International Journal of Scientific Research in Computer Science, Engineering
and Information Technology

=
13SQ sidl
CSEIT  |soN: 2456-3307 pre—

o

Available Online at : www.ijsrcseit.com
Volume 10, Issue 7, May-June-2024 | Published Online : 20th June 2024

Enhancing Accessibility and Security in Government Websites:

Solutions to Overcome Server Busy Issues

Harshith C. M
Dept of CSE, New Horizon College of Engineering, Bangalore-75, India

ABSTRACT
Government websites are vital for presenting crucial public services, but they regularly face server overload issues,
leading to widespread accessibility issues for customers. This paper investigates the root reasons of server busy
problems, together with confined server potential, sudden visitors’ surges, and inefficient resource allocation.
The impact of these troubles on public provider delivery is profound, ensuing in delays, user frustration, and
faded agree with in authorities’ offerings. To address those challenges, we propose numerous robust answers to
beautify website performance and protection. These include implementing scalable cloud infrastructure to
dynamically control visitors’ masses, making use of green load balancing strategies to distribute site visitors evenly
across servers, deploying Content Delivery Networks (CDNs) to enhance content material shipping pace,
adopting caching strategies to lessen server load, and improving cybersecurity measures to defend in opposition
to potential threats. These answers’ purpose to ensure dependable get right of entry to authority’s web sites, in
the end improving the general user enjoy and public service transport.

I. INTRODUCTION situations can lead to server overload, making the
websites gradual or completely inaccessible to users.
Government websites are vital platforms for handing Server busy issues on authorities’ websites pose

over public offerings, disseminating important widespread issues. When servers are overloaded,

statistics, and facilitating citizen engagement. These customers revel in not on time get right of entry to

web sites play a essential role in making sure that
residents have easy and timely access to offerings
inclusive of healthcare, tax submitting, social offerings,
and emergency alerts. The reliability and accessibility
of those web sites are vital, especially during
emergencies or periods of excessive call for, consisting
of natural disasters, public fitness crises, or tax season.
Despite their importance, authorities web sites
frequently come upon challenges in coping with
visitors’ volumes. These

excessive demanding

essential offerings, that may have extreme effects,
mainly in emergency conditions. This now not
handiest leads to consumer frustration and a loss of
consider in government performance however also
the

vulnerabilities. Overloaded servers are extra liable to

exposes web sites to capability security
cyber-attacks, such as Distributed Denial of Service
(DDoS) assaults, that can in addition compromise the
availability and integrity of presidency offerings. To
mitigate those issues, it's far important to undertake a

complete approach that ensures high availability,
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scalability, and protection of presidency websites.
Identify the Primary Causes of Server Busy Issues:
Investigate the technical and infrastructural factors
that make contributions to server overload on
authorities’ websites. Examine styles of visitors surges
and their correlation with unique activities or time
periods. Understand the restrictions of current server
infrastructure and useful resource control practices.
Propose Scalable and Secure Solutions to Enhance
Website Performance: Develop strategies for enforcing
scalable cloud infrastructure which can dynamically
alter to visitors needs. Recommend efficient load
balancing techniques to distribute user site visitors
evenly across a couple of servers. Suggest using
Content Delivery Networks (CDNs) to speed up
content delivery and reduce server load. Advocate for
caching techniques to save regularly accessed facts
towards the stop- users, minimizing server requests.

Emphasize the importance of stronger cybersecurity

measures to defend against capability threats
throughout high traffic periods. Evaluate the
Effectiveness of These Solutions: Conduct case

research of government websites which have
successfully carried out those solutions. Perform
simulations to test the proposed strategies under
various traffic situations. Assess the upgrades in
internet site performance, person accessibility, and
safety put up-implementation. Gather person feedback
and performance metrics to constantly refine and

optimize the solutions.

I1. REALATED WORKS

Government web sites enjoy unexpected spikes in
traffic during crucial events such as elections, herbal
screw ups, or public health emergencies. These spikes
can overwhelm server potential, leading to sluggish
reaction instances or whole outages.

Inefficient Resource Management: Poorly optimized
server sources can create bottlenecks, where sure
server additives turn out to be overwhelmed, even

though ordinary potential is good enough. This can
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result from wrong allocation of CPU, memory, or
network bandwidth.

