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INTRODUCTION

Now that economic conditions are much more challenging, companies are re-
examining their infrastructure and looking for economies available from
consolidation and standardization. Another important factor causing companies to re-
examine their infrastructure and processes is the convergence of voice and data
networks and applications. While much importance has been given to providing
voice services over internet standard networks, this is only one possible application.
The potential future impact of using general purpose computing hardware and
languages to develop “Telephony” and/or “Converged” systems and networks will be
much greater.

This paper will review the value proposition for convergence in general and discuss
the benefits of data center based applications compared to the proprietary world of
telephony.  It will then describe Oracle’s Voicemail solution and how Oracle
Voicemail takes advantage of convergence.

CONVERGENCE

To understand what convergence of the voice and data networks means and the
possible value proposition, one should step back and look at where each of the
networks and systems came from:

Data World

From early on, computers were designed to be multi-purpose machines that could
perform different tasks based on specialized software (applications).  As the
marketplace expanded, additional players came to market with their own hardware
based on de-facto standard platforms (IBM mainframe, DOS, etc).  While the early
systems were based on proprietary operating systems, the ability to develop software
that ran on hardware from multiple vendors spurred innovation and kept costs from
spiraling out of control.  The rise of the PC and Unix based  “open systems” caused
a true explosion in the availability of general purpose computing hardware and
applications.  Today, application developers have their choice of multiple standard
development languages and the ability to port an application to most hardware
platforms.
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Networks have always been used to connect computers and their devices.  Just as
each vendors’ machines were based on proprietary operating systems, the network
infrastructure supported by these machines was proprietary as well.  This began to
change in the mid-late 1980’s with the emergence of the local area network and the
need to network PC’s and other resources.  True open networks came in the early
90’s with the emergence of the open internet protocols.  Today, any device
(mainframe, server, PC, handheld, refrigerator, IP phone, etc.) can be connected to
“THE” network.

As a result, applications can now be built using general purpose computing
languages which take advantage of processing power, storage, and network bandwidth
on a scale that were unthinkable even a few years ago.

Telephony World

Telephone systems have traditionally been built to provide a single, albeit very
important, service:  the delivery of phone calls from one point to another.  When
telephony systems moved into the digital era, they did so in an environment that
provided comparatively few customers (mainly governments and large corporations)
with only a few vendors that built products using closed networks and solutions.
This market and the single purpose nature of the platforms combined to foster
extremely proprietary networks and applications that were complicated and expensive.
The systems were very reliable, but difficult to enhance and maintain.  The
integration of solutions from different vendors required one-off development and
certification which effectively maintained each vendor’s market presence and yielded
few combined solutions.

Even today, most legacy telecommunications vendors continue to follow this model.
The proprietary service model of the phone closet requires vendor employees to
enable resources that already exist on the system and perpetuates expensive
maintenance contracts.  One example can be found in the multiple fees charged to add
additional telephone ports (lines) to a typical enterprise voicemail system:

• a fee to buy the hardware,

• a fee to install the physical ports themselves,

• and a fee to enable the system for the ports via dial-in.

If the physical hardware already exists onsite, the first and last fees still apply.

True Convergence

The ability to use general purpose computing infrastructure, hardware, networks, and
languages for telephony applications is already starting to revolutionize how people
think of devices, applications, and networks.  Network infrastructure (data or
telephony) is now built using these general purpose computing techniques allowing
applications that live on this equipment gain the best of both worlds:  The ability to
scale and provide the reliable service of a telephone network and the reasonable cost
and innovation that are the hallmark of the data center.  Thus, today’s association of
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devices, networks, applications, and the hardware that runs them will be replaced by
the “Next Generation Network” that supports connections between applications and
multiple device types.

This convergence is not limited to just the wired world of voice and data, but is
extending to the wireless world as well.  Users now access the same information
from any device they happen to have with them, with the only difference being the
way in which the information is displayed to them.  Some users wish to access
information over the web using a desktop machine; others wish to access
information wirelessly using a laptop; while others use a wireless phone or PDA;
still others choose to access information using the telephone.

VOICEMAIL

Voicemail systems have the same requirements as other messaging systems
including the need to send a message, receive a message, store messages and access
them.  While completely proprietary voicemail solutions have been the norm,
convergence now allows vendors to take advantage of Internet and industry standards
rather than tying themselves to expensive, inflexible, proprietary telephone or email
infrastructure.  Common messaging standards and infrastructure acronyms in use
today include:

• SMTP - The internet standard for sending and receiving messages.

