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Dynamic of the system

— Finite state space : X = &} x --- x X ; &; =10, ,C;} ; Cy=capacity of Queue ¢
— Events are driven by independent Poisson processes with rate A. for event e

— Uniformizationby A = ) _ . A. = Homogenous Discrete Time Markov Chain
Stochastic recurrence equation with transition function P :

Xn+1 — (I)(an en+1)

Definition : An event e is monotonous if ¢(., ¢) is componentwise monotonous on X

Theorem : If {/(.)},; are monotonous functions then routing by event ¢ is a monotonous tran-
sition.

Corollary : Routing with blocking or rejection, join the shortest queue (JSQ) or shortest response
time (JSQ-mu2) are monotonous events.

Pertormance of several strategies
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Comparaison between routing policies Overhead of classics polices
4 queues, capacity = 50 comparing with index policies heuristics
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Index routing]| 1] strategy

z; state of the queue 7, Index value of queue i for event e : I7(z;), origin queue : Zorigin

Routing algorithm :

if Lorigin >() then
{There is a client in the origin queue }
Torigin = Torigin — 1 { the client is removed from the origin queue }
j=argmin; I¢(x;) { computation of the destination }
if j # -1 then
x; = x,;+1{ arrival of the client in queue j}
end

{in the other case, the client goes out of the network }
end

Examples of index functions:
Join the shortest reponse time

x;+1 ol
i if x; < C;

Ui d I_ — | C
+oo  elsewhere, il | = max(G;)

Join the fastest server

Rate propotional Bernoulli routing

Pertect simulation algorithm|2][4]

Backward scheme with doubling period

n=1; E[1]=Generate-event() {initialization }
repeat
n— 2n
y(m) < m {minimal state = System is empty }
y(M) «— M {maximal state = System is full }
for i=n downto n/2+1 do
E[i]=Generate-event() {generate event —i}
end for
for i=n downto 1 do
y(m) — B(y(m), E[i]
y(M) — ®(y(M), Eli])
end for
until y(m) = y(M) {coupling occurs}
return y(m) {stationary distribued sample value}
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" sample steady state distributed
12 stmulation time : 5 milli-seconds per sample value

Future works

Rare event probability estimation [ 3]
Estimation and bounding of coupling time
Bulk arrivals and services

w2 . free stimulation software

Website: http://www—-1d.1mag.tr/LLogiciels/psi2/
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