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Abstract: Everything today is reliant on data, so firms need fast, cheap solutions to store and manage massive volumes of it. Amazon

S3, RDS, and DynamoDB are three popular AWS services examined in this study. The test evaluates their performance, scalability, and
compatibility with big data apps. The advantages and downsides of each service for companies has been emphasised. This helps them

make wise data management decisions.
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1. Introduction

Big data has transformed company data management as
businesses need affordable storage and processing options to
keep up with their rising data volume, speed, and variety.
AWS cloud services like Amazon S3, Amazon RDS, and
Amazon DynamoDB handle a lot of data. Each service has
pros and cons in pricing, speed, and growth. To help
organisations choose the best service, this study examines
these services in detail.

2. Overview of AWS Storage Solutions

a) Amazon S3
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Figure 1.1: AWS Big Data Portfolio

A popular object storage solution, Amazon Simple Storage
solution (S3), can scale, protect data, and be fast. A firm can
store and retrieve any amount of online data. Data saved,
queries made, and data transmitted outside AWS regions
determine S3 prices. This makes huge data storage and
transmission cheap. S3 supports Standard, Intelligent -
Tiering, and Glacier storage. Each class should have varied
supply and cost - effectiveness [1].

b) Amazon RDS

Amazon Relational Database Service (RDS) simplifies cloud
relational database setup, management, and growth. It handles
time - consuming administrative activities including setting
up hardware, databases, patches, and backups while offering
flexible and economical storage. Firms can utilise