Legacy Systems: Many government websites run on
outdated infrastructure that is not designed to handle
These

structures frequently lack the scalability and versatility

modern internet visitor's needs. legacy
required to manipulate high site visitors’ volumes
correctly.

Impact on Public Services: Delayed Service Delivery:
When government web sites are inaccessible or
sluggish, residents face delays in accessing crucial
services inclusive of making use of for permits, having
access to health information, or reporting emergencies.
Reduced User Satisfaction: Repeated get admission to
failures and slow response instances can lead to user
frustration and erode consider in authorities’ offerings.
This can bring about reduced engagement and reliance
on opportunity, probable less reliable, resources of
records. Security Risks: High visitors’ volumes and
overloaded servers can create vulnerabilities that cyber
attackers can take advantage of For instance,
Distributed Denial of Service (DDoS) attacks can
exacerbate existing server busy troubles, in addition
compromising the availability of services.
Existing Solutions and Limitations: On-Premises
Servers: Traditional on-premises servers provide
confined scalability and can be pricey to keep. They
frequently lack the ability to deal with unexpected
visitors spikes and require massive funding in
hardware and infrastructure.

Basic Load Balancing: While simple load balancing can
distribute site visitors throughout multiple servers, it
can now not be enough for managing extreme traffic
spikes. Advanced load balancing techniques and
techniques are needed to make sure most effective
performance.

Traditional Security Measures: Conventional safety
features, along with firewalls and fundamental
encryption, might not address the complicated threats
confronted via contemporary web packages. Advanced
cybersecurity answers are important to shield towards

sophisticated attacks.
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III. PROPOSED SYSTEM

Scalable

Models: Infrastructure as a Service (IaaS): IaaS affords

Cloud Infrastructure: Cloud Computing
virtualized computing assets over the internet. It
allows for bendy useful resource allocation primarily
based on demand, allowing authorities web sites to
scale up in the course of high visitors intervals and scale
back when call for decreases. Examples include
Amazon Web Services (AWS) EC2 and Microsoft
Azure. Platform as a Service (PaaS): PaaS gives a
platform allowing customers to broaden, run, and
the

underlying infrastructure. This simplifies deployment

manipulate applications without managing
and scaling of internet packages, making it simpler for
government agencies to preserve and replace their
websites.

Benefits: Elastic Scalability: Cloud infrastructure can
mechanically regulate assets based on site visitors
demands, ensuring that web sites continue to be on
hand even during peak periods.

Cost Efficiency: The pay-as-you-cross version reduces
operational fees by simplest charging for the assets used,
keeping off the want for vast upfront funding in
hardware.

Efficient Load Balancing: Techniques: Round Robin:
Distributes incoming requests evenly across a
collection of servers, making sure no unmarried server
will become overloaded. Least Connections: Directs
visitors to the server with the fewest energetic
connections, balancing the burden more efficiently
based on current server usage. IP Hash: Assigns
requests to servers based on the patron's IP deal with,
ensuring constant consumer sessions and decreasing

the chance of session information loss.

IV. IMPLEMENTATION

Hybrid Load Balancing: Combines a couple of load
balancing techniques to address distinct forms of
visitors and server hundreds, optimizing common

overall performance. Health Monitoring: Regularly
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tests the health of servers and redirects visitors far from
any which are underperforming or offline, making sure
non-stop availability. Content Delivery Networks
(CDNs):  Functionality: Geographical Distribution:
CDNs cache content on servers located in the direction
of stop- customers, decreasing the space statistics have
to journey and improving load times. Reduced Latency:
By serving content material from the closest CDN
server, person enjoy is better with faster load instances
and decreased pressure at the beginning servers.
Improved Load Times: Faster content shipping results
in a better user enjoy and better pleasure. Load
Reduction on Origin Servers: By offloading visitors to
CDN servers, the primary servers face less stress,
enhancing usual website overall performance and

stability.

