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By executing computer applications identically on different computing platforms,

the Java
™

programming technology developed by Sun Microsystems, Inc. is

unlocking the potential for industry-wide network computing. Similarly, by

separating service creation and control from the underlying network infrastructure,

Intelligent Networks promise to break the current monopoly on service provisioning

held by service carriers and switch makers, and to provide the possibility for

improved service differentiation. However, incompatibilities between different

hardware and software protocol solutions are inhibiting Intelligent Networks from

delivering on its full potential.

Java Advanced Intelligent Networks

Just as it has already enhanced the Internet, Java programming technology is now

poised to introduce a new dimension in service deployment, portability, distribution,

and management for Intelligent Networks.

Simply by combining Java programming technology with Intelligent Networks, the

Java Advanced Intelligent Network immediately addresses the common problems of

incompatibility, portability, and scalability that are currently slowing the expansion

of Intelligent Networks throughout the telecommunications industry. It also serves

to draw the traditionally rival worlds of smart telephony and the Internet together,

providing a blend of high availability and accessibility combined with increased

flexibility.
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However, the Java Advanced Intelligent Network represents much more than a set

of programming interfaces to hide the complexities of differing hardware platforms

and protocol stacks, and offers more than a simple Java implementation of

Intelligent Networks.

The underlying infrastructure of the Java Advanced Intelligent Network is provided

by the Java
™

Dynamic Management
™

environment. It is this infrastructure which

resolves the problem of resource management in Intelligent Networks and allows

the Java Advanced Intelligent Network to claim true portability and scalability in

a distributed network. In addition, the Java Dynamic Management environment

further dissolves the unnecessary distinction between Intelligent Networks and the

Internet because exactly the same management framework is used in both domains.

The Need for a Management Solution in
Intelligent Networks

Until now, telecommunications service providers have been able to maintain

extremely tight control over the types of equipment and services attached to

their networks. However even within this closed environment, up to 90% of the

deployment cost of a specific service can be attributed to the cost of managing it.

Despite this fact, Intelligent Networks still fail to address the problem of service

management concretely, and do not provide any definition for a management

interface.

Furthermore, the service-driven network and the increasing convergence of

Intelligent Networks and the Internet requires an environment that supports

software distribution and platform independence, without placing constraints

on the design and implementation of services. Contrary to the currently closed

environment of Intelligent Networks, this new, open environment engenders its own

set of challenges for the service supplier. Paramount of these challenges are secure
delivery and entity management.

Secure delivery is inherent in the Java programming technology itself because it was

specifically developed to support the distribution of secure network applications

across the Internet. In addition the Java Dynamic Management framework makes

provisions for authentication and login mechanisms to verify user identity.
2 Java Dynamic Management Kit for Intelligent Networks



Entity management for the Intelligent Network can be divided into four areas:

■ Management of service applications pushed to the network

■ Service provisioning

■ Service creation and deployment

■ Service operations and maintenance

The Java Dynamic Management architecture provides a framework that is shared by

all Intelligent Network entities and within which all entities are manageable. The

Java Advanced Intelligent Network combines this unique distributed intelligence

and cohesive management services that restores the promise of Intelligent Network

service portability.

This proposed architecture blends Intelligent Network and Internet technologies

to provide state-of-the-art telecom services. Intelligent Network services could be

assembled “on the fly” in a plug-and-play fashion, drastically reducing the time

and effort to develop services.

What benefits would result?

Under such a Intelligent Network architecture, it is possible to propagate

intelligence into Webphones, personal digital assistants (PDAs), PCs, and mobile

handsets. A further positive result of this Internet/Intelligent Network integration is

that standard Web user interfaces, such as browsers and HTML links, will find their

way into the Intelligent Network environment.

By combining Intelligent Network and Internet technology, the architecture will

allow carriers to deliver the content and services their customers have been waiting

for. They would have the ability to deploy Intelligent Network services with an

Internet interface on any device at the edge of the network, including any Java

technology-enabled end-user devices.
The Need for a Management Solution in Intelligent Networks 3



Combining Java Dynamic Management
with Intelligent Networks

The Java Dynamic Management environment is the first Java-based solution for

building management intelligence directly into network devices and applications,

thus distributing the management workload throughout the network. In this

environment, smart agents are capable of performing much of the management

processing locally, which reduces the overhead of communication between clients

and managers.

Management services, implemented as JavaBeans
™

components, can be propagated

throughout the network and updated dynamically as the network evolves. The Java

Dynamic Management architecture is fully compliant with the JavaBeans component

model.

The Java Dynamic Management environment provides the Java classes and Java

interfaces required to develop smart agents, and the compilers and tools required

to create them. It includes:

■ A dynamic management architecture, which provides Web-based mechanisms

for propagating management services throughout the network.

