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Abstract— In this article will show comparative analysis of 

common load balancing algorithms. The primary purpose of load 

balancing analysis is to ensure that the distribution of network 

traffic or computing workload across multiple servers or resources 

is efficient, fair, and resilient. Load balancing is crucial in 
maintaining high availability, performance, and reliability in 

systems such as web applications, cloud services, and data centers. 

Here’s a detailed look at the key purposes of analyzing load 

balancing strategies. Analyzing load balancing algorithms 

involves evaluating their performance based on various metrics 
and considerations. There are several established load balancing 

algorithms, each with unique characteristics and suitable use 

cases. In this article analaysed some of the most commonly used 

ones.  

Key words: Load Balancing, Delay, Data Plane, P4, Round 
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1. INTRODUCTION 

Currently, the use of distributed systems  for computing is 

becoming an increasingly common model for building a 

computing system[1] . Such systems are allowed to distribute 

the load between computing processors working with a large 

amount of information. However, when such systems 

operate, the problem of load distribution between computing 

units arises. To solve this problem, a load balancing task is 

posed. With a certain time static load on computing units, 

there are many balancing algorithms. However, the time is 

often uncertain, so most balancing methods are not effective 

enough. Thus, it is necessary to conduct an analysis of 

dynamic balancing methods to find the most effective[2]. 

2. RELATED WORKS 

Vishwas Kumar, Sandeep Jangir, Deven GPatanvariya 

presented a new strategy for a load balancing algorithm on a 

software defined network(SDN). Such problems of the 

popular load balancers have been solved by using SDN load 

balancer.The authors executed a load balancer using a round-

robin approach and match edit with the existing basic random 

methodology. For a particular load balancing algo rithm, the 

round-robin strategy goes well as compared to the  random 

approach.The constructive fact about the round-robin 

approach is that it allocates the load consistently while 

random is not. The authors also implemented the Dijkstra 

algorithm and the round-robin algorithm on fat-tree topology 

for traffic load balancing[8]. 

In this case, the Dijkstra algorithm gives better through 

put as compared to the round-robin algorithm. 

Irengbam Tilokchan Singh, Thounaojam Rupachandra 

Singh, Tejmani Sinamwe paper’s primary focus is to 

benchmark the Round Robin algorithm in Server Load 

Balancing (SLB) using Software Defined Networking (SDN). 

Experimental results show that the Round Robin algorithm 

gives 100% availability of the servers. Load balancing is done 

among the live servers from the server pool. In their 

experiment, the Round Robin load-balancing algorithm is 

implemented using a POX controller and an OpenFlow 

switch. Also they will introduce a new load balancing 

technique to maintain a consistent response time in the 

future[12]. 

Yue Zhou, Chunyou Liu showed that traditional traffic load 

balancing algorithms possess their own advantages and 

drawbacks, unable to provide an optimal solution for various 

complex network traffic scenarios. In their context of SDN 

technology, traffic load balancing algorithms can be 

innovatively designed. The W-RRLC load balancing 

algorithm proposed in this paper, using the server's 

comprehensive weight as a key factor, combines the Least 

Connections algorithm and Round Robin algorithm. Through 

simulation experiments, it has been verified that this 

algorithm exhibits advantages over Round Robin and Least 

Connections algorithms, especially in high-load scenarios, 

where the load balancing distribution is more even, 

effectively harnessing the performance of each server[9]. 

Ajay Katangur, Somasheker Akkaladevi, Sadiskumar 

Vivekanandhan presented that their work provides a new 

scheduling algorithm, the PWRR algorithm, to efficiently  

handle the incoming tasks of different priorities. In general, it 

performs better than the RR and WRR algorithms in terms of 

QoS parameters: execution cost, total waiting time, total 

turnaround time, average time taken to complete a single task, 

and total time taken to complete all tasks. It also performs  

equivalent to the DWRR algorithm, which is widely used by 

cloud providers for task scheduling, in terms of the above QoS 

parameters. In terms of handling the tasks with priority, the 

PWRR algorithm shows significant improvement when 

compared to all the three (RR, WRR, andDWRR) algorithms. 

From the results, it can be concluded that the PWRR 

algorithm performs equivalent to the DWRR algorithm in all 

the QoS factors, but it shows significant improvement over 

the DWRR algorithms when handling high priority tasks. 

Hence, the PWRR algorithm is more suitable than the DWRR 

algorithm for task scheduling, which has the ability to handle 

tasks with and with out priority[6]. 
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3. METHODS 

Load Balancing is the practice of distributing network 

traffic or computational workloads between two or more 

computers. Most modern applications have to process millions 

of request from it’s users simultaneously. A load balancer acts 

as a traffic controller which sits in front of your servers as a 

facilitator ensuring that all servers are used equally. A load 

balancer might be a physical device, a software process or a 

virtualized instance running on a specialized hardware. When 

a request arrives the load balancer from a user, the load 

balancer sends the request to a given server. The load balancer 

repeats that process for all incoming request  (Figure 1). 

