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Abstract: The real time control of traffic routing in large communication networks 

investigated. A state-space model of Urban Transportation  Discrete Event Dynamic 

Systems (UTDEDS) has been established and a rolling control idea based on operation 

experiment perturbation analysis has been proposed. The theorem is given which assert s 

that the network performance objectives can be achieved be means of the state dependent 

shortest route algorithm. 
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1. Introduction  

  The asynchronous transfer mode (ATM) is being proposed as an 

information transfer technique for future integrated services digital networks 

[1]. Time behaviour of the ATM system is described by the following stochastic 

processes: number of calls connections )(3 tU , number of bursts in 

progress )(2 tU , number of cell arrivals )(1 tU , and number of the cells in the 

system )(tX . The state of the process )(1 tU is conditioned on the state of 

process )(2 tU  , and possibly, on the state of the process )(3 tU  and  
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The system performance analysis is broken down into layers and an attempt 

is made to evaluate an impact of each layer on queuing and blocking. Define 

mU
)

as maximum number of entities in layer m, which can simultaneously be 

carried by the system. A time interval ),( ba tt  such mm UtU
)

>)(  

and nn UtU
~

)( ≤ , mmmn ,...,2,1 ++= , ),( ba ttt ∈ , which be called an m-

layer overload period.  

    Denote by mD
~

 the total delay incurred by cells during overload periods in 

layer m and by U
~

the total number of cells arrivals. The delay is UDd m

~
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Mean delay d
~

 suffered by cells in the multiplexer is given 




