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ABSTRACT A multi server Markovian queue with catastrophe and failure model is considered.  Due to the occurrence of 
catastrophe in this system, all the units in the system are rejected as well as servers stop working.  A repair process 

and the arrival of impatient units follow exponential distribution with different parameters. The mathematical expressions for the probability 
generating functions under the system is down and that is functioning are obtained mean size under the above conditions are derived.

1.  INTRODUCTION
The queueing Theory has played an important role in the theory 
of probability and related concepts. Its applications have been 
utilised varies fields like communication system, industrial sec-
tor and so on. Human beings, telephone calls flow of finished 
products, failed machines and so on may be considered as 
queueing units. In modern days, the queueing models have been 
analysed by assuming the telephone calls as the units for de-
manding service.

The behaviour of telecommunications over a time period, the 
time dependent analysis of queues has been required, since the 
steady state relates are inappropriate in situations where the 
time horizon of operations is finite. 

Transient state measures are very important to track down the 
functioning of the system at any instant of time. In telecom-
munication systems, especially in wide area network, data are 
combined into a signal which is then divided by the network 
management packets and is sent through the network path. The 
routing is more complex and dynamic. At each node the proces-
sor detects the packet address and sends it through the best 
available path to the next node. As the transmission channel is 
an electrical medium (e.g. wires, coaxial cable and optical fiber) 
packets are often subjected to distortion. We have “repeaters” in 
the transmission system which rebuild or regenerate the packet 
(signal) into its original form. This is a situation which demands 
the time dependent analysis of feedback queues. The detection, 
decision and path routing are done for each packet in real time 
and so the packets do not pile up for service. Even if there is a 
reasonable size buffer or queue, they would soon overflow re-
sulting the packet (message) loss or refusal.  At times, packets 
are held up in nodes due to unavailability of paths in the net-
work. This causes delay of several seconds or minutes for the 
complete message to reach the intended receiver. Finally this 
ends up in server service degradation.

Consider a multi server Markovian queueing system which op-
erates on telecommunications. This system suffers random fail-
ures, when occurring catastrophes, all connections are cut and 
all existing requests are rejected and lost. The system then goes 
through a repair process whose duration is random. Meanwhile, 
while the system is down, the stream of newly arriving request 
(customers) continues, but the customers become impatient; 
each customer ‘activates’ his own ‘timer’ with random duration 
T, such that, it the system is still down when the timer expires, 
the customer abandons the system never to return.

2.  REVIEW OF LITERATURE 
Models with customers impatience in queues have bean stud-
ied by varies researchers.  Krishna Kumar and Arivudainambi 
(2000) have analysed transient solution M /M/ 1 queue with 
catastrophes. The expression for the probability of the server be-
ing ideal, mean queue size and steady state probabilities are de-
rived. Krishna Kumar and Pavaimadheswari (2002) have ana-
lysed two server queueing model with transient behaviour. The 
presence of catastrophes in the ongoing service and the feature 
effects are discussed.

The source of impatience either a long Waite already experience 
in the queue or a long Waite anticipated by a customer on ar-
rival. Altman and Yechiali (2005) and (2006) have analysed 
with customers impatiences when the server on vacation and 
unavailable for service.

Sudhesh (2010) have argued that the queueing models with 
disasters teem to be appropriated in some computer network or 
telecommunications applications and derived transient solution 
of a single server queue with system disaster and customer im-
patience.

Chandrasekaran and Saravanarajan (2012) have used the 
continued fraction technique to obtain the transient solution of 
the M/ M/ 1 queue with feedback subject to catastrophe, server 
failures and repairs.

Ayyappan et al (2013) have discussed a bulk service queue 
under catastrophe. The probability generating function and 
Rouche’s Theorem are in the designed model. The analytical so-
lutions for mean and variance of the number of customers in 
the system are derived. In addition that these measures are dis-
cussed based on different parameters.

Vidhya (2013) has studied a single server Bulk size Markovian 
queue along with break down due to disastrous. The probabil-
ity generating function of the model and expected queue length 
have been derived.

Nompazy and Yechiali (2014) have studied an M/M/1 queue in 
a multi-phase random environment, where the system suffers a 
disastrous failure, causing on present job to be lost. The system 
at once moves to repair phase. After the repair is over it moves 
to ith phase. The probability generating methods have been ap-
plied to study the behaviour of the system.             

The mean queue sizes, the mean waiting times and fraction of 
lost customers have been derived.	
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In this paper, a multi server Markovian queueing system with 
catastrophes and customer impatience when the system is down 
are considered. This model is an extension of Yechiali (2007) 
and Sudhesh (2010). The probability generating functions of the 
system under the system is down and that is functioning and 
serving the units. The mean queue size, factorial moments and 
Variance of the system under the above said conditions are de-
rived.

3.  DESCRIPTION OF THE MODEL 
Consider a multi server Markovin queue with different tech-
niques. The inter arrival times of units fallow exponential distri-
bution with mean arrival rate . The service times are distributed 
exponentially with parameter . During the service process of 
units the system may breakdown due to the occurrence of ca-
tastrophe which follows Poisson distribution with parameter . 
It is noted that all the units present in this system are rejected 
and lost, in addition that, all servers stop working whenever the 
system  breakdown. A repair process starts at once when occur-
ring the failure which is also exponentially distributed with pa-
rameter . When the system is undergoing a repair proess, newely 
arriving units become impatient and each unit activates a timer 
which is exponentially distributed ith parameter . 

The above process forms a two dimensional continuous time 
Markov process with state space S = {(j, n): j = 0, 1;   n = 0,1,2,….}.  
j = 0  indicates that the system is down undergoing repair pro-
cess and j = 1 denotes that the system is functioning and serv-
ing the units. n = 0,1,2,….. denotes the number of units in the 
system.  Pj,n (t) denotes the transient state probability that the 
system is in the state j = 0 or 1 and n, (n = 0,1,2,…..) units in the 
system at time t.

4. TRANSIENT AND STEADY - STATE EQUATIONS
Based on the above stated parameters and transition probabili-
ties, Kolmogorov differential difference equations are framed.

For applying large t in the equations from (1) to (5) which give 
the following steady - state equations.

5. QUEUEING PERFORMANCES

 By using initial condition, the constant k becomes zero and the 
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equation (14) reduces to

 
6.  CONCLUSION
In this paper, a multi server queue in which the inter arrival 
times follow exponential distribution and service times follow 
Poisson distribution has been considered.  When service is going 
on catastrophe occurs and the system breakdown which leads to 
failures and impatience. For this model, through probability gen-
erating functions, the expected queue size, factorial moments 
and variance under the system is down as well as that is func-
tioning have been derived.

Suppose one may consider a single server queue, then the re-
duced results are identical with the results of    Krishna Kumar 
and Arivudainambi (2000).  In this existing system, if either bulk 
arrival or bulk service or both may introduce, then the research-
er may achieve valuable results.
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