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ABSTRACT

This research describes a Distributed Architecture for U-Messaging Systems (DAUMS).
With the explosion of the Internet and the increasing complexity of business today,
Information Technology (IT) developers and project managers have to work harder and
harder to find ways to develop a Universally Unified Messaging System efficiently.
Obviously it is a challenge to create a well-defined architecture for such a system. DAUMS
is an architecture that is created because of the need for a Universally Unified Method
Invocation (UUMI). As the need for a universal portal has grown considerably, it has also
created the need for connecting all the communication media in a seamless fashion. Users
want to listen to their phone and email messages in one phone call. They want to read their
emails and their faxes on the same Web browser. In summary, they want their email, faxes,
phone messages, video conferences, and real time messages connected together. Not only
will DAUMS provide a solution to these problems, it will create a standard that can be
shared by all developers.

DAUMS architecture will support clients such as: browser, User Interface (UI), telephone,
wireless and so on. It will be a hybrid between Java 2 Enterprise Edition (J2EE) and
Windows DNA, and it will handle synchronous and asynchronous message mechanisms.
As we create this architecture, we will look at all the pros and cons of other emerging
distributed architectures for Web Services. Also, a Universal Messaging Application
Framework will be created using this architecture to show how the DAUMS Architecture
can be used to develop an application system.

This work can be used as a tool for I'T managers, developers, project leaders, programmers
and researchers. In addition, the framework can provide a starting point for developers and
project managers; they do not have to start from scratch when building a Universally
Unified Messaging System, which we will call U-Messaging system. The framework will
work jointly with Universal Description Discovery and Integration (UDDI) to provide
unlimited Web Services access to clients.
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Chapter 1

U-M essaging
1.0 Introduction

Today’s communications environment is still characterized by the usage of several
services. Each of them needs to be accessed in a specific way. For example, users have to
use two different devices if they want to make a phone-call and to send a fax. The more
services a user wants to employ, the more devices or applications he has to operate [28].
A lot of effort is been spent on trying to make devices communicate. Software companies
and hardware manufactures are working very hard to provide a solution for Unified
Messaging. Web Services provides a Universal Discovery, Description and Integration
Protocol (UDDI) as a means for facilitating the development of Unified Messaging
Systems. These solutions aim to fulfill the vision of integrating different communication
protocols. This is why we have proposed a Distributed Architecture for U-Messaging

Systems (DAUMS).

1.1 What is U-M essaging?
U-Messaging is a combination of Unified Messaging and Universal Messaging. It
includes the three relationships -- one to many, many to one and many to many -- which

we have found respectively in Unified Messaging, Universal Messaging, and Universally

Unified Messaging, which we call U-Messaging (UM).



1.2 What is Unified M essaging?

Unified Messaging is the ability to access all types of messages using the device or
terminal of your choice, e.g., telephone or computer. Imagine being a systems
administrator in an international firm, and you have to oversee the global technology
operation of the company. In this case you have to deal with people, network systems,
applications, and processes that can be in different countries, time zones, platforms, and
languages. That type of responsibility can place you in a position where you can receive
hundreds of emails, phone calls, pages, and faxes a day. Businesses have tried to wrestle
with this issue for years. Some of them have tried to develop their own proprietary
Application Programming Interfaces (API) to get content from different systems and

combine them into a single Unified Messaging System.

Sometimes these proprietary wrappers do not work very well with other external systems.

The communication protocol can become a bottleneck for developers. According to

Kundan Singh and Henning Schulzrinne, “ A unified Messaging System must be

compatible with existing Internet multimedia protocols, and should be designed with little

or no modification to the current infrastructure” . [13]

In thinking about Unified Messaging, one has to consider that people need to
communicate using many modes. Therefore the messaging devices should be built in a
unified way. They should be able to support keyboard and non-keyboard access. Users
should be able to use their voices to communicate through email and fax naturally. Voice

and data should be able to be transferred to the Internet and get to their destination with



no loss of content or meaning. There do exist Unified Messaging Systems that will
transmit voicemail messages over the Internet. [25] However, Unified Messaging should
be more than just receiving email and voice mail in a single device. It should make email
look like voice mail and voice mail look like email. Unified Messaging is not a single
product, or even a group of products, rather it is a set of capabilities that can be delivered
in addition to basic e-mail. Unified Messaging can be defined as offering access to any

message, at anytime, anywhere via any device. [34]

