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It is common to use circular queues in a data structure 
in operating systems. It is used to manage the 
execution of computing processes or programs. You 
use a circular queue as a buffer to store the processes 
in order of their insertion and then remove them at 
the time of resource allocation or execution. 



Why Was the Concept of Circular Queue Introduced?

Implementation of a linear queue brings the drawback of memory 
wastage. However, memory is a crucial resource that you should 
always protect by analyzing all the implications while 
designing algorithms or solutions. In the case of a linear queue, when 
the rear pointer reaches the MaxSize of a queue, there might be a 
possibility that after a certain number of dequeue() operations, it will 
create an empty space at the start of a queue. 



Additionally, this newly created empty space can never be re-utilized as the 
rear pointer reaches the end of a queue. Hence, experts introduced the concept 
of the circular queue to overcome this limitation.

As shown in the figure above, the rear pointer arrives at the beginning of a 
queue with the help of a circular link to re-utilize the empty space to insert a 
new element. This simple addition of a circular link resolves the problem of 
memory wastage in the case of queue implementation. Thus, this particular 
type of queue is considered the best version of a queue data structure. 



What is Circular Queue in a Data Structure?

A circular queue is an extended version of a linear queue as it follows the First In 
First Out principle with the exception that it connects the last node of a queue to its 
first by forming a circular link. Hence, it is also called a Ring Buffer.

As shown in the illustration above, the circular queue resolves the memory 
wastage problem with the help of a circular link.



How Does the Circular Queue Work?
The Circular Queue is similar to a Linear Queue in the sense that it follows the FIFO 
(First In First Out) principle but differs in the fact that the last position is connected to 
the first position, replicating a circle.

Operations

• Front - Used to get the starting element of the Circular Queue.

• Rear - Used to get the end element of the Circular Queue.

• enQueue(value) - Used to insert a new value in the Circular Queue. This operation 
takes place from the end of the Queue.

• deQueue() - Used to delete a value from the Circular Queue. This operation takes 
place from the front of the Queue. 



Applications of a Circular Queue

• Buffer in Computer Systems: Computer systems supply a holding 
area for maintaining communication between two processes, two 
programs, or even two systems. This memory area is also known 
as a ring buffer.

• CPU Scheduling: In the Round-Robin Scheduling Algorithm, a 
circular queue is utilized to maintain processes that are in a ready 
state.

• Traffic System: Circular queue is also utilized in traffic systems 
that are controlled by computers. Each traffic light turns ON in a 
circular incrementation pattern in a constant interval of time.



Steps for Implementing Queue Operations:

Enqueue() and Dequeue() are the primary operations of 
the queue, which allow you to manipulate the data flow. 
These functions do not depend on the number of 
elements inside the queue or its size; that is why these 
operations take constant execution time, i.e., O(1) 
[time-complexity]. Here, you will deal with steps to 
implement queue operations:



1. Enqueue(x) Operation

You should follow the following steps to insert (enqueue) a data element 
into a circular queue -

•Step 1: Check if the queue is full (Rear + 1 % Max size = Front)

•Step 2: If the queue is full, there will be an Overflow error

•Step 3: Check if the queue is empty, and set both Front and Rear to 0

•Step 4: If Rear = Maxsize - 1 & Front != 0 (rear pointer is at the end of 
the queue and front is not at 0th index), then set Rear = 0

•Step 5: Otherwise, set Rear = (Rear + 1) % Maxsize

•Step 6: Insert the element into the queue (Queue[Rear] = x)

•Step 7: Exit



Now, you will explore the Enqueue() operation by analyzing different cases 
of insertion in the circular queue:



2. Dequeue() Operation:
Obtaining data from the queue comprises two subtasks: access the data 
where the front is pointing and remove the data after access. You should 
take the following steps to remove data from a circular queue - 

•Step 1: Check if the queue is empty (Front = -1 & Rear = -1)

•Step 2: If the queue is empty, Underflow error

•Step 3: Set Element = Queue[Front]

•Step 4: If there is only one element in a queue, set both Front and 
Rear to -1 (IF Front = Rear, set Front = Rear = -1)

•Step 5: And if Front = Maxsize -1 set Front = 0

•Step 6: Otherwise, set Front = Front + 1

•Step 7: Exit



Let’s understand Dequeue() operation through a diagrammatic representation:
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Virtual Lab - Report 

Objective: 

 
1. To provide remote-access to Labs in various disciplines of Science and 
Engineering. These Virtual Labs would cater to students at the undergraduate level, 
post graduate level as well as to research scholars. 

2. To enthuse students to conduct experiments by arousing their curiosity. This 
would help them in learning basic and advanced concepts through remote 
experimentation. 

3. To provide a complete Learning Management System around the Virtual Labs 
where the students can avail the various tools for learning, including additional web-
resources, video-lectures, animated demonstrations and self evaluation. 

4. To share costly equipment and resources,  which  are  otherwise  available  to 
limited number of users due to constraints on time and geographical distances 

Virtual High Voltage Laboratory: 

Digital computers are universal machines that can simulate any machine or any 
process that can be precisely described. Engineers use advanced computer systems to 
build and study working simulations. Laboratory experiences are essential to learning 
in all areas of engineering. Most of the benefits of a traditional laboratory can be 
captured in a virtual laboratory. Moreover, the virtual laboratory has some educational 
advantages not available in the traditional laboratory. Virtual High Voltage Laboratory 
(VHVL) is an implementation of this concept in the field of high voltage engineering. 
VHVL deals with standard voltage & current generation (DC and AC both), insulation 
tests of various power apparatus viz. impulse voltage testing (power cables, power and 
instrument transformers), impulse current testing (surge arresters, power 
transformers) and rectangular impulse current testing (surge arresters). 

Course of the Virtual Lab: EE8701 –  High Voltage Engineering  

Class: IV EEE 
 

Batch: 2019-23 

Date: 17.09.2022 

Venue: Power System Simulation Lab 
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SNo Name of the Student Mark / 100 

1 Bharanitharan.S 100 

2 Krishna .M.E 100 

3 Pandidevi.P 100 

4 Purusothaman.R 90 

5 Ragul.V 100 

6 Regina.R 100 

7 Yugeshwaran.B 90 

8 Sarath Kumar.A 100 

9. Vetrivel.K 90 
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