■ An agent framework, which provides a library of reusable core agent services.

For example, an object repository, dynamic class loading, native library loading,

and basic notification, filtering, and monitoring services.

■ A master agent framework, which provides a library of master agent services.

For example, the cascading service that allows a master agent to access the

managed objects of the agents they control.

The core services are implemented as JavaBeans components called m-beans and

m-lets. An m-bean is either dedicated to management tasks (a management bean)

or provides a manageable interface (a manageable bean). An m-let is a package of m-

beans that can be manipulated for downloading new services or upgrading existing

services.

Additional m-beans and m-lets can be developed using any available bean builder

(for example, Java
™

WorkShop
™

or Java
™

Studio
™

software) to extend the basic

services provided by the Java Dynamic Management Kit framework and to fully

integrate existing Intelligent Network applications.
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The Java Dynamic Management framework does not impose management APIs on

the developer; the only constraint is that the developer must develop JavaBeans

components. This means that the developer doesn’t need to adapt the code to work

specifically with the Java Dynamic Management architecture.

Conclusion

For carriers and service providers, this Java Dynamic Management Kit/Intelligent

Network framework offers different layers of benefits. On one level, the resulting

rich portfolio of platform-independent Intelligent Network applications will help

carriers control costs and protect their investments. But it also gives them the tools

to compete effectively by speeding time-to-market because of the portability, rapid

application development cycles and reusability of these new Intelligent Network

applications. Ultimately, against the backdrop of the new era of telecom competition,

carriers who embrace these new Intelligent Network capabilities will grow and

prosper, leveraging their ability to rapidly create new services as a means to

differentiate and distinguish themselves from less nimble competitors.
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Frequently Asked Questions

1. The Java Advanced Intelligent Network is a new solution, which is still currently
evolving. Does that mean that it will be at least 3 years before its really available and
useful?

No. The underlying architecture for the Java Advanced Intelligent Network is

the Java Dynamic Management framework, which exists and is available today.

2. The Java Advanced Intelligent Network is yet another new architecture for Intelligent
Networks. Does that mean I will have to discard all my existing investment in devices
and software?

No. The Java Dynamic Management architecture allows existing systems to be

fully integrated with the evolving intelligent network, so you can protect your

current investments while taking advantage of the latest Intelligent Network

architecture.

3. By choosing the Java Advanced Intelligent Network, am I simply committing myself
to yet another Intelligent Network vendor?

No. The Java Dynamic Management architecture is fully compliant with the

JavaBeans component model, and does not rely on any proprietary protocols.

4. Is performance an issue in the Java Advanced Intelligent Network architecture?

Performance is always a consideration. Java achieves superior performance by

adopting a scheme by which the interpreter can run at full speed without needing

to check the run-time environment. The automatic garbage collector runs as a

low-priority background thread, ensuring a high probability that memory is

available when required, leading to better performance.

Applications requiring large amounts of compute power can be designed such

that compute-intensive sections can be rewritten in native machine code as

required and interfaced with the Java platform. In general, users perceive that

interactive applications respond quickly even though they're interpreted.
6 Java Dynamic Management Kit for Intelligent Networks



While these performance numbers for interpreted bytecodes are usually more

than adequate to run interactive graphical end-user applications, situations may

arise where higher performance is required. In such cases, Java bytecodes can be

translated on the fly (at run time) into machine code for the particular CPU on

which the application is executing. This process is performed by the Just-In-Time

(JIT) compiler. For those accustomed to the normal design of a compiler and

dynamic loader, the Just-In-Time compiler is somewhat like putting the final

machine code generator in the dynamic loader.

5. How about security and Java Dynamic Management Kit/Java Advanced Intelligent
Network?

Security commands a high premium in the growing use of the Internet for

products and services ranging from electronic distribution of software and

multimedia content to "digital cash". The area of security with which we're

concerned here is how the Java compiler and run-time system restrict

application programmers from creating subversive code.

The Java language compiler and run-time system implement several layers of

defense against potentially incorrect code. The environment starts with the

assumption that nothing is to be trusted, and proceeds accordingly.

The Java language is designed for creating highly reliable software. It provides

extensive compile-time checking, followed by a second level of run-time

checking. Language features guide programmers towards reliable programming

habits.

Java technology is designed to operate in distributed environments, which means

that security is of paramount importance. With security features designed into the

language and run-time system, Java lets you construct applications that can't be

invaded from outside. In the network environment, applications written in the

Java language are secure from intrusion by unauthorized code attempting to get

behind the scenes and create viruses or invade file systems.
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