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The queueing model
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Applications

•magnetic disk memory systems

• local area networks with CSMA/CD protocols

• cellular mobile networks
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Mathematical model

• The system state at timet can be described with the process

X(t) = (α1, ..., αc, β1, ..., βN(t))

•where

– c is the number of servers
–N(t) is the number of sources of repeated calls at timet

– the indices of the sources at the servers are denoted byαi,
i=1, ..., c

– the indices of the sources in the orbit are denoted byβj,
j=1, ..., N(t)
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J. Roszik, B. Alḿasi, J. Sztrik Multiserver Retrial Queues with Finite Number of Heterogeneous Sources[ 6 / 16 ]

We define the stationary probabilities:

P(i1, ..., ic, 0) = lim
t→∞

P{α1 = i1, ..., αc = ic, N(t) = 0}

P(i1, ..., ic, j1, ..., jk) = lim
t→∞

P{α1 = i1, ..., αc = ic, β1 = j1, ..., βk = jk},

k = 1, ..., K − c

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

Ni =
∑

i1,...,ic

K−c∑
k=1

∑
j1,...,jk 6∈{i1,...,ic}

i∈{j1,...,jk}

P (i1, ..., ic, j1, ..., jk), i = 1, ..., K.

2.The probability of thei-th source is under service

Yi =
∑

i1,...,ic
i∈{i1,...,ic}

P (i1, ..., ic, 0)+

∑
i1,...,ic

i∈{i1,...,ic}

K−c∑
k=1

∑
j1,...,jk 6∈{i1,...,ic}

P (i1, ..., ic, j1, ..., jk), i = 1, ..., K.
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3.The mean rate of generation of primary calls of thei-th source

λi = λi(1− Yi −Ni), i = 1, ..., K.

4.The mean waiting time of thei-th source

Wi =
Ni

λi
, i = 1, ..., K.

5.The mean response time of thei-th source

Ti =
Ni

λi
+

1

µi
, i = 1, ..., K.

6.The utilization of thei-th source

Ui = 1−Ni − Yi, i = 1, ..., K.
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The MOSEL (Modeling, Specification and Evaluation
Language) tool
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Validations in the homogeneous multiserver case

MOSEL programPascal program
Mean no. of busy servers: 1.2263326334 1.2263325906
Mean no. of retrying sources:0.7078359870 0.7078359330
Mean response time: 0.5771974881 0.5771973594

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 server: 0.5454545965 0.5454545840

Utilizations of the sources:
1. source: 0.8636363668 0.8636362907
2. source: 0.7727272562 0.7727274804
3. source: 0.6090908485 0.6090907576

Mean response times:
1. source: 1.5789473265 1.5789483457
2. source: 1.4705883740 1.4705864961
3. source: 1.2835824163 1.2835829064

The results are the same at least up to the 5th decimal digit.
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Utilizations versus primary request generation rate
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Mean response times versus primary request generation rate



•First •Prev •Next •Last •Go Back •Full Screen •Close •Quit
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Mean response times versus retrial rate
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Mean number of retrying sources versus retrial rate
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