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Abstract: In distributed systems, issues of
performance bottlenecks usually come
from having to retrieve lots of data.
EHCache and Redis are now favoured to
improve web app performance and ease
the load on the database. This study is
focused on checking if performances of
distributed applications are improved with
a caching hybrid of EHCache and Redis.
The research followed an explanatory
design and used secondary information,
benchmarks and case studies.
Improvements were found in how quickly
responses came, the system’s ability to
handle more users and reduced stress on
the server. Nevertheless, dealing with
cache coherence and integration is still a
hard part of this system. Consider creating
automated synchronisation tools and
using hybrid caching specifically created
for the needs of the industries for better
results.

Index terms: Distributed  Systems,
EHCache, Redis, Hybrid Caching, Data
Retrieval, Performance Optimisation,
Cache Coherence.

I. INTRODUCTION

A. Background to the Study

When each system component
communicates  with  others  through
networks and handles numerous requests,
bottlenecks often occur while retrieving
data. Such bottlenecks make the system
slower and reduce the user experience. For
this reason, developers opt for caching
approaches, thus making it faster to access
repeated data that would usually be stored
in databases [1]. A lot of developers rely on
EHCache and Redis for their caching
needs. EHCache is an efficient in-process
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cache written in Java, whereas Redis is an
advanced data store that supports features
such as messaging and long-term data
storage. Smartly implementing these
technologies can lead to  major
improvements in how applications work
and how much they can handle.

B. Overview

In this research, EHCache and Redis are
tested to make data retrieval in distributed
systems more efficient. Often, EHCache
helps by caching locally in application
servers to lessen the pressure on database
servers [2]. Due to its ability to spread
across multiple servers and work with data
as key-value pairs, Redis is amazing for
caching in various application setups. If the
whole application uses both cache layers, it
can access data fast, prevent inconsistency
issues and continue to run even in situations
involving a lot of users.

C. Problem Statement

While scaling up distributed applications
can cause frequent Input/Output (1/0) and
more concurrent activity, traditional
database queries may result in slowing
down the app. Insufficient caching causes
the backend to handle more traffic, delays
getting information and decreases the speed
of the system [3]. A solution for these issues
would be to use a combination of in-process
caching and distributed caching.

D. Objectives

The primary goals of this project are: 1. To
analyse the differences in architectural and
integration  possibilities between the
EHCache and Redis in distributed
environments. 2. To implement a strategy
of hybrid catching and performance
benchmarking for improvements in a
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simulated distributed application. 3. To
evaluate the impact of catching on database
load, latency and throughput in different
application scenarios. 4. To propose best
practices for using EHCache and Redis
together in a real-world application for
performance applications. So this project
aims to evaluate and demonstrate how
combining EHCache and Redis can be

leveraged to optimise data retrieval
performance  in  some  distributed
applications.

E. Scope and Significance

The scope of this research investigates Java
distributed applications and checks how
EHCache, Redis and a mix of both perform
[4]. The significant findings are valuable to
software engineers, architects and DevOps
groups hoping to boost the response and
performance of applications. By choosing
the right caching strategies, the research
helps develop systems that handle more
tasks and are more reliable.

Il. LITERATURE REVIEW
A. Caching strategies in distributed
systems
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Figure 1: Distributed coded storage
system with caching services
[3]
The above figure 1 highlights how data is
distributed among several nodes, each
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containing a piece of the data and a parity
chunk, mainly in order to be retrieved from
faraway locations. Adding EHCache and
Redis allows architectures to handle more
users at a faster rate through increased
speed and less latency on multiple frontend
servers [5]. Caching is now important in
distributed computing mainly because it
addresses delays and cuts down the load on
important  systems. Using in-memory
caching means that data accessed most
often is returned to the application more
rapidly than if it came directly from a
database. Caching is extremely useful for
distributed systems because it helps them
overcome issues like delay in the network,
database overload and too many users at the
same time. Accessing information from
local memory is very fast and works until
the RAM is full, but the application cannot
use the information on additional devices.
Even though it is somewhat slower,
distributed caching makes sure data
remains consistent across various services.
For a caching approach to work well,
attention should be given to the location of
caches, their removal policies and how to
make sure cached data is kept consistent
[6]. If the settings on caches are not correct,
users may experience stale results, potential
race conditions and many cache misses,
which neutralises the caches’ influence on
performance.

B. Comparative analysis of EHCache
and Redis

Both EHCache and Redis are commonly
used in distributed settings for caching,
even though they have unique roles.
EHCache is written in Java and fits neatly
into any Java application, so it is ideal for
handling small-scale caching, such as for
each node or session. It gives fast
performance when accessing data on the
computer [7]. Unlike Memcached, Redis is
meant to store data in memory and is fully
network-based, which allows it to act as a
common cache among a variety of services.
It makes it possible to use advanced data
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structures, which helps it handle changes
and growing data volumes better. At the
same time, using Redis means dealing with
network issues and making the setup
process more complicated. Although
EHCache only needs a little configuration
to use, Redis must be set up externally, and
its memory must be watched carefully [8].
Most importantly, using EHCache in
distributed environments may be hard
without extra components, while Redis is
designed for such use.

