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Basic Communication Principles 2-11 

2.1.6 Techniques 
The advanced information processing techniques are playing a major role in the realization of telecom-
munications services and the underlying network architectures. Among these techniques, we find object-
oriented methods, open distributed processing, and the agent technology. 

2.1.6.1. Open Distributed Processing 

A telecommunications service is a distributed application that runs over the multiple nodes of a tele-
communications network. The ODP reference model jointly defined by ISO and 1113-T provides a 

framework for the design of distributed systems with the introduction of viewpoints. Each viewpoint 
represents a different abstraction of the original system. Informally, a viewpoint leads to a representation 
of the system with emphasis on a specific concern. Five viewpoints were identified: enterprise, informa-
tion, computation, engineering, and technology (Figure 2.6). 

The enterprise viewpoint is concerned with the overall environment within which an ODP system is 
to operate. The information viewpoint focuses on the information requirements of the system, and deals 
with information object types, together with their states and permitted state changes. The computational 
viewpoint shows processing functions and data types, abstracting away from the underlying hardware 
structures via transparency functions. The engineering viewpoint establishes transparency services utiliz-
ing concepts from operating systems and communications. The technology viewpoint is concerned with 
the realization of an ODP system in terms of specific hardware and software components. ODP has been 
extensively used for the definition of TINA-2' 

2.1.6.2 Mobile Agents 

An agent is a program, which, with a certain degree of autonomy, performs tasks on behalf of a user or 
an application. An agent may move between network sites and cooperate with other agents to achieve 
its goals." 

Agent development finds its roots in two research domains: intelligent agents stemming from artificial 
intelligence, which studies the capabilities of learning and decision making of cooperative autonomous 
entities; and mobile code technology that enables programs to migrate from a machine to another, while 
preserving their execution environment. This latter domain is evolving at a fast pace because of the 
emergence of languages such as Td" and lava," and of their portable execution environment. 
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FIGURE 2.6 ODP viewpoints. different projections of a system. 
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2-12 The Telecommunications Handbook 
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FIGURE 2.7 Interrelations between network architectures and impact of techniques. 

The use of agent technology for telecommunications services engineering is a very hot topic in 
particular in the area of service and network management.”-" It lies within the boundaries of areas such 
as telecommunications, artificial intelligence, and software engineering. This can be seen as an advantage 
because it promotes the convergence of research results from different communities. 

2.1.6.3 Other Techniques 

Among the other techniques not detailed in this survey, we mention formal methods for the verification, 
validation, and testing of telecommunications services before deploying them. The goal of formal methods 
is to improve the reliability of these services!' Indeed, the rapid growth of the number of services makes 
the problem of proving that the services conform to their specification more acute. In fact, reacting 
rapidly to customer or market needs requires introducing new services only a few months or even a few 
weeks after the first specification; such a short interval makes it quite impossible to go through the tedious 
and long (several months) tests usually performed for new services. This problem is getting worse since 
there are more services continually added to the networks, contributing to the overall complexity. Services 
must all work correctly without hindering the function of other seniors; this last problem is often referred 
to as the "feature interactions problem? These obstacles on the road to rapid service introduction call 
for new approaches to increase confidence in the service. 

Figure 2.7 summarizes the interrelations among the different network architectures of telecommuni-
cation services engineering and the impact of techniques on these architectures. TMN, TINA, and OOP 
follow the object-oriented approach. TINA applies the OOP concepts. principles. and viewpoints and 
integrates the IN and TMN architectures. Finally, mobile or intelligent agents may be perceived as an 
emerging technology for the next generation of telecommunications?' 

2.1.7 Conclusion 

As we have seen, telecommunications services engineering is composed of two major parts. 
One part is related to the network architecture which is in charge of executing the service in the 

network. The IN evolution will notably encompass its integration with the International Mobile Tele-
communication 2000 architecture" for rapid introduction of services and efficient service control. In 
addition, there is an increasing interest in bringing telephone services provided by PSTNs to Internet 
users through the IN. 

The TMN evolution is integrating CORBA-based management particularly for the new task of service 
management. Interoperability will play a very important role. Indeed, if a service extends over multiple 
networks, network operators of these networks should be able to negotiate service provision and contract 
establishment with cash other. Although the effort spent toward the provision of an integrated IN/TMN 
architecture called TINA has been important, TINA in its current status is not deployed. Indeed, TINA is 
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