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Abstract. A batch arrival non-Markovian queue system in where  consumers  arrival  

are batches in accordance with Poisson process and customer are treated by first-come-

first-served principle. When a customer’s service is completed, he or she has the 

choice of requesting reservice for the same service or exiting the mode. Each 
customer’s service duration follows a genaral (arbitrary) distribution. In addition, after 

completing service, server takes vacation by having probability p or may be remain 

with probability 1−p, if any, to serve a subsequent customer. One of the impatient 

customers behavior balking, has also been added, indicating that a consumer can 

choose whether or not to enter the system. Also, we suppose after every period the 
server could not begin to providing service immediately, but rather requires some 

startup time before giving service to the first consumer. After discussion of transiant 

steady state system we can obtain closed-form system performance measurements. 
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1. Introduction 
Queue system with various vacation rules has been garnered a lot of attention because 
queueing models have a versatile applications in real world scenarios like production 
systems, banking services, computer model and so on. In M/G/1 queue system, 
Yechiali Levy (1975) examined the utilization of idle time. Due to the requirement for 
some prior work to starting process before start of each service period, the server does not 
always supply the required service immediately, and this period has been called setup 
time, and research in queueing models with setup time has become familiar and intriguing.  
Baker (1973) was the first to propose an exponential startup with server vacation polices. 
Under modified Bernoulli vacation, Choudhury and Madan(2005) discussed a batch 
arrival queue model with two phases and random startup time. 

 
Excessive waiting in any queue can lead to frustration, which is crucial for arrivals and 

departures in queueing models. Authors have recently placed their work out there. 
Customers conduct such as balking and reneging substantially influenced their interest in 
researching their notions on queues. Customers may decide whether or not to buy 
something in a real-life scenario. Due of the significant wait, you can either join a 
queue or not; because of long waiting time or any other condition called balking. Such 
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∞
i=1∑ ci = 1, λ > 0, where 0 ≤ ci ≤1 

type of customer behavior can be seen in hospitals and emergency services are required, 
communication systems, signals in customer service and many more situations. Haight 
was the first to study a line with balking (1957). He examined the M/M/1 queue with 
balking, in which an arrival would not balk at the longest queue length. Barrer (1957) 
looked into impatient clients and how they were served. Later, Ancker et al. (1963) 
looked into single server and multiserver queues with balking and reneging. Since then a 
considerable work has been done on queue systems with customer impatient behavior. 
Hariri et al.(1992), Boots and Tijms(1999), Choi(2001) studied about queues with 
impatient customers. Choudhury and Medhi (2010,2011) analyzed the customer behavior 
for multiserver queuing models. In most of real situations, customers may demand re-
service, for instance patients in hospital may be required to meet the doctor after some 
investigations are taken, in Manufacturing process if the product is found to be faulty 
it is sent back for reproduction. Hence, Re-service is an important aspect in queueing 
theory which is used in modeling most of the real situations like telecommunication 
networks, computer networking, inventory and production etc. Research papers in 
queueing models with re-service are attracted by many authors. 

 
This paper looks into a batch arrival queue model were customers arrive by following 

compound Poisson process with batch size, random variable X. Single server 
queueing model by incorporation Bernoulli model server vacation and an exponential 
setup time. Also, becomes empty that is when there no customers the server turned off, 
called turned off period, in this time the server may be in upstate but switched down, or 
it may be on vacation. Server startup refers to the server’s first preparations before 
launching the service. Here server shall take a random size of time to setup the server 
in order to serving a new consumer. 
2. Definition of Queueing Model 
For describe the our model, consider the following 

 

 Let  λcidt; i = 1, 2, 3...be  the  first  order  probability  that  of  arrival  ’i’  customers  in 

batches in the system during a short period of time (t,t+dt), 

     is the mean arrival rate of batches. 

 A setup time which is random variable followed by exponential distribution 

W i t h  m e a n  s e t u p  t i m e  1/ η. 

  Single server gives service based on a general distribution with B(v)  and  density  
b(v). Given that the discontinued service time is u, Let µ(u)du be the conditional 
probability density function of service completion during the distance (u,u+du], 
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• Let (1 − a1); 0 ≤ a1 ≤ 1 represent probability that an arriving customer balks 
whenever server is busy state , (1 − a2); 0 ≤ a2 ≤ 1 represent the probability that an 
arriving customer balks when the server is on vacation. 

 
Instantly, service is completed the customer can have an option to leave the system 

or join the system for demanding reservice, if required. We consider that probability of 
repeating the service as r and leaving the system without reservice as (1-r) by considering 
the service maybe repeated only once. 
• On completing a service, server takes vacation which treated as random variable 

having probability p (or) may stay back in the system (1 − p) to provide service with  
0 ≤ p ≤ 1. 

Server vacation time is determined by the density function v(s) and general 
(arbitrary) distribution function. Given that the elapsed vacation time is u, Let ν(u)du be 
the conditional probability of a completion of vacation during interval (u,u+du],
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We have, 

 

• The queueing system many stochastic processes are believed to be independent of one 

another. 

2.1. Governing Equations and Definitions 
We take, 

 
(i) Pn(u, t) follows Probability that the server is active delivering service at 

time ’t’, there are ’n’ (n ≥ 0) consumers in the queue excluding the one being 
serviced, with an elapsed service time of u. As a result, pn(t) specifies the 
probability that the server is active providing service at time t and that there are ’n’ 
consumers in the queue exclution of the one being under service irrespective of the 
value of u. 

 
(ii) Rn(u, t) represent Probability that at time ’t’ there are ’n’ (n ≥ 0)   (consumers 

in the queue excluding one being repeating the service and the elapsed service time 
for this consumer is u. Accordingly Rn(t) represent the probability that at time’t’ 
there    are ’n’ (n ≥ 0) customers in the queue excluding the one being repeating the 
service, irrespective of the value of u. 

 
(iii) Vn(u, t) denotes Probability that server is on vacation at time t’, with elapsed 

vacation time u, and there are ’n’ (n ≥ 0) customers waiting in the queue for service. 
As a result, irrespective of the value of u, Vn(t) reflects the probability that there are 
’n’ customers in the queue and the server is on vacation at time t. 

 
(iv) Dn(t) represent Probability that server is in startup mode at time t,        with 

’n’       (n ≥ 0) customers in the queue. 

 
(v) Q(t) follows Probability that there are no consumers in the system at time ’t’ 

and server is idle but accessible. 

2.2. Transient state behaviour 
Model is regulated by differential-difference equations listed below. 
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5. Conclusion 
 
We analyzed a batch arrival non-markovian queueing system by considering both 
server and customers related aspects like server setup time, vacation policy and on the 
customer impatience form balking. Both transient and steady state solution an 
obtained for the model accompanied with queue characteristics. 
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