Birth-death processes

« Steady-state probabilities:
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 Expected number of customers in the system: t=> nm,
n=0
 Expected number of customers in the queue, s parallel servers: ly = Z (n—-s)my,
n=s+1
o Effective arrival rate: Aef = Z ATt
i=0

o Little’s law (system-wide): €= degw
o Little’s law (queue only): £y = Aeg Wy



Standard queueing models

Y; ~ Poisson random variable with parameter At:
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M/M/oo:
« Steady-state probabilities:  7; = Pr{L = j} where L is a Poisson random variable with parameter A/u

M/M/s:

« Steady-state probabilities:
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« Expected number of customers in queue: £, = 1= )2
P
« Expected number of customers in the system: € =¢, + —
G/G/s:
o Whitt’s approximation:
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G = generic interarrival time random variable with rate A = m
1
X = generic service time random variable with rate y = m
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