879] When a user responds to a meeting request, the VA
asks if the user wants to add an annotation. If a user accepts a
meeting request, the VA deletes it from the Inbox and moves
it to the Calendar folder. If the user chooses to forward a
meeting request, the VA requests the name of the contact to
whom the user is forwarding it.

[0880] A user can ask the VA to find free time in his or her
schedule using the following commands:

[0881] Find free time (the VA will then ask the user to
specify the date)

[0882] Find free time today
[0883] Find free time tomorrow
[0884] To add an appointment to a user’s schedule, say,

“Schedule an appointment.” (The user can also specify
“Today” or “Tomorrow” in the command; for example,
“Schedule an appointment tomorrow.””) The VA then asks the
user to specify the following the duration of the appointment,
date (if not specified in the original command), starting time
and subject. The VA automatically checks free time when a
user schedules an appointment.

[0885] The VA can remind a user of his or her appoint-
ments, by either telephone or pager or both. When notifying
the user of areminder by telephone, the VA plays a “whisper”
tone. This tone is different from the “whisper” tone for an
incoming call. The VA does not actually deliver the reminder
until the user either completes or cancels the current function.
When a user schedules an appointment, the VA uses the
default reminder time specified for the Microsoft Outlook
Calendar. In order for the VA to deliver reminders, the user
should first set the correct notification options in the
Microsoft Outlook VA user preferences. The option that con-
trols reminder notification is notify me on reminders via on
the VA Preferences Phone/Pager tab.

[0886] A usercandelete an appointment by saying, “Delete
this appointment” while the VA is describing or reading it.
[0887] A user can use the VA to deliver a wake-up call by
creating an appointment with a reminder for the time the user
wants to be awakened. To deliver wake-up calls the user
should ensure that telephone reminders are enabled in the
Microsoft Outlook user preferences.
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[0888] A user can use the following commands to request
the date and time:

[0889] What day is it?
[0890] What time is it?
[0891] Ifausertravels to a different time zone, the user can

cause the VA adjust the time for emails, appointments, and
tasks accordingly. To change time zone, say, “Change my
time zone.” The VA asks for the current local time, which it
uses to compute the new time zone.

[0892] Managing Tasks

[0893] A user can use the VA to manage task information
stored in the Outlook Tasks folder. A user can do any of the
following with the VA:

[0894] Request a task summary
[0895] Browse tasks

[0896] List tasks

[0897] Read tasks

[0898] Get more detail about a task
[0899] Create a task

[0900] Set reminders

[0901] Respond to a task request
[0902] Delete a task

[0903] Mark atask as complete
[0904] A user can receive task requests that other people

send (task requests are treated as incoming messages by the
VA). However, a user cannot use the VA to generate and send
task requests.

[0905] A user can request a summary of tasks by saying,
“What are my tasks?” The VA responds by telling the user
how many tasks the user has that are due today, overdue, due
in the future or have no due date.

[0906] A user can browse tasks by saying, “Browse my
tasks.” The VA responds by reading the subject and due date
for each task, beginning with the first task.

[0907] A user can request a list of all tasks by saying, “List
my tasks.” The VA responds by telling the user how many
tasks the user has, then reading the subject and due date for
each task.

[0908] A user can filter the task list by any of the following:

Type of Filter Example

Category (future, due List my tasks due today
today, due tomorrow,
overdue, no due date)
First or last

Next or previous

A combination of the other filters

List my first task
List my next task
List my first task due today

[0909] A user can request that the VA read all tasks by
saying, “Read my tasks.” The VA tells the user how many
tasks the user has, then reads the subject, date, whether a
reminder has been set, and, if so, the reminder date and time,
and the body, for each task.

[0910] A user can filter the tasks to be read by the same
criteria as a task list:

Type of Filter Example

Category (future, due Read my tasks due today
today, due tomorrow,
overdue, no due date)
First or last

Next or previous

Read my first task
Read my next task
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-continued
Type of Filter Example
A combination of the Read my first task due today
other filters
[0911] If a user needs more detailed information about a

task than the VA provides by reading, the user can say, “Get
more detail,” and the VA responds by providing the informa-
tion regarding subject, due date, person who assigned the
task, whether a reminder has been set, start date, status, pri-
ority, and percent complete.

[0912] To create a new task, the user should say, “Create a
task.” The VA then asks the user to specify the task subject
(description), due date, and whether the user wants a
reminder.

[0913] A user can set a reminder so that the VA will remind
the user of a task. A user can choose to be reminded either by
telephone or by pager. The VA plays a “whisper” tone to
notify the user of a reminder. This tone is different from the
“whisper” tone for an incoming call. The VA does not actually
deliver the reminder until the user either completes or cancels
the current function. In order for the VA to deliver reminders,
a user should first set the correct options in the Microsoft
Outlook user preferences. The option that controls reminders
is Notify me on reminders via on the VA Preferences Phone/
Pager tab.

[0914] A user can respond to a task request by saying,
“Reply” while the VA is listing or reading it. The VA then lists
the following options: Reply or Forward.

[0915] When a user responds to a task request, the VA asks
if the user wants to add an annotation. If a user chooses to
forward a task request, the VA requests the name of the
contact to whom the user is forwarding the task.

[0916] To delete a task, the user should say, “Delete this
task.” The task that user deletes should be the current task
(that is, the task that the VA is listing or reading. The VA
responds with “Deleting task . . . done” When a user attempts
to delete a task request, the VA asks if the user wants to send
a rejection message to the sender.