For example, suppose that User A sends an email to User 1 and User B sends a voice
mail to User 1. Without a Unified Messaging System, User 1 can only receive email
using device X, e.g., a PC, and voice mail using device Y, e.g., a telephone. However,
with Unified Messaging, User 1 could receive email and voice mail using either device X
or device Y, i.e., both on the same device. It is important to mention that Unified
Messaging is defined in the context of the receiver. Therefore a user can receive
messages from more that one source and be able to retrieve them in one device or

multiple devices. Figure 1 is a graphical representation of utilization of unified

messaging.
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Figure 1: A Diagram For An Example of Unified Messaging
The message context conveys information about the way that the user expects to interact
with the message. For example, a message may be e-mail, voice mail, fax, etc. A smart

user agent may have specialized behavior based on the context of the message. [3]

The concept of Unified Messaging is very simple to explain, but the problem is to
understand where and how all the pieces fit together to provide the Unified Messaging
services. Traditional telephony services, such as call forwarding, transfer, and 800
number services can be enhanced by interaction with email, Web, and directory services.
Additional media types, like video and interactive chat, can be added as well. One of the
challenges in providing these services is how to effectively develop the necessary
software. Programming these services requires decisions regarding where the code

executes, how it interfaces with the protocols that deliver the services, and what level of



control the code has. [11] This is important when it comes to getting all the pieces to

work together provide a unified access.

1.3 Relationship Representation of Unified M essaging
The relationship in Unified Messaging is many to one, where from one device a user can

access all his messages. This relationship is represented in Figure 2.

Figure 2: Unified M essaging Relationship Representation

It is important to mention that in the Figure 2 the user uses a computer to access his
messages. However, the user could use a phone, a PDA and so on to access his messages
as well. A user has the freedom to use whatever device is available in a true Unified

Messaging system.



1.4 What IsUniversal Messaging?

Universal Messaging is the ability to distribute a single message to different recipients no
matter the type of access device and network the originator or recipient might choose to
use [34]. Assume that a manager wants to notify a group of fifty salespeople about a sale
that has just closed. The manager can send one email and all the salespeople that are in
the field anywhere can receive it in their own device. These devices can be wireless
phone, Palm pilot, pager, email and so on. That is the power of Universal messaging.
This will allow users to receive messages in their own devices without thinking about the

sending device.

For example, suppose User A wants to send a message to a list of users and all these
users should get the message in their own device. As shown in Figure 3, User A sent one
message and all the users will receive that message in their own device. The source can

be defined as Universal Messaging because it reaches more than one destination from one
message sender. It is important to mention that the source does not have to worry about

the type of receiving device.
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Figure 3: An Example of Universal M essaging

1.5 Relationship Representation of Universal M essaging

In Contrast to Unified Messaging, Universal Messaging represents a one-to-many
relationship. From one device a user will be able to reach a variety of others, where the

device at the destination can be independent of the originator device. Figure 4 is an

illustration of Universal Messaging.




Figure 4. Universal Messaging Relationship Representation

In this case the user who sends the message uses a phone to send it, and everybody that is
supposed to receive the message gets it on his own device. In a true Universal Messaging
System a user could send a message from any type of device, and the message will be

delivered to its destinations.

1.6 Universally Unified M essaging (U-M essaging)

The relationship between these two mechanisms creates a third relationship that is many
to many. Therefore, from more than one device a user can reach other users that are using
the same or a different device. This is a representation of a relationship between Unified
Messaging and Universal Messaging that we call Universally Unified or U-Messaging.

This is illustrated in Figure 5



Figure5: The U-Messaging Relationship

From any device a user can send a message to reach many recipients regardless of what

type of devices are used to send or receive the message.

1.7 Well Known Distributed Architectures— J2EE and Windows DNA

The purpose of these two distributed architectures is to provide a means for developing
multi-tiered applications. Therefore different parts of a system can be running in different
machines or servers independent from each other. That flexibility helps developers

change one part a system without touching another part.
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1.7.1 Java 2 Enterprise Edition (J2EE) [42]

This is a Sun MicroSystems Architecture. It is an open architecture that provides
integration flexibility to developers of third party software. It is very important to know
the flexibility that an architecture can provide. Because businesses do not want to be tied
to a particular architecture or application, they are always looking for a flexible

application that can be integrated with others easily.
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Figure 6. The Java 2 Enterprise Edition (J2EE) Architecture
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Database

This architecture is already well defined in the J2EE specification [42]. As you can see it
has three layers: the Presentation Tier, the Business Tier and the Data Tier. Each of these
layers works together through some protocols. For example, between the Presentation

Tier and the Business Tier the following protocols have been used: HTTP, RMI-IIOP and



CORBA. Also the Business Tier and the Data Tier work with the JDBC and other

proprietary protocols.

Each layer is separate and can run in a different location and on a different platform.
However, using the appropriate protocol they can communicate with each other as if they

were running in the same place or the same environment.