Consider a restaurant scenario where a restaurant has fewer 

customers that the number of waiters. I customers are allowed 

to select the waiters they want then some waiters would be idle 

while others would be overloaded with jobs. Let’s say we 

employ a manager ( load balancer) who is responsible for 

assigning customers to waiters. The manager now ensures no 

waiter would be idle and also make sure no waiter would be 

overloaded[3, 4, 7, 10]. 

Figure 1. What is load balancing 

Load balancers also detect the health of backend resources 

and do not send traffic to servers that are not able to fulfill 

request[5,8].Load balancers helps to improve the overall 

performance and reliability of cloud-based applications by 

ensuring that resources are used efficiently and that there is no 

single point of failure. Here’s a table summarizing the key 

metrics for analysis of various load balancing algorithms, 

based on Efficiency, Scalability, Response Time, Fairness, 

Overhead, and Robustness[1, 6, 9, 11]. 

If there is an increase in network traffic, a load balancer can 

bring up additional servers online to keep up with the demand 

during the spike. Also, if there is a fall in network traffic, the 

load balancer can reduce the amount of servers online. 

4.1. THE OBTAINED RESEARCH RESULTS 

Round Robin is a simple method that ensures each server 

gets requests in order. However, it doesn’t consider how busy 

each server is, which can lead to inefficiencies. 

Least Connections balances based on how many 

connections each server currently has, which is useful for 

longer sessions. The downside is it requires monitoring, 

adding some complexity. 

Least Response Time directs requests to the fastest server, 

improving user experience. It requires constant performance 

checks, which can be resource-intensive. 

Weighted Round Robin allows different load distribution 

based on server capabilities, providing better performance. 

However, it’s more complex to set up and maintain. 

IP Hash consistently routes requests from the same IP to 

the same server, improving user experience for stateful 

sessions. But, it may lead to uneven distribution if many 

clients have similar IPs. 

Dynamic Load Balancing adapts to changes in workload  

and server status in real-time, but it can be complex and 

involve significant monitoring overhead. 

Content-Based Routing optimizes performance by 

routing requests based on the type of content, like static or 

dynamic. This adds complexity and requires deeper request 

inspection[12, 13, 14, 15]. 

4.2. RESULTS 

Random Selection is easy to set up with minimal 

configuration but can be inefficient, potentially overloading 

servers (Table 1). 

Table 1. Comparative Analysis of Common Load Balancing 

Algorithms 
Algorithm Efficiency Scalability ResponsT Fairness O verhead 

Round 
Robin  

Medium 
High Medium High Low 

Least 
Connection 

High 
High Medium High Medium 

Least 
Response 

Time  

High Medium Low Medium High 

Weighted 
Round 
Robin  

High High Medium Medium Medium 

IP Hash  Medium Medium Medium Low Low 

Dynamic 
Load 

Balanc 
High High Low    High High 

 

4.3. DISCUSSION 

 The discussion about the analysis of load balancing 

algorithms in information systems focuses on evaluating and 

improving methods used to distribute workloads across 

multiple computing resources, such as servers, databases, or 

network nodes, to achieve optimal performance, reliability ,  

and scalability. Here's a updown of key aspects that such 

discussions often cover 

 The analysis aims to identify the most effective algorithm 

for specific scenarios while considering the trade-offs in 

performance, complexity, and resource requirements. 

5. CONCLUSION 

The choice of load balancing algorithm should align with 

specific application needs, infrastructure, and performance 

requirements. A comprehensive evaluation of these metrics  

can guide the selection process, ensuring optimal resource 

utilization and user experience. In many cases, hybrid 

approaches that combine elements from multiple algorithms  

can yield the best results. The best algorithm is the one that 

aligns with your traffic patterns , server configurations , and 

performance requirements . For example, Round Robin may 

work well for small, static websites with identical servers, 

while Least Connections or Dynamic Load Balancing would 
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be a better choice for complex, high-traffic websites with 

varying server capacities and needs. 

It’s often beneficial to combine algorithms based on 

specific use cases or implement additional features like health 

checks  and session persistence to optimize performance, 

availability, and scalability. 

Each load balancing algorithm has its advantages  and 

trade-offs, making them suited for different types of 

applications and server infrastructures. The choice of 

algorithm should depend on factors such as the nature of the 

application (e.g., whether session persistence is important), 

server capabilities, and the desired balance between 

complexity and performance. For simple environments, 

Round Robin or Random Selection may suffice, but for more 

complex, high-traffic systems, algorithms like Least 

Connections, Weighted Round Robin, or Dynamic Load 

Balancing might offer better performance and scalability. 
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