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Convergence to FBM
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Queue with Gaussian input

Input traffic: Service rate:

A(t) =mt+~NamB, (t) Constant service rate ¢

Stationary overflow probability:

P(O >b)= P( sup (A(t)—ct)2 bj

te[0,0)
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For Brownian input:
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Asymptotics for Gaussian queues

+ Large-buffer asymptotics
» Logarithmic

log P(Q>b) ~ g,(b) as b—w

» Exact
P(Q>b) ~ g,(b) as b— o

+ Many-sources asymptotics

» Logarithmic

logrm, ~g,(n) as N —

> Exact

w, ~g,(n) as n—wo



Large-buffer asymptotics
» [Duffield & O'Connell,1995]

Weybullian distribution of queue:

P(O>b)=e" as b
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» [Husler & Piterbarg, 1999,2003]

» [Narayan, 1997]



Many-sources asymptotics

» [Botvich & Duffield,1995]
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» [Likhanov & Mazumdar, 1999]
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» [Debicki & Mandjes, 2002]
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System with finite buffer

Input traffic: Service rate:

A(t)=mt+ ~Jam BH (1) Constant service rate C
Queue length (in discrete scale):
Q(z)=(Q(t—1)—C+m+M(B(r)—B(r—1)))+, t=0,1,..

0, ()= min((Qb(t —1)-C+m+~am (B(t) — B(t —1)))+ ,b), t=0,1,...
1.5 -";iii
1 | l \
0.5 L I. ;i: |
0 4 z‘l &0 £ 10



Overflow and loss probability
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Estimation of loss probability
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[Kim & Shroff, 2001]
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P(Q>0)

P,(b) = P(Q>D)



Relative Error

\/Var(ﬁl)
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For MC-estimator

as p;, > 0

. 1
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For P, >0, the number N of samples must be sufficiently large



Regenerative approach
B, =min{t > B, : Q(t-1)=0,0(¢) >0,k =21}, B,=0

> Q(I) - workload of a system at time t
> FL - mean lost work per cycle
> EA - mean workload arrived per cycle
> Ln (f) - lost work in [O; t], n — buffer size
. L (t) FEL
lim —/—= = = P,
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Confidence estimation

an asymptotic 100(1 — 9)% confidence interval is given by
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Confidence interval for P in
BI/D/1/n
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Loss Probab

Dependence on buffer size
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Loss Frobability

Estimate of £ in BI/D/1/b
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Dependence on service rate

Loss Probab
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