C. Hybrid caching architectures:
Integration of EHCache and Redis
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Figure 2: Hybrid FR1-FR2 cache
enabled heterogenous network
[9]
Figure 2 shows how hybrid caching works
through small base stations, helped by
caching and having limited backhaul links,
which demonstrates content delivery by
numerous sources. In this setup, combining
EHCache for nearest data storage and Redis
for storage across servers makes it faster to
get data and reduces the servers’ loads [9].
Integrating EHCache and Redis in a hybrid
caching architecture tries to combine the
speed of storing data locally with the
convenience of sharing it in a network.
Using two layers in a shared memory
environment improves performance, makes
applications more efficient and maintains
stability among the nodes. Nevertheless,
joining different levels of the system makes
it harder to match data in caches, handle
when caches are no longer valid and decide
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where to place different sets of data. So,
although hybrid structures greatly reduce
database processing, they also add
challenges for setting up and problem-
solving. A good example is the process of
making sure changed data in Redis is
correctly updated in EHCache, or data from
EHCache shows up in Redis [10]. Data
must remain fresh in the cache, and the lines
of data shared by several nodes must be
correctly managed.
D. Performance evaluation metrics and
Impact on implication scalability
The most important points to look at for
benchmarking are response time, statistics
for the cache, throughput, memory usage
and CPU occupancy. They allow to
measure the pros and cons of every
approach [11]. To give an example, a high
cache hit ratio results in less use of the
database and quicker responses for users.
But aggressive caching tends to save old
files, which is a problem in dynamic
websites. The effectiveness of the caching
layer in managing several requests and a
large set of data is needed for scalability. If
used in a shared scenario, Redis usually
performs better than EHCache, but it might
become a problem if not scaled across
multiple servers [12]. One important thing
to note is that performance benefits depend
on the exact workload, and what helps with
lots of reading may not help with lots of
writing. So, to make sure the results are
accurate, performance testing should reflect
genuine traffic conditions.

I11. METHODOLOGY

A. Research Design

In this study, an explanatory research
design is used to find out how making use
of EHCache and Redis improves data
retrieval performance in distributed
applications. With the design, it is possible
to see how using different caching
techniques impacts a system’s
performance.  Studying  benchmarks,
methods of integration and the impact on
architecture, the research shows that hybrid
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caching can handle both latency and issues
with scalability.

B. Data Collection

The project relies on secondary data,
including both qualitative and quantitative
sources. Qualitative data includes technical
papers, read industry reports and journals,
white papers to be analysed. Results from
benchmark tests, performance statistics and
comparison tables through charts and
graphs drawn from previous case studies
are included in the quantitative data to
judge how well EHCache and Redis
perform and whether systems can grow.

C. Case Studies/Examples

Case study 1: BT has introduced a vCDN
Optimisation feature

BT considered setting up a virtual Content
delivery network (CDN) across its network
in the UK to cut costs and boost the delivery
of content to users. BT tried to reduce the
strain on the network and make the user
experience better by hosting customised
cache hardware set up by CDN operators at
several locations [13]. This approach had
problems  with  performance,  how
orchestrations  were  handled and
optimisation, which were solved by the
RECAP project and improved the accuracy
of plans and forecasts.

Case study 2: ApplianSys CACHEBOX
is present in the UK Education Sector
Coventry-based ApplianSys helped schools
in the United Kingdom by giving them
CACHEBOX appliances to make web
browsing faster and minimise their
effective needs [14]. Performance on the
internet improved, and expenses went down
for schools after they started caching the
content they wused regularly. It was
especially useful in places with weak
internet connections, making school-related
activities on the internet smooth and
reliable.

Case study 3: Multicloud Services for
Public Sector offered by UKCloud
UKCloud was used by the UK public
sector, especially around Multicloud
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solutions for the Ministry of Justice and
London Business School. Using several
cloud platforms, UKCloud made it possible
for these institutions to manage digital
workloads in an efficient way, including
ensuring scalability [15]. Their method
made use of caching to improve the speed
and responsiveness of the application with
data.

D. Evaluation Metrics

The evaluation metrics for caching
performance in distributed applications are
response time, how frequently the cache is
hit, throughput, and how much CPU and
memory are used. They make it possible to
check the impact EHCache and Redis have
on response time and the amount of
pressure placed on the database [16].
Evaluating the system thoroughly helps to
make the system architecture more
efficient, which improves user experience
and scalability as the workload changes.

V. RESULTS
A. Data Presentation

Enterprise Spending on Cloud and Data Centers
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Figure 3: Enterprise spending on cloud
and data centres
[17]
This figure 3 shows how organisations
spent money on Cloud Infrastructure
Services and Data Centre Hardware and
Software over the years 2010 to 2020. In the
period 2010 to 2019, the amount spent on
data centres stayed stable at around $75
billion per year. At the same time, spending
on cloud services started from nearly $0 in
2010, climbing to more than $120 billion in
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2020. In the year 2019, cloud spending ($95
billion) overtook data centre spending ($90
billion), showing that companies were
choosing cloud solutions more often. The
trend is suitable for “Leveraging EHCache
and Redis,” since it sees more organisations
choosing cloud environments which
enables the use of fast and scalable
distributed caches.

