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Abstract: The present survey is based on the principle of tandem queue in queuing theorem i.e.  the word tandem is an 

arrangement of objects in which the object are lined up one behind the others .In a tandem network  there are many 

job classes where the  arrival customer must attend each job class before leaving the system. The current investigation 

aims to present a brief review of the major works done on tandem queuing system till the present scenario. The 

bibliography consists of all major research   articles which were published in reputed journals during the period of 

2010-2017. In addition to the above references an exhaustive list of books and survey papers on tandam queue in 

queuing system.It is also prepared a detailed catalog for further understanding and research in tandem queue. We 

have classified all the referenced journal’papers according to  the year of publication. The aim of the present study is 

to turn up the broad collection of important results in the theory of tandem queuing system and their applications 

which are used to solve several realistic problem. The main contribution is the bibliography of recent papers and books 

collected from different database and private sources. At last we have arranged some of the references based on the 

analysis and its solution techniques. The author hopes that this survey paper could be help to learners who are 

contemplating the research on the tandem queue. 

Keywords —Tandem queue; difference equation; Markov process; MLE; CAN Expected number of customer in the 

system. 

I. INTRODUCTION 

Queuing issue is an essential issue in our day to day life. It 

is all about waiting line to take service in any area. 

Operation research plays a major section in taking care of 

such issues. It has become an area of interest for many 

researchers.  In every day to day life, it is seen that people 

avail some service facility at some service station such as: 

 The procedure of calls in telephone exchange. 

 Customer waiting in front of checkout lines in a super 

market. 

 Vehicles waiting on a traffic signals. 

 Planes waiting for takeoff and arriving on the airport.  

 The arrival and departure of ships on a harbors. 

 Non functional machines waiting to be service by a 

repair man. 

 Customer waiting on a shp or in a super market. 

These situations are very common in real life. The common 

fact of waiting lines normally refer to customers personally 

waiting in queue before one or more service delivery 

counters for availing service [23]. It would be most 

convenient if we could be offered services and others like it 

without any nuisance. Business of all types There are 

schools, industries, hospitals, banks, theatres, petrol pumps 

and many places where people facing the waiting issue 

which technically known as Queuing Problem. Waiting line 

problems arise when the demand of facilities increasing. So 

that we can say that there is an excess of waiting line. 

Framing a queue being a social wonder it is useful to the 

general public in the event that it can be overseen so that 

both the unit that holds up and the one that serves get the 

most advantage [1].,[2],[4]. 

A group of customers waiting at some place to get service 

including those getting the service is known as queue or 

waiting line. The principle of the queuing theory is to 

quickly explore queuing issues in the field of industries 

,transportation and business which may or may not be  

concerned with time. The involvement of  man and 

machine with the production  is done in two or more 

distinct successive phases under the stochastic process by 

using Tandem queue. 

A . Queue in Tandem/Series 

The word tandem is an arrangement of objects in    which 

the objects are lined up one behind the other. In a tandem 

network there are many job classes one after the other and 

arriving customer must arrive at each job class before 

leaving the system. Jackson [18], Johnson [19] and Maggu 

[21] have laid down the foundation of queues in Tandem 

series. The multistage system have studied by Burke [5,6] 

and Reich [22,23] and these authors are the first to tackle 

the problem of queue in tandem Series taking Poisson input 
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and exponential holding time. Friedman [12] studied finite 

tandem queue with multiple parallel server in which inter-

arrival distribution was arbitrary and service times were 

constant and identical within each time. 

The vast majority of the experiments on a few queuing 

model are restricted to only obtain expressions for transient 

or non-transient solution and associated statistical inference 

problem should not be considered [25]. In present time 

statistical study of queuing system is an essential region of 

investigation in Queuing hypothesis. System are observed 

by two tools which are inter arrival times, service times. By 

According to the rule, single service point will have single 

server. At some places, service channel consists of several 

service points in series. Presently in this condition all the 

client must go through effectively all the service point 

before finishing his service , this situation is called Tandem 

queue and it can also be understood by following   

example:   

In a car service center a car passes through all the service 

points in order to get completely  checked. 

In a blood test center a person goes through various 

counters that are in order to get his blood reports, such as at 

reception, doctor for consultation, blood collection 

counter[8],[10]. 

B. Service Discipline 

The service disciplines determine the hierarchy customer 

selection. The service disciplines are as follow: 

 First Come- First Serve - FCFS 

Last Come- First Serve - LCFS 

Random Services 

           VIP Services 

First of all it is important to define the most common 

notation used in queuing theory fig (1): 

                     
                           Fig 1:Queuing model 

We introduced a register keyed by “Kendall to describe a 

queuing system”, before initializing the investigation of 

elementary queuing system: 

“Kendall denote a system by A / B / m / K / n/ D”- 

A- Distribution functions of the inter arrival times. 

