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Abstract: In this short review article, we quickly examine various retrial queueing systems with 

various working vacation model types. In computer communication systems, 

manufacturing/production systems, and inventory systems, in particular network service, web 

service, file transfer service, mail service, etc., the idea of working vacations has a wide variety 

of applications. Retrial queues are very helpful for studying stochastic computer and 

communications networks, among other systems. The goal of this study is to give various retrial 

queueing systems with variable service.  
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1. Introduction   

Congestion is explained via mathematical models that make queueing systems simpler. Every 

time "customers" want "service" from a facility, there is typically a queueing mechanism in 

place; frequently, both the customer arrival and the periods for giving service are meant to be 

random. If all of the'servers' are already full when new clients arrive, they will frequently line up 

for the next server that becomes available. A basic queueing system is made up of three 

components: the arrival pattern, the service mechanism, and queue discipline. 

When congestion sets in, queues (and queueing networks) have developed into highly 

helpful instruments for assessing (at least roughly) the performance of intricately interconnected 

stochastic systems. Applications are readily apparent at check-out lanes at various counters, 

hospitals, and airline terminals. In the past, they have also been used in fields such as chemistry 

(polymerization, clustering), electrical engineering (flow models), and biology (migration, 

population models). Queueing systems and networks are most often employed in the 

manufacturing, computer networking, and telecommunications and broadcasting sectors. 

However, there are a lot of applications in the field of social sciences as well. Many systems in 

real life depend on queueing systems with breaks. There are several potential causes for the 

vacations. According to the traditional vacation policy, clients are not served while away.  
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Working vacation (WV) is a sort of vacation policy in which the server continues to 

provide service while on vacation but at a reduced rate. Numerous real-world systems, such as 

email, file transfers, networks, and online services, can benefit from this queueing strategy. It 

was initially employed in an M/M/1 queueing system by Servi and Finn [33].  They looked at an 

M/M/1 queue with working holidays and found the transform equations for the steady-state 

distribution of the system's client count and sojourn duration. They then examined the 

performance of the gateway router in fibre communication networks using their results. Using 

working vacation models prevents the server from returning to its typical busy period until the 

vacation has ended. Additionally, if there are customers at a service completion instant during the 

WV time, the server can terminate the vacation and resume its typical busy state. The vacation 

interruption policy is what it is called.  

Arriving customers who discover that there are no more servers or waiting areas available 

may retry for service after waiting in retrial queues or queues with repeated orders. Retrial 

queues have frequently been used to model a variety of issues in phone switching networks, 

computer networks, and computer systems. Many academics are interested in retry queueing 

systems because they are widely used in real-world settings such cellular networks, contact 

centres, computers, inventory systems, and production management. These systems also allow 

for vacations and client feedback. In this review study, we explore three significant retrial 

queueing models and outline their key analytical findings as well as the methodologies they 

employ. We generally focus on single-server queueing models. Readers who are interested in 

learning more about multi-server queueing methods are directed to the source works. For 

example, see ([8], [13], [18], [34], [36], [38],[42]). 

 

This review study provides a quick overview of the previous ten years' worth of working 

vacation model types and retrial queueing systems. The readers will find it helpful when it comes 

to managing vacation lines. The remainder of the essay is structured as follows: The most current 

models with M/M/1 and M/G/1 retrial queueing models with working vacations were covered in 

Section 2 of this article. The most recent changes to various working vacation models are 

presented in Section 4. Finally, section 5 presents the work's conclusion. 

2. M/M/1 and M/G/1 Retrial Queueing Models with Working Vacations  

The effectiveness of various approaches has been assessed using vacation queues and retrial 

queues. Numerous scholars have recently addressed the idea of retry queues with working 

vacation. When a customer is turned down during a trial, their name is placed to the orbit, which 

is a collection of unfinished projects such as star local area networks, collision avoidance, packet 

switching networks, telephone networks, and web access. 

In Tien Van Do [10], the performance study of a Media Access Control function in 

wireless networks served as the impetus for the introduction of the new M/M/1 retrial queue with 

working vacations. In this study, the author provided a requirement for the model's stability, 

which has a significant influence on determining the retry rate for systems of this type. Also 
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shown that the conditional stochastic decomposition holds for the retrial M/M/1 queue with 

working vacations by deriving the closed form equilibrium solution for this model. 

In [4], the authors demonstrated how queueing theory might aid in the performance 

assessment of various contemporary systems using the example of the M/G/1 queue with 

working vacations and obtained the system's circling customer count and server state's joint 

probability distribution. This distribution demonstrates how mean performance measurements 

may be produced using Laplace and z-transforms. M/M/1 retrial queue with collisions and 

working vacation interruption under N-policy was discussed in [35]. 

“In [24] the authors analyzed an M/M/1 retrial queue with multiple working vacations 

under the classical retrial policy, and vacation interruption policy is considered. [15] examined 

an M/G/1 retrial queue with generic retrial times and included a policy for vacation interruptions 

and working vacations. The stationary probability distribution and other performance metrics 

were produced by the authors using the additional variable approach. The authors of [26] gave 

the M/G/1 Retrial Queue with Single Working Vacation some thought. The authors calculated the 

mean orbit size during the WV period and regular service period as well as the mean waiting 

time of the customer in the orbit during the WV period and regular service period using the 

supplementary variable technique. They also obtained the probability generating function for the 

number of customers in the system.” 

