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The queueing model
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Applications

e magnetic disk memory systems
e local area networks with CSMA/CD protocols
e cellular mobile networks
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Mathematical model

e The system state at tintecan be described with the process
X(t) = (al, ooy X, 61, cocg ﬁN(ﬂ)

e Where

—c IS the number of servers

— N(t) is the number of sources of repeated calls at time

—the Indices of the sources at the servers are denoted;py
1=1,...,cC

—the indices of the sources in the orbit are denoted Ay
j=1, ..., N(t)
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We define the stationary probabilities:

P(Zl, ...,Z.C7O) — hm P{Oél — 'Ll, ...,OKC — ic, N(t) — O}

t—00

P<7;17 "'77:C7j17 7]k> — hm P{Oél — ila "'7056 — 7;6761 — jl) 75]{7 — .]k}a

11— 00

k=1,...K —c

Once we have obtained these limiting probabilities the system pertft
mance measures can be derived in the following way.
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1. The probability of the:-th source is sending repeated calls

s SN Pl oL K

ZC k 1 .]17 Jkg{zla Y/ }
i€{j15-J1}

2. The probability of the:i-th source is under service

K—c
>y 3 P(it, ooies 1y o), i=1, .. K.

ip,sie k=1 j1,....5p@{i1, . ic}
Z6{217 -l }
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3. The mean rate of generation of primary calls of theth source

N=X1-Y,—N;), i=1,.. K.
4. The mean waiting time of the-th source

5.The mean response time of theth source

— N; 1
T =%, ;-1 K
A Mg

6. The utilization of the:-th source

U=1-N,-Y;, i=1.K
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The MOSEL (Modeling, Specification and Evaluation
Language) tool

the system to be modelled

;

| description in MOSEL |

translatlon

// \\\

MOSES SPNP TimeNET PEPSY

~. ~ / .

the MOSEL tool generates result and IGL files
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Validations in the homogeneous multiserver case

MOSEL programPascal prograr
Mean no. of busy servers: | 1.2263326334 1.2263325906¢
Mean no. of retrying sources:0.7078359870| 0.707835933(
Mean response time: 0.5771974881| 0.5771973594

- — A\ d j

The results are the same at least up to the 6th decimal digit.
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Validations in the heterogeneous case

repeated attempts FIFO
Utilization of the servern: 0.5454545965|0.5454545840
Utilizations of the sources:
1. source: 0.8636363668 0.863636290]

2.source; 0.77272725620.772727480:

3. source: 0.6090908485 0.6090907571

Mean response times:

1. source: 1.57894732651.5789483457

2. source: 1.47/05883740|1.47/05864961

3. source; 1.2835824163|1.2835829064

Q) +~ N

The results are the same at least up to the 5th decimal digit.
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Mean number of retrying sources versus retrial rate
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