B- Distribution functions of the service times. 

m- Number of servers 

K- Capacity of the system, the maximum number of 

customers in the system including the one being serviced. 

n-    Population size, number of sources of customers. 

C.          Area of application 

Since the time , the first telephonic systems made their 

intervention in human lives; queuing theory has been 

veritably providing the background  research for 

understanding the working and functioning of these system. 

The paradigm shift in application and other applied 

research work pertaining  to queuing theory started after the 

second World War [30],[35],[39]. it was during this time 

that author a relatively new branch of applied probability 

theory. There are some application area of tandem queue: 

queuing management system for hospital :Queues are one 

of the worst problem in hospitals in almost all World. 

Patients have to wait long time even to get a small 

operation in hospitals. In healthcare system has recently 

improved, but it is still not at expected level. The quantity 

oriented healthcare services meaning caring more patients 

are not good at meeting quality parameters of healthcare 

services. The quality of care can be increased by low 

waiting and better performance of doctors. [42][51][58] & 

[40] customer Waiting long time in queues is ignored by 

hospitals and these long queues create high stress over 

patients especially at public hospitals. Patient 

categorization based on appointments such as scheduled 

patients, checking patients, urgent patients, priority patients 

and new patients of day, serving different patients at 

different time of day, combining system of all hospitals in 

the same city for scheduling of surgery and other 

operations, decreasing waiting queues and workload on 

doctors can help to improve the current healthcare system. 

Queuing in heavy traffic is another application of tandem 

queue. In this field We work on upstream traffic demand 

and downstream traffic supply. And queuing management 

system for banks . queuing in military entry control point. 

Scope of the queuing in customer satisfaction in call 

center.[47][39][60] Queuing in the system of delivery 

restaurant. Queuing in industries etc. 

D. Examples 

1.Call center : The prime goal of any call center is to 

deliver quality service by means of a device in this case that 

device being a telephone . As far as modeling a call center 

is concerned thinking in term of tandem queue can provide 

us a batter facilities. Also when carefully researched upon 

the structure, planning, management and execution of a 

typical call center , it becomes immediately clear as to 

satisfaction. Almost all the major players in the telecom 

industry use call center as how modeling telephone systems 

as tandem queue best explain the customer their prime way 

of communication and interaction with their customer. To 

get a perspective a call center can be thought of as a basic 

queuing structure based  on M/M/C queue.[17][29] 

2.Priorities: In order to accommodate modeling of complex 

real life scenarios in which in addition to usual queue there 

is a need of prioritized queue then we go for an alternate 

implementation of tandem queueing system. 
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II . CLASSIFICATIONS ON KEY FEATURES 

The extensive research on tandem queue has been done in 

past due its advances in socioeconomic issue involves in 

day to day life. In table some keynote works of pioneer 

researchers , mathematician etc with different key feature 

are tabulated to enrich the present literature.   

Grassmann and Drekic 

( 2010) 

Tandem queue , difference equation, 

Markov chain. 

Chandrasekhar et al 

( 2011) 

CAN estimator ,expected service time, 

Tandem queue. 

Chandrasekhar and    

aVaidyanathan(2012) 

CAN, MLA estimator, expected 

number of  Customer in the system . 

  Savariappan     

Chandrasekhar , Mani 

and Thobias (2012) 

CAN , MLA estimator, multivariate 

central limit , expected number of 

customer. 

 Lev , Blanc , Boxma 

and Perry (2013) 

Tandem queue queue length. 

Marsudi and Shafeek 

 (2014) 

Production line , queuing theory. 

 

Mala and Varma  

(2016) 

Queuing theory , system design, traffic 

congestion. 

Agnihotri  

(2016) 

Wating line, system design , queuing 

theory. 

Guerouahane et al 

 (2017) 

Traffic flow modeling , queuing 

theory. 

Table 1: some advanced key features 

III. CONCLUSION 

The present survey paper discusses the area of application 

from the point of view of tandem queue system.  

After a basic description of underlying queuing structure 

which every queuing theoretic model entails.  A modern 

and very recent branch of the queuing system namely the 

tandem queue system has been brought to attention. The 

survey paper identifies the potential area of application 

such as call center, mobile cellular, hospital, traffic control, 

university, air force where efficient tandem queue system 

can play a pivotal role in delivering quality service in quick 

time. Along with that survey paper has throw light on some 

of the most popular and timeless classic text in the field of 

queuing theory which early stage researchers in the field of 

operation research can explore for further research. 
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