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Abstract 

Many web systems, such as university portals, banking platforms, and ticket booking websites, sometimes show 

a server busy error or experience server crashes when many users try to access the system at the same time. 

During peak hours server is not able to handle all requests properly. Because of that users get slow response 

and sometimes service interruptions also happens. So users face problems and trust on system also getting 

reduced.In this work a predictive auto scaling framework is designed to reduce server busy issues and make 

website more stable when many users are using at same time. Idea is simple users should not face server 

problems even if traffic suddenly increases. Here a cloud based approach is used. Number of users and 

incoming requests are monitored continuously. When traffic increase is predicted extra virtual servers are 

prepared before and workload is distributed across different machines so load can be handled better. As a 

result system performance is improved and chances of server crash are reduced. Overall heavy traffic can be 

handled in better way and users will get better service. 
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1. Introduction  

In recent years, web based systems like university 

portals, banking apps and e-commerce sites have 

grown a lot in user traffic. During peak times like 

result announcements or flash sales, sudden increase 

in requests are not handled well and server busy 

errors or crashes happens. Because of this, user 

experience gets affected and trust on the system also 

reduces.Traditional methods like upgrading hardware 

or increasing server capacity manually are used to 

solve this problem. But these methods are costly and 

not very efficient, and also they cant handle sudden 

changes in traffic properly. With cloud computing, 

scalable infrastructure is available where resources 

can be adjusted based on demand. In this research, a 

predictive auto scaling framework is designed by 

using artificial intelligence, cloud computing and 

load balancing. The system reliability is improved, 

response time is reduced and server overload during 

high traffic conditions are tried to be prevented. 

1.1.Problem Statement 

In this study, the main issue being focused is that 

existing systems are not able to manage sudden rise 

in user traffic properly. [1-2] Because of this, many 

problems are getting created such as: 

• Server capacity is limited and gets overloaded 

easily 

• Response from the system becomes slow or 

delayed 

• Resources are not used in an efficient way 
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• Real time scaling is not available in most 

cases 

1.2.Objectives 

This research mainly aims to achieve the following 

points: 

• To build a cloud based system which can 

handle more users smoothly 

• To estimate future traffic by using AI based 

methods 

• To distribute the load in a better and balanced 

way 

• To minimize system downtime and avoid 

failures as much as possible 

 

2. Method  

In this section, a method is described for handling 

high traffic in web applications by using a cloud 

based predictive scaling system. The approach 

mainly combines three parts such as AI based traffic 

estimation, cloud resource handling and load sharing 

between servers. At the beginning, the application is 

deployed on a cloud environment where many virtual 

servers are available. Between the user and servers, a 

load balancer is placed so that incoming requests are 

shared across servers. By doing this, one single server 

is not getting too much load during peak time.[3-4] 

Further, an AI module is included to study past traffic 

data like user behaviour, peak hours and request 

count. From this data, future traffic is estimated and 

system gets ready before the actual load increases. 

Because of this, sudden overload problem can be 

avoided to some extent. Cloud scaling mechanism is 

also used where number of servers are adjusted 

automatically. When more traffic is expected or 

detected, extra servers are added. In the same way, 

when traffic becomes less, unused servers are 

removed so that cost and resources are not wasted. 

Also, a monitoring system is running continuously to 

check important parameters like CPU usage, memory 

usage, response delay and number of users. If these 

values goes beyond a limit, scaling action is triggered 

automatically. This helps in keeping system 

performance stable most of the time. 

 

 

Table 1 Experimental input parameters for Auto 

scaling Framework 

 

Parameter 
Range / 

Value 
Explanation 

CPU Usage 

(%) 
60 – 80 

At this level, system 

may start scaling 

Memory 

Usage (%) 
65 – 85 

Shows how much 

memory is being 

used currently 

Active Users 
1,000 – 

50,000 

Total users using 

system at the same 

time 

Response 

Time (ms) 

100 – 

2000 

Time taken by 

system to give 

response 

Scaling Type 
Add / 

Remove 

Servers are 

increased or 

decreased based on 

need 

Prediction 

Interval 

5 – 10 

minutes 

Time gap used for 

checking and 

predicting traffic 

Load 

Balancing 

Method 

Round 

Robin 

Requests are shared 

one by one to 

servers 

 

2.1.Tables 

Tables are used to present the system details in a 

simple and organized manner. Each table is 

numbered and provided with a short explanation. 