• MIME - The internet standard for encapsulating message content of any
type.

• VPIM - The internet standard for voicemail messages.  As a subset of
MIME, these messages can be transported between voicemail messaging
servers using SMTP rather than requiring proprietary voice messaging
networks.

• IMAP - An internet standard for managing mail messages and folders on a
server supported by most major mail clients including Netscape Messenger,
Microsoft Outlook and Outlook Express.

• ECTF CT Server - The Enterprise Computer Telephony Forum (ECTF) CT
Server defines a set of APIs and services used to develop standards based
computer telephony applications.

• IP Networks - The Internet Protocol is the backbone of the internet and is
used by many companies today as their primary network.

• VoIP (in its many forms) - Voice over Internet Protocol (VoIP) describes
the functionality of placing a phone call over the IP network.  There are
many competing standards with many major vendors supporting multiple
protocols for call control.
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Convergence Reduces Costs

A few years ago, “Voice over IP” was hailed as the “Killer Application” of
convergence.  VoIP certainly has its place and will eventually prove to be cost-
effective in large scale deployment, but convergence also reduces other costs for
voicemail:

• General Purpose Platforms – Voicemail can leverage general purpose
platforms rather than requiring proprietary hardware and software.  Cost
savings can be found in everything from storage cost (even when using high
end disk subsystems) to complete systems as hardware and software costs
are much less when built on top of data center infrastructure.

• Centralization - Voicemail can leverage the IP network and the continually
diminishing cost of bandwidth, to centralize components as appropriate.
Message repositories can be scaled and professionally managed in the Data
Center rather than scattered throughout the world.  Internet access and VoIP
termination points can be centralized while telephone access servers can be
co-located with legacy PBX’s leveraging a companies’ existing telephony
infrastructure.

ORACLE VOICEMAIL

Oracle Voicemail uses an Oracle9i based message store for voicemail messages,
taking advantage of Oracle’s core competencies in providing access to, storing and
managing all types of information.  Oracle Voicemail delivers the full power of
Oracle9i’s multithreaded database to provide parallel processing, high availability,
and rapid response time for thousands of simultaneous users.  Using the highly
scalable and reliable Oracle Email message store as a foundation, Oracle Voicemail
provides telephone processing, delivery, wireless notification, browser based clients,
and administration utilities.

Technology

The main components of Oracle’s Voicemail Solution include:

Message Store 

Oracle Voicemail leverages the Oracle Email message store for storage of voicemail
messages.  The Oracle Email message store provides the storage and common access
methods for email, voicemail, and fax messages in the appropriate standard MIME
format (i.e. VPiM for voicemail and fax messages) within the same repository.
Using the message store as the base, all messages (including voicemails) are made
available through standard IMAP4 or POP3 email clients.  A comprehensive set of
PL/SQL and Java API’s are also provided to integrate Oracle Email and Voicemail
with other core eBusiness infrastructure.
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Telephony

Oracle has chosen the Enterprise Computer Telephony Standards (ECTF) as the base
for building the telephony applications found within Oracle Voicemail.  These
standards,  collectively known as “CT Server”, define the infrastructure needed to
build and support platform independent computer telephony (CT) applications.

 ECTF Standards

While there are many API’s included in the CT Server, Oracle specifically utilizes
the s.410 (also known as JTAPI Media)  specification which defines the application
level programming interface and the s.300 specification which allows the CT Server
to use and manage resources including telephony boards, storage, and speech
processing software.  Oracle gains a number of advantages by using this
infrastructure:

• Abstraction of complexity - The S.410 API abstracts away the telephony
complexities and   board specific API’s normally used in 3rd party telephony
application development.   This allows the application developer to focus
on the functionality to be implemented rather than board specific tasks such
as resource management and low level call control.

• Ability to use General Purpose Computing Hardware- ECTF compliant
solutions are normally built using standard platforms from vendors
associated with the data and/or telephony world rather than proprietary
technology.   Complete ECTF solutions can be ordered as a package from
the vendor or a reseller based on the technical expertise of the organization.

• Vendor Independence - When writing an s.100 or s.410 application, both the
CT Server implementation and the resources available to the CT Server are
vendor independent.  Should there be a need, the application can be moved
to a CT Server provided by another vendor and resources can be added or
swapped out based on the application requirements. One example of this is
found in speech processing, where multiple speech vendors must be
supported due to their relationships with Fortune 1000 enterprises.  In this
case, the application defines actions using the generic s.410 interface and the
CT Server uses s.300 calls to the speech processing resources.  This
mechanism provides easy application integration for any vendor that
supports s.300.