Cloud Infrastructuse Services Market (wes Fast, Mosbed Mrivete Clast)
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Figure 4: Cloud infrastructure services
market
[18]

Figure 4 covers the Cloud Infrastructure
Services Market from Q2 2016 to Q2 2020.
As cloud infrastructure services (laaS, PaaS
and hosted private cloud) have grown a lot
in just four years. Less than $3.3 billion
revenue in Q2 2016 went up to almost $5.5
billion in Q2 2017, $6.5 billion in Q2 2018,
$7.5 billion in Q2 2019 and exceeded $30
billion in Q2 2020 [18]. Based on the
market share, Amazon (33%), Microsoft
(18%), and Google (9%) are the main
providers [18]. This development is
important for the topic because an increase
in cloud services now leads to more
applications  requiring powerful and
efficient caching. Redis is most often used
as a managed cloud storage solution, while
EHCache connects to cloud-native
applications for better performance as the
data keeps rising.

B. Findings

As shown in Figures 3 and 4, cloud
infrastructure  has  recently replaced
traditional ways and is now important for
fast data access. It is clear from Figure 3
that while businesses invested steadily in
data centres worth $75 billion from 2010 to
2019, investments in the cloud rose from
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zero in 2010 to over $120 billion in 2020,
becoming bigger than spending on data
centres in 2019. In figure 4 Cloud
infrastructure services increased from $3.3
billion in 2016 to more than $30 billion in
2020 and Amazon, Microsoft and Google
accounted for most of the market share.
Such growth shows that it is now very
important to process data quickly and in
large volumes, so Redis and EHCache
support is essential in today’s cloud-based
application systems.

C. Case study outcomes

Case study Key Relevance

outcomes to the

present
study

Case study | Better Ilustrates
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Table 1: Case study outcomes
(Source: Self-Created)

The three UK-based case studies in the
table show that caching made performance
better, reduced costs and gave users a better
experience in distributed systems. The
results shown above prove that using
EHCache or Redis is useful in real-life

applications.
D. Comparative analysis
Auth | Focus Key Gaps
or findings
[5] Distribut | Website | There is
ed becomes | very little
caching | faster informati
architect | because | on about
ure it uses in- | cache
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caches strategies
for at the
storing distribute
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ons  of | many many
caching | read write
requests | requests
better or
than transactio
EHCach | nswas not
e [12]. thoroughl
y tested.

Table 2: Comparative analysis
(Source: Self-Created)

The table gives an overview of eight
sources, explaining each author’s main
points, main outcomes and gaps in the
literature. It illustrates how both EHCache
and Redis play a part in distributed caching,
even though it points out the disadvantages,
integration difficulties and topics that
deserve more investigation.

V. DISCUSSION

A. Interpretation of Results

The study’s results strongly align with
research objectives. Enterprise spending on
cloud and data centre shows more clear
information about Leveraging EHCache
and Redis [19]. The EHCache and Redis
help in distributed systems by making
response times shorter and improving
scalability. Comparative literature proves
there are differences, strategies for
integration and results in their use. All in
all, the study supports the goal of making
data retrieval and system reactions better
through hybrid caching in distributed
applications.

B. Practical Implications

This study proves that working together,
EHCache and Redis can greatly improve
the speed of distributed applications. High-
traffic services like e-commerce, financial
services and education can decrease delays,
grow easily and give users a better
performance with hybrid caching [20].
EHCache is easy to use in Java systems, and
Redis can help manage both small and large
data, as well as distributed caching. The
benefits shown here are mostly important
for functions running in the cloud, whose



International Journal of Information and Electronics Engineering, Vol. 12, No. 4, Oct 2022

usage can increase rapidly and whose data
must be kept uniform.

C. Challenges and Limitations

Even with the benefits, putting EHCache
and Redis together is a challenge, mainly
because it is not always easy to keep the
caches consistent and to coordinate
synchronisation among nodes [21].
Because there are limitations of
performance differences between
workloads that mainly involve reading and
writing, some results cannot be applied
broadly. Also, the study does not provide all
the important details on memory,
configuration and cost.

D. Recommendations

In the following stages, trials of the models
should take place in real industry settings.
Searching for ways to handle automatic
hybrid cache synchronisation is important
[22]. There should be better guidelines on
when to use EHCache, Redis or both
systems together, depending on how
workloads are managed by the architecture.
V1. CONCLUSION AND FUTURE

WORK

Implementing EHCache and Redis in a
combined manner enhances how a
distributed system works, reacts to changes
and scales properly. The benefits of dealing
with large amounts of data and strong speed
make the solution suitable for apps on the
cloud and for heavy use. There are still
difficulties, such as problems with cache
coherence, finding the right system settings
and handling specific types of workloads.
In future, they should try to apply this work
in  numerous industries to check its
effectiveness. In addition, using automated
cache synchronisation, adjustable eviction

strategies and models that consider
performance and cost can help the
application remain reliable, low in

complexity and keep up with the constant
growth of tasks.
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