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SYNOPSIS 

Summary 

This thesis deals with studies on a local area network for safety critical systems 

with application to railway signalling system. The local area network should meet the 

real time, safety and reliability requirements of the railway signalling application. For 

this purpose, the design of a fault-tolerant, fail-safe (FTFS) node using transputers 

has been developed. The I. IPS node uses a new rotation-based leadership technique 

to meet the safety and reliability requirements. A local area network of FIT'S nodes 

having dual ring topology is proposed. The real time communication issues of the 

network are addressed by proposing a schedulability model for the periodic messages. 

The performance measures of the network are evaluated by simulation. Subsequently, 

The implementation aspects for the specific application to railway signalling system, 

namely, the solid state interlocking system are described. Finally, the reliability and 

safety of the system are quantified. The chapterwise details of the thesis are briefly 

described as follows. 

CHAPTER 1 Review of real time communication networks 

Real time communication is timely delivery of inter-task messages and is 

essential to the completion of real time tasks before their deadlines. Chapter 1 

introduces real time communication networks and contains a review of real time 

multiple access networks and real time multihop-networks. A review of network 

topologies is also given in this chapter. 
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