• Interoperability - Applications written for one vendor’s CT Server
implementation can co-exist and interoperate with applications running on
CT Server implementations from other vendors.  The concept of
interoperability extends through to the resource level as well where s.300
compliant hardware and software components from one vendor can be used
by a compliant CT Server and underlying hardware from another vendor.
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Voice

Oracle Voicemail provides a basic DTMF voicemail interface with the ability to
change user preferences through the telephone interface.  As Oracle Voicemail is a
single store solution, actions taken on a message or account preferences through the
telephone are visible through all channels and voice messages are available as .wav
attachments to GUI clients.  Oracle Voicemail easily integrates with a variety of
switches commonly found within the enterprise and carrier market.

Fax

Oracle Voicemail and Fax also provides inbound facsimile capabilities.  Faxes sent
to a user’s phone number are delivered directly into the user’s inbox, where they are
available for viewing as message attachments.  Facsimiles are stored as .tif
attachments in MIME compliant messages that can be printed or forwarded to any
email address using standards based clients or the Web clients.

Access through GUI Clients

Oracle Voicemail provides access to voicemails through multiple channels including
the phone, standards based clients (either IMAP4 or POP3), and through the Web.
As messages are stored in industry standard formats (.wav for voicemail and .tif for
fax), they require no special player.  This allows great flexibility in accessing
messages from any computer system and the ability to forward these messages to
anyone with access to email.  Additionally, users have a single inbox for all email,
voicemail and fax messages which increases productivity and provides great ease of
use.

Notification via Wireless devices

Notification capabilities increase the value of voicemail systems and Oracle
Voicemail, along with other components of the Oracle Collaboration Suite provides
a comprehensive set of features.  Taking advantage of Server Side Rules within the
Oracle Email message store, users can define their own rules that determine when and
how they are notified.  Besides supporting email notification via SMTP enabled
pagers and cell phones, Oracle Voicemail can leverage the Wireless Access
components of the Oracle Collaboration Suite providing gateways for direct one-way
and two-way communication with a number of devices, including many popular
SMS systems and pager networks.

Administration

Oracle Voicemail administration is integrated into Oracle’s Enterprise Manager,
allowing consolidated management of the total Oracle environment and providing
support for integration into systems monitoring infrastructure.  Oracle Voicemail
supports multiple domains in the same system and allows for central or distributed
administration in a hosted environment.
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Product Enhancements

Oracle continues to enhancement of Oracle Voicemail capabilities with features that
make communicating and collaborating more efficient and productive.  In Release 2
of the Oracle Collaboration Suite, Oracle has added the following features:

• Directory Access through the Telephone – The Voicemail application in
Release 2 includes the ability to address messages to users without the need
to know their phone numbers.  Unique to Oracle, this directory allows
callers to search for and address messages to users at a single site or the
complete list of global voicemail users.

• Re-Recorded and Streamlined Menu prompts – Release 2 provides
completely re-recorded menus streamlined for quick access to new voicemail
messages and easier navigation through-out the telephone menus.

• Access to Voicemail Preferences through Outlook - Continuing the theme
of integration, Oracle Voicemail and Fax preferences are now integrated into
the Oracle Connector for Outlook, enabling users to change their password,
activate greetings and select languages without leaving their primary work
environment.

• Additional languages – Release 1 of the Oracle Collaboration Suite
supported nine languages focused on the Americas and Northern Europe.
Release 2 adds prompts for additional languages including Chinese,
Japanese, and Portuguese.

Planned enhancements in future versions include:

• Outbound Facsimile Capabilities - Future versions of Oracle Voicemail will
allow email and fax messages (including many popular attachment types) to
be sent to any standard fax machine.

• Text to Speech - Checking for important text messages will be just a call
away.  Text to speech will enable users to listen to message headers (such
as from and subject) and text email messages over the phone.  A user can
then reply, forward, or delete the messages.

SUMMARY OF ORACLE VOICEMAIL

Oracle Voicemail takes advantage of Oracle’s core strengths in scalability and
reliability to provide a cost effective, extensible voice messaging platform.  Oracle
Voicemail accomplishes this by leveraging converged platforms and standards based
email and voice infrastructure with the Oracle database to provide integrated features
not normally available to users in a proprietary environment.
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