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Summary y 

AA model for a queue with one server consists of three ingredients: the times between 

twoo arrivals to the queue, the amount of service that customers require, and the 

mannerr in which the customers are treated: the (service) discipline. The first two 

aree described by probability distributions, which are assumed to be fixed. By means 

off  the third ingredient, the discipline, the behaviour of the queue may be influenced. 

Ann important question is which discipline functions well for certain service-time 

distributions. . 

Inn this thesis we consider one possible choice for the service discipline, namely the 

Foreground-BackgroundForeground-Background (FB) discipline. This discipline works very well for certain 

service-timee distributions. We describe properties of the queue that operates under 

thee FB discipline, compare the FB queue with queues operating under other disci-

plines,, and analyse the effect of different service-time distributions on the behaviour 

off  the FB queue. 

Thee thesis starts with a (introductory) description of the FB discipline, and an 

overvieww of the results on the FB queue in the literature. Then we study the maxi-

mumm queue length in the FB queue, i.e. the maximum number of customers simulta-

neouslyy present in the queue. This is an interesting variable in queues with a finite 

waitingg room, or buffer. If one uses the queue length as performance measure, the 

FBB discipline is optimal for a class of service-time distributions. This class contains 

manyy well-known distributions with so-called heavy tails, which seem to occur in 

internett traffic. For this class we show that the tail of the distribution of the maxi-

mumm queue length decreases exponentially fast. This behaviour is opposite to that 

off  queues with the classical FIFO discipline. 

Inn the ensuing part of the thesis we study the impact of the service-time distri-

butionn on the behaviour of the FB queue. We describe the effect of more variability 
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inn the service times on certain characteristics of the queue. Surprisingly, more vari-

abilityy can have positive effects, for example on the maximum queue length and the 

stationaryy queue length. Taking a small detour, we describe the maximum queue 

lengthh in queues with disciplines other than FB. For several disciplines we show that 

aa certain ordering of the service times in two queues causes an ordering of the max-

imumm queue lengths in the two queues. In particular, a more variable service-time 

distributionn implies a shorter maximum queue length (in expectation). 

Next,, the thesis describes some properties of the stationary FB queue. First, we 

studyy the asymptotics of the sojourn-time distribution, the time between the arrival 

andd departure of a customer. For so-called light-tailed distributions, the tail of the 

sojourn-timee distribution is shown to be decreasing as slow as the tail of the busy-

periodd length. This means that the decay rate of the sojourn time is minimal in the 

classs of all work-conserving disciplines. 

Wee then study the departure process. This consists of the departure1 times of 

thee customers in the queue. We show that the tail of the distribution of the first 

departuree from the stationary queue decreases exponentially fast. This means that 

largee gaps in the departure process are unlikely. We further show that under mild 

conditionss all moments of the stationary queue length are finite: this behaviour is 

againn opposite to that of the FIFO queue. The behaviour of the expected queue 

lengthh is studied in the case that the load p of the queue converges to 1. Finally, we 

considerr the queue length in the queue with constant service times; for these service 

timess the FB discipline is the worst possible discipline. 

Thee thesis concludes with a more theoretical chapter. In this chapter the deter-

ministicc queue is described in the form of a game. Further, we show that the queue 

lengthh in a queue in continuous time may be approximated arbitrarily well by the 

queuee lengths in a sequence of discrete-time queues. This approximation is used to 

provee a limiting argument that extends the optimality property (w.r.t. the queue 

length)) of the FB discipline from discrete to continuous time. 