“In [20] an M/M/1 retrial queue with working vacation, orbit search and balking are 

considered. Using the matrix-analytic method, the authors obtained the necessary and sufficient 

condition for system to be stable and also derived the stationary probability distribution and 

some performance measures. In [25], the authors studied an M/M/1 retrial queue with Bernoulli 

schedule-controlled vacation and vacation interruption. The M/M/1 retrial queue with working 

vacations and negative customers is introduced. The arrival processes of positive customers and 

negative customers is Poisson. Upon the arrival of a positive customer, if the server is busy the 

customer would enter an orbit of infinite size and the orbital customers send their requests for 

service with a constant retrial rate introduced in [12].  In [16] the authors treat an M/G/1 queue 

with retrial customers due to server vacation, which can be used to model a hospital service 

system.   In [11] the authors the M/M/1 retrial queue with working vacations and a constant 

retrial rate. In the queue, customers decide about the entry based on the information upon their 

arrival instants. Scenarios regarding the availability of information (i.e., the server is occupied or 

not, and the server is on the vacation or not) for customers are compared.”  

Recently, [17] presented Analysis of an M/G/1 Retrial Queue with Delayed Repair and 

Feedback under Working Vacation Policy with Impatient Customers. A research on the M/G/1 

feedback retrial queue that is prone to server downtime and maintenance is taken into account in 

[31]. In [30], the authors used a modified Bernoulli vacation to search for arrivals of an M/G/1 

retrial queueing system with delayed repair and possible re-service. [28] examined the effects of 

catastrophe on an M/G/1 retrial queueing system with working vacations and working 

breakdowns. In [5], the author took into account a queueing system of the M/M/1 type with 

repeated claims in the scenario where the system loading, or the number of claims in the queue 
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awaiting service, determines the service rate. Additionally, the formulae and existence 

requirements for the ergodic distribution of the system's claim count with finite and unbounded 

queues of repeated claims were constructed.  

An M/G/1 retrial queueing system with modified multiple vacations was investigated in 

[41], where a fresh external arrival may kick the customer who is now being serviced out of the 

system and start serving others right away or enter the retrial orbit. A repairable M/M/1 retrial 

queueing paradigm with setup times was studied in [37]. To lower operational expenses, the 

server will be shut down after the system has been completely emptied. Additionally, the system 

won't turn on until a fresh consumer shows up.  A finite-source M/G/1 retrial queue with 

outbound calls was examined in [14]. In [2], the authors examined the priority services for the 

M[X1], M[X2]/G1, and G2/1 retrial queues, differentiating between breakdown, repair, 

synchronised reneging, and optional vacation. 

3. Other Working Vacation Models 

In this section we can study the other types of retrial queues with working vacation 

models.  

The Waiting Time Reduction in an M/M/1/N Encouraged Arrival Queue with Feedback, 

Baulking, and Maintaining of Reneged Customers was researched in [19]. “An M/G/1 retrial G-

queue with two service phases, rapid feedback, and working vacations was examined by the 

authors in [40]. A study on an M/(G1, G2)/1 feedback trial queue with two phases of service and 

a variant vacation policy under the condition of delaying repair for impatient customers can be 

found in [32]. An investigation of a M[X]/G/1 unreliable retrial G-queue with orbital search and 

feedback under Bernoulli vacation schedule was looked at by the authors in [29]. The authors of 

[23] took into account an M/G/1 retrial G-queue with general retrial times in which the server is 

prone to malfunctions and repairs.” [27] explored an M/G/1 retrial G-queue with preemptive 

resumption priority and collisions due to server outages and postponed maintenance. 

 

A discrete-time MAP/PH/1 queue with finite system capacity and two-stage vacations 

was investigated in [43]. With priority services, working breakdown, start up/close down time, 

Bernoulli vacation, reneging, and baulking, [3] explored the transient analysis of the 

M[X1],M[X2]/G1,G2/1 retrial queueing system. The authors of [22] examined the Geo/Geo/1 

retrial queue with working vacations and interruptions. Model of the Geo/Geo/1 retrial queue 

with working vacations and non-persistent clients was examined by [21]. A discrete-time 

GeoX/Geo/1 retrial queue system was investigated by [39] and its working vacation policy. 

The system using Markov Arrival Process (MAP) is a new discovery in the study of 

working vacation models.[44] analyses the Markovian Flow of Breakdowns Repairable Server in 

the MAP/M/1 Retrial Queueing Model. A retrial queuing model with MAP arrivals and two 

customer categories was examined in [6]. Customer impatience, catastrophic failures with 

repairs, and a retry queueing paradigm were all explored in [7]. The MAP 1 and MAP 2 /M/c/b, 
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retrial queue with infinite retrial group, geometric loss, guard channels, and finite priority queue 

for hand-off class were taken into consideration by the authors in [9]. The author of [1] examined 

the MAP/PH/1 retrial queue with a constant retrial rate, working vacations, abandonment, flush 

out, customer search, breakdown, and repair.  

4. Conclusion: 

Over the past thirty years, the domain of vacation models has seen a number of 

comprehensive developments. In this study, we provided a brief overview of the research on 

working vacation queueing models' various arrival procedures and service operations. A 

summary of the concept mentioned in numerous works has been produced. Researchers, 

engineers, managers, operations analysts, statisticians, and engineers can all benefit from 

adopting these models. The appropriate sources have been mentioned, and a wide spectrum of 

literature has been covered. 
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