Table 1 includes the main parameters that help in 

deciding when scaling is needed and how the system 

performs under different traffic conditions.[5] 

2.2.Figures 

Figures are used to explain the working of the system 

in visual form. Each figure is numbered properly In 

this design, users are sending requests to the system, 

and those requests are first handled by a load 

balancer. Then requests are divided among multiple 

servers. These servers process the data and connect 

with database when needed. At the same time, AI 

module is checking previous traffic and predicting 

future load. Based on this, cloud system increases or 

decreases number of servers. Monitoring part is 
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always checking system condition and takes action 

when required. This full setup helps in reducing 

server busy problem and improves overall 

performance.

  

 

 
Figure 1 Proposed Cloud-Based Auto-Scaling 

Architecture Flow 

 

 

 
Figure 2. Workflow of Proposed Auto – Scaling System 
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The workflow of this system is basically how the 

whole process happens step by step when users use 

the application. First, users send their requests to the 

system. These requests don’t go directly to one 

server, instead they go to a load balancer. The load 

balancer will split the requests and send them to 

different servers, so that no single server gets too 

much load. After that, each server will handle the 

request and take needed data from the database. Once 

the work is done, the response is sent back to the user. 

At the same time, the system is also watching what is 

happening inside, like how much CPU is used, 

memory usage, response time and how many users 

are active. [5] There is also one prediction part which 

checks old traffic data and tries to guess future traffic. 

It is not always perfect, but it gives some idea. Based 

on this and current condition, system decides whether 

to increase servers or keep it same. If suddenly more 

users come, then new servers are added so system can 

handle it. And when users reduce, extra servers are 

removed so resources are not wasted. This cycle 

keeps running again and again. Because of this, 

system works more smoothly and chances of server 

busy problem becomes less. 

3. Results and Discussion  

3.1.Results  

The cloud based predictive auto scaling system was 

tested in different traffic conditions to check how it 

manage server busy problems. For testing, users were 

increased from nearly 1,000 to 50,000 at same time. 

From what we observed, system was working better 

than normal single server or basic scaling type 

systems. When traffic goes high, extra servers are 

getting added automatically, so requests are handled 

more smoothly. Response time was almost same even 

when load becomes high, mainly because load 

balancing and prediction both are working together. 

Some things we noticed: 

• Response time was going up slowly, not 

suddenly during peak 

• System handled more number of users 

without much problem 

• Load was divided properly between servers 

• No major crash or server busy error happened 

• But in normal systems without auto scaling, 

response time becomes very high and 

sometimes system stops working when users 

cross the limit. 

3.2.Discussion  

• From these results, we can understand that 

using AI prediction with cloud scaling and 

load balancing is more better way to handle 

high traffic. Instead of waiting for problem, 

system is trying to prepare before by 

predicting traffic. [6] 

• Load balancing helps in sharing requests 

between servers, so one server will not get 

overload. Cloud scaling increases or 

decreases servers based on need, so cost also 

can be reduced when traffic is less. 

• There are some drawbacks also. Prediction 

depends on previous data, so if traffic 

suddenly changes, it may not give correct 

result and small delay can happen. Also 

system setup is not very easy, it needs proper 

configuration and monitoring. 

• Still, this system can be useful in real cases 

like university portals, banking systems and 

e-commerce websites. It helps in reducing 

downtime, improving response and overall it 

gives better experience to users.[6]                .                                 

Conclusion  

This research mainly focused on the problem of 

server busy issues in high traffic web applications. 

These problems usually causes slow response, system 

crash and bad user experience. From the results and 

discussion, it is clear that traditional systems are not 

able to handle sudden increase in users properly. The 

proposed cloud based predictive auto scaling 

framework gives a better solution by using AI, cloud 

computing and load balancing together. The system 

can predict traffic before it happens, allocate 

resources when needed and also distribute requests 

between multiple servers. Because of this, server 

overload is reduced and system works more stable 

even during peak time. From the testing, it was seen 

that the system gives lower response time, better load 

sharing and very less failure when compared to 

normal methods. It also uses resources in better way 

by adding or removing servers based on demand. 

Finally, this system can be used in real applications 

like university portals, banking systems and e-
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commerce websites. It is scalable, reliable and also 

cost effective. In future, prediction part can be 

improved more by using better machine learning 

models. 
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