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Queueing theory is the mathematical study of 
waiting lines, or queues. A queueing model is 
constructed so that queue lengths and waiting time can 
be predicted. Queueing theory is generally considered a 
branch of operations research because the results are 
often used when making business decisions about the 
resources needed to provide a service.

Queueing theory has its origins in 
research by Agner Krarup Erlang when he created models 
to describe the Copenhagen telephone exchange.

https://en.wiktionary.org/wiki/queue
https://en.wikipedia.org/wiki/Operations_research
https://en.wikipedia.org/wiki/Agner_Krarup_Erlang


A queue, or
"queueing node" can be
thought of as nearly
a black box. Jobs or
"customers" arrive to
the queue, possibly wait
some time, take some
time being processed,
and then depart from
the queue

A black box. 
Jobs arrive to, and depart 

from, the queue.

https://en.wikipedia.org/wiki/Black_box


The queueing node is not
quite a pure black box,
however, since there is some
information we need to specify
about the inside of the queuing
node. The queue has one or
more "servers" which can each
be paired with an arriving job
until it departs, after which
that server will be free to be
paired with another arriving
job

A queueing node with 3
servers. Server a is idle, and thus
an arrival is given to it to process.
Server b is currently busy and will
take some time before it can
complete service of its job.
Server c has just completed
service of a job and thus will be
next to receive an arriving job.



Single queueing nodes are usually described 
using KENDALL’S NOTATION.

The notation, the M/M/1 queue is a simple model 
where a single server serves jobs that arrive according 
to a Poisson process (inter-arrival durations are 
exponentially distributed ) and have exponentially 
distributed service times.



Various scheduling policies can be used at queuing nodes:

1. FIRST IN FIRST OUT :

Also called first-come, first-served (FCFS), this principle states that

customers are served one at a time and that the customer that has been waiting

the longest is served first.

2. LAST IN FIRST OUT :

This principle also serves customers one at a time, but the customer

with the shortest waiting time will be served first.

3. PRIORITY :

Customers with high priority are served first. Priority queues can be

of two types, non-preemptive (where a job in service cannot be interrupted) and

preemptive (where a job in service can be interrupted by a higher-priority job).



SERVICE FACILITY

 Single server: customers line up and there is only one 

server

 Several parallel servers–Single queue: customers line 

up and there are several servers

 Several servers–Several queues: there are many 

counters and customers can decide going where to queue



CUSTOMER'S BEHAVIOR OF WAITING

Balking: 

customers deciding not to join the queue if it is too long

Jockeying: 

customers switch between queues if they think 

they will get served faster by doing so

 Reneging: 

customers leave the queue if they have waited too 

long for service