Investigate
Root Causes

Identify
Primary causes
of Server Busy
Issues

Yes

X

Implement
Scalable and
Secure
Solutions

Fig. 1 Load Balancing Flow Diagram

Caching Strategies: Types: Server-Side Caching: Stores
regularly accessed records on the server to lessen
database queries and improve reaction times. Client-
Side Caching: Uses the browser cache to save static
content material, decreasing the need to reload
Cache

Invalidation Policies: Ensures users get hold of the

unchanged resources with each visit.

most recent content material by way of placing policies

Volume 10, Issue 7, May-June-2024 | http://ijsrcseit.com

©



Int. J. Sci. Res. Comput. Sci. Eng. Inf. Technol.,, May-June-2024, 10 (7)

for while cached content material must be up to date
or eliminated. Dynamic Content Caching: Utilizes
advanced techniques to cache dynamic data, balancing
the want for up- to-date information with performance

upgrades.
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Fig. 2 CDN Architecture

Enhanced Cybersecurity Measures: Security Protocols:

Request

SSL/TLS Encryption: Encrypts information throughout

transmission, defensive sensitive facts from

interception and tampering. DDoS Protection:
Mitigates the effect of Distributed Denial of Service
assaults by way of detecting and filtering malicious
visitors earlier than it reaches the server. Firewall
Integration: Blocks unauthorized get admission to and
malicious visitors at the network perimeter, offering a
further layer of security. Advanced Techniques:
Behavioral Analytics: Uses device mastering to become
aware of and mitigate anomalous activities, improving
danger detection and response. Zero Trust
Architecture: Assumes no implicit believe, requiring
verification for each request regardless of its starting
place, consequently decreasing the threat of insider
threats and unauthorized get entry to.

ALGORITHM

1. Set server_index to 0

2. If a request is received, proceed to step 3

3. Set target url to the URL of the backend server at
server_index

4. Increment server_index (modulo the number of
servers) to balance the load

5. Check if the response for target_url is in the cache
6. If cached, return the cached response and jump to
step 10

7. If not cached, fetch the response from target_url
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8. Store the fetched response in the cache
9. Return the fetched response to the client
10. Exit

Fig. 3 Algorithm

This algorithm outlines the sequence of operations for
handling incoming requests, balancing the load across
backend servers, and utilizing caching to improve

efficiency.

V. RESULT
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Fig. 4 Enhancing Accessibility in Government
Websites

VI. CASE STUDIES

Case Study 1: U.S. Government Website: Problem:
Frequent server overload at some point of election
durations added about huge get entry to troubles for
clients. Solution Implemented: The net website turns
out to be migrated to a cloud infrastructure with car-
scaling competencies. Hybrid load balancing and CDN
services had been also applied to distribute traffic and
decrease server load. Results: Website uptime
progressed notably, with faster content cloth delivery
and higher character pleasure. Operational fees have
been also reduced due to the efficient use of cloud
resources.

Case Study 2: European Government Portal: Problem:
Security breaches and overall performance troubles at
some point of excessive traffic activities. Solution
Implemented: Advanced cybersecurity measures,

including DDoS protection and zero believe structure,
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had been deployed. Server-facet and purchaser-facet
caching strategies had been moreover applied to
improve performance. Results: Security incidents
decreased notably, and access to authorities offerings
became quicker and more dependable. The internet
site maintained high performance even at some point
of top site visitors durations. Evaluation: Performance
Metrics: Uptime: Measure the proportion of time the
internet site is operational and available to users.
Response Time: Track the common time taken to load
internet pages and reply to user requests. User
Gather

accessibility,

Satisfaction: remarks from customers

concerning universal overall
performance, and regular experience. Security Metrics:
Incident Rate: Count the sort of safety breaches or
assaults over a centered period. Mitigation Efficiency:
Assess the time taken to discover and reply to safety
of the measures

threats, and the effectiveness

performed.
VII. CONCLUSION

Addressing server busy problems on authority’s web
sites calls for a multifaceted method combining
scalable infrastructure, efficient load balancing, CDNs,
caching strategies, and robust cybersecurity measures.
The proposed answers not simplest enhance internet
website common overall performance and client
pleasure but moreover make sure excessive protection
requirements. Future research ought to attention on
the non-stop evolution of these answers to conform to

emerging demanding situations and technology.
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