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Abstract 

We consider a model there is only one server that moves between two stations.  Jobs arrive at the 
upstream station according to a Poisson process with rate λ .  They are served sequentially at rate 1μ  
when the server is present) and then join the queue at the downstream station where they are served at 
rate 2μ  (when the server is present).  Upon service at the downstream station jobs leave the system.  
The server works at one station until that station’s queue is empty and then moves to the other station 
and so on.  The system is stable if 1// 21 <+ μλμλ  but one would like to know the probability the 
downstream station builds up to a high level l and also by which path.  We show the path of such a 
large deviation from the origin zigzags back and forth as the server alternates between emptying the two 
stations but in a losing battle.  Each time the server returns to a station it is longer than before!  To 
analyze the system, we consider an approximate time reversal that starts at the rare event.  We can also 
give the asymptotics of the probability of this rare event as ∞→l . 
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