1.7.2 Windows DNA Ar chitecture [38]

This is a Microsoft architecture. It comes with components that can aid developers in the
development of a Unified Messaging Application. However, some of the components are
proprietary to Microsoft. Therefore, if you use this architecture, you have to use

Microsoft components.
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Figure 7: The Windows DNA Ar chitecture



This architecture is defined in the Windows DNA architecture specification [38]. Like

J2EE architecture, it has the Presentation Tier, the Business Tier and the Data Tier. Also,
each of those tiers communicates with the others through some protocols. However, the
windows DNA protocols are different from the J2EE protocols. Between the Presentation
Tier and the Business Tier, Windows DNA Architecture uses the following protocols:
HTTP, COM-CORBA Bridge, and DCOM. Between the Business Tier and the Data Tier,

the following drivers and protocols are used: ADO, OLE, ODBC.

In the Presentation Tier, a client can be an HHTP browser behind a firewall or an HHTP
client without a firewall. Also you can have the following clients: Standalone

Application, ActiveX Control in Web browser, CORBA Client. However, it does not
matter which client requests information, the Business Tier responds to the client needs.
The same thing is true for the relationship between the Business tier and the Data Tier.
When a request is made to the Data Tier, this layer responds to the Business Tier with no
idea about the type of client that the data are going to. In short, the Business Tier is a

client for the Data Tier just as the Presentation Tier is a client for the Business Tier.

1.7.3 Introduction to the Distributed Ar chitecturefor U-M essaging Systems
(DAUMYS)

Briefly, DAUMS can be defined as an architecture that provides a unique framework for
Universal Messaging and Unified Messaging. Because so many problems exist in the

development of distributed applications today, it has become even more complicated to

12
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face the challenge of developing a distributed application for universally-unified

messaging (U-Messaging).
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Figure 8: Distributed Architecture For U-Messaging Systems (DAUMYS)

DAUMS provides a framework that a developer can use to support and facilitate the
development of a messaging system. This architecture will give a significant advantage to
a developer. Developers can concentrate on deploying their applications and developing
business rules. It is important to mention that a lot of different tools and protocols can be
used in this architecture, such as HTTP, Extensible Markup Language (XML), Simple
Object Access Protocol (SOAP), Web Services Description Language (WSDL), Web
Services Flow Languages (WSFL), and Universal Description Discovery and Integration

(UDDI). [7]

DAUMS will work with Java 2 Enterprise Edition (J2EE), Windows DNA, and IBM
Software Group Web Services, specifically Universal Description, Discovery and
Integration (UDDI) [1]. DAUMS will be the infrastructure for the next generation of

Universally Unified Messaging Systems.



1.7.4 The Purpose of the DAUMS Ar chitecture

The purpose of the DAUMS is to provide an architecture for a Universally Unified
Messaging System. Therefore developers can customize the DAUMS API to fit their
business need or use the specification of this architecture to develop good messaging

systems.

1.7.5 Development Effort of A Messaging Application with J2EE or Windows DNA.

These architectures are not too difficult to understand, as illustrated in Figures 6 and 7.
However, using this architecture to develop a messaging system often requires a large
effort by skilled developers. Each one of these architectures comes with a messaging

APIL. However there are a number of issues that are not addressed in these APIs that make
it very difficult to develop a good Unified Messaging System. That is the reason why

DAUMS was developed.

1.8 IMSand UUM | Examples

JMS provides a common way for Java programs to create, send, receive and read

enterprise messaging system’s messages. UUMI provides a unified way for application

14



rograms to create, send, receive and read an enterprise messaging system’s messages.
b 9

However, UUMI provides some functionalities that are not implemented in JMS.

1.8.1 IM S Deficiencies

JMS does not address the following functionality:

Load Balancing/Fault Tolerance - Many products provide support for multiple,
cooperating clients implementing a critical service. The JMS API does not specify
how such clients cooperate to appear to be a single, unified service.

Error/Advisory Notification - Most messaging products define system messages that
provide asynchronous notification of problems or system events to clients. JMS does
not attempt to standardize these messages. By following the guidelines defined by
JMS, clients can avoid using these messages and thus prevent the portability
problems their use introduces.

Administration - JMS does not define an API for administering messaging products.
Security - JMS does not specify an API for controlling the privacy and integrity of
messages. It also does not specify how digital signatures or keys are distributed to
clients. Security is considered to be a JMS provider-specific feature that is configured
by an administrator rather than controlled via the JMS API by clients.

Wire Protocol - JMS does not define a wire protocol for messaging.

Message Type Repository - JMS does not define a repository for storing message

type definitions and it does not define a language for creating message type

definitions.
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