[0917] To mark a task as complete, the user should say,
“Mark it as complete” while the VA is listing or reading the
task. The VA responds with “Done. Task marked as com-
plete.”

[0918] Using the Telephone Keypad to Issue Commands
[0919] As an alternative to voice commands, the VA allows
auser to use the telephone keypad to issue commands. To use
this feature, the user should press a predetermined key, such
as the starkey (*), to enable a choice prompt mode. When the
choice prompt mode is enabled, the VA prompts the user with
the available choices. A user can then use the keypad to select
the desired choice.

[0920] If conditions are favorable for speech recognition,
for example, the user is in a quiet car, the user may elect to
interact with the virtual assistant by speech. If, however,
conditions are not favorable for accurate speech recognition,
for example, there is background noise or signal quality on a
wireless handset is low, the user may elect to enter a choice
prompt mode, as described above. As mentioned above, the
user could selectively enter choice prompt mode by pressing
a predetermined key, such as the star key, on a telephone
keypad.
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[0921] A choice prompt is a prompt, that is, output, from
the virtual assistant that prompts the user to indicate a choice
or take some specific action. As shown in FIG. 37, the choice
prompt is divided into active segments, which correspond to
the choices that are selectable by the user. User input during
a particular active segment indicates that the user desires to
select the choice being provided during the active segment of
the choice prompt. For example, as illustrated in FIG. 37, the
choice prompts could be, “Would you like to send your mes-
sage (prompt 1) 440, review your message (prompt 2) 442, or
discard your message (prompt 3) 444?” The corresponding
active segments are 450, 452 and 454, respectively. The user
can depress a predetermined key on the telephone keypad, or
speak a predetermined utterance, during the active segment
that corresponds to the desired choice. Thus, by pressing the
star key, or saying “Yes,” while prompt 1 440 is being spoken
would signify the user has selected “send the message.” Simi-
larly, by pressing the star key, or saying “Yes,” while prompt
2 442 is being spoken would signify the user has selected
“review the message.” Finally, by pressing the star key, or
saying “Yes,” while prompt 3 444 is being spoken would
signify the user has selected “discard the message.” It should
be noted that saying “Yes” or pressing the star key would have
no selective effect outside of the active window of the choice
prompt stream.

[0922] Once in choice prompt mode, the virtual assistant
could be configured to accept only DTMF input. In other
words, voice input would not be possible because the speech
recognition engine would not interpret spoken utterances.
Similarly, the ability ofa user to “barge in” would be disabled.
Thus, no sounds, whether spoken or extraneous background
noises, would interrupt the virtual assistant. The only accept-
able input would be the predetermined DTMF.

[0923] Alternatively, a user could select to enter a choice
prompt mode where only specific voice commands, such as
“yes” and “no” would be interpreted by the speech recogni-
tion engine. The user could selectively exit choice prompt
mode by pressing the star key again.

[0924] Alternatively, the virtual assistant could be config-
ured to permit the user to exit the voice interface and enter the
choice prompt mode to complete a specific task. Then, once
the specific task is complete, the user would automatically
exit the choice prompt mode and re-enter the voice use inter-
face for further interaction with the virtual assistant by
speech.

[0925] In an alternative embodiment, the default option is
the first option recited by the VA. If the user knows that its
intends to choose the default option, the user can press the star
key twice (**), which enables the Star mode and chooses the
default option in one step.

[0926] A user can use a combination of voice and keypad
commands to perform a task.

[0927] The above description of the preferred embodi-
ments detail many ways in which the present invention can
provide its intended purposes. Programmers skilled in the art
are able to produce workable computer programs to practice
the teachings set forth above. While several preferred
embodiments are described in detail hereinabove, it is appar-
ent that various changes might be made without departing
from the scope of the invention, which is set forth in the
accompanying claims.
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What is claimed is:

1. A text to speech (TTS) engine adapted to receive text
input and produce an output comprising a spoken version of
the text input, the TTS engine including:

an input for receiving text;

an algorithm for determining a pronunciation for words in
the text;

a user configurable file storing a set of words and a pho-
netically spelled version of at least some of the words in
the set of words;

wherein, when the user configurable file includes a pho-
netically spelled version of a given word in the input text,
the TTS engine produces a spoken version of the pho-
netically spelled version of the given word.

2. The TTS engine of claim 1 wherein the TTS engine
replaces the given word in the input text with the phonetically
spelled version of the given word before producing an output
comprising the spoken version of the input text.

3. A personal virtual assistant comprising the TTS engine
of claim 1.

4. A method of translating text to speech comprising:

providing an algorithm for pronouncing words;

providing a file containing words;

associating a phonetically spelled version of at least some
of the words in the file with at least some of the words in
the file;

receiving a text input;
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producing a spoken version of each of the words in the text

input; and

when a given word in the text input is present in the file and

includes a phonetically spelled version associated there-
with, producing a spoken version of the phonetically
spelled version of the given word.

5. The method of claim 4 including, for each word in the file
having a phonetically spelled version associated therewith,
replacing the word in the input text with the phonetically
spelled version associated therewith before producing a spo-
ken version of the words in the input text.

6. The method of claim 4 including adding an additional
word to the file.

7. The method of claim 6 including associating a phoneti-
cally spelled version of the additional word with the addi-
tional word.

8. The method of claim 7 including playing the phoneti-
cally spelled version of the additional word and changing the
phonetically spelled version of the additional word to a
revised phonetically spelled version of the additional word
after playing the phonetically spelled version of the addi-
tional word.



