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CURRENT PROBLEMS OF TELECOMMUNICATION SOFTWARE 

Telecommunication networks are complex, distributed, and long-lived. In addition to 
the common problems of all software with these characteristics, telecommunication 
software has some severe problems that are particular to this application domain at this 
time. 

Feature interaction is a source of unmanageable complexity [1]. A clean separation 
is needed between a customer-oriented service layer and a resource-oriented trans
mission layer, so that the latter can be upgraded easily as technology improves [2]. 
This is especially important becanse of the ongoing unification of circuit-switched and 
packet-switched transmission technologies [3]. More service providers now provide 
more features, so interoperation of features across network boundaries is an increasing 
problem. Finally, although multimedia telecommunication services are growing in 
popularity and practicality, they are not well understood [4]. 

DISTRIBUTED FEATURE COMPOSITION 

Distributed Feature Composition (DFC) is a new architecture for the description of 
telecommunication services [5]. 

The primary design goal ofDFC was feature modularity, which it achieves by adapt
ing principles of the pipe-and-filter architecture [6] to the telecommunication domain. 
Other important design goals were abstraction away from most implementation detail, 
and susceptibility to formal reasoning. As it appears to achieve all these goals to a 
useful degree, it provides a good foundation for the application of formal methods to 
telecommunications. 

P. Ciancarini et al. (eds.), Formal Methods for Open Object-Based Distributed Systems
© Springer Science+Business Media New York 1999



170 

DFC SOLUTIONS TO SOFTWARE PROBLEMS 

In a DFC description of a feature set, feature interactions are structured and minimized. 
This may make it possible to determine all feature interactions analytically. It may 
also make it easy for designers to adjust their feature descriptions until the only feature 
interactions are desirable ones [7]. Furthermore, full or partial formal models may 
make it possible to prove that a feature set has desirable global properties [8]. 

Preliminary investigations indicate that the service layer of a telecommunication 
network can be organized using the DFC architecture, and yet be implemented ef
ficiently on many kinds of physical network. DFC also appears to be helpful in 
understanding interoperation and multimedia telecommunication services. 

References 

[1] E. Jane Cameron, Nancy D. Griffeth, Yow-Jian Lin, Margaret E. Nilson, William 
K. Schnure, and Hugo Velthuijsen. A feature interaction benchmark for IN 
and beyond. In L. G. Bouma and H. Velthuijsen, eds., Feature Interactions in 
Telecommunications Systems, pages 1-23. lOS Press, 1994. 

[2] Pamela Zave. 'Calls considered harmful' and other observations: A tutorial on 
telephony. In Tiziana Margaria et al., eds., Services and Visualization-Towards 
User-Friendly Design, pages 8-27. Springer-Verlag Lecture notes in Computer 
Science 1385, 1998. 

[3] Maurizio Decina and Vittorio Trecordi. Convergence of telecommunications 
and computing on networking models for integrated services and applications. 
Proceedings of the IEEE, December 1997. 

[4] Simon Tsang, Evan H. Magill, and Bryce Kelly. The feature interaction problem 
in networked multimedia services-present and future. BT Technology Journal 
XV(1):235-246, January 1997. 

[5] Michael Jackson and Pamela Zave. Distributed feature composition: A virtual 
architecture for telecommunications services. IEEE Transactions on Software 
Engineering, to appear, October 1998. 

[6] Mary Shaw and David Garlan. Software Architecture: Perspectives on an Em erg
ing Discipline. Prentice-Hall, 1996. 

[7] Pamela Zave. Systematic design of call-coverage features. To appear, 1999. 

[8] Pamela Zave. Formal description of telecommunication services in Prome1a and 
Z. In Proceedings of the Nineteenth International NATO Summer School, to 
appear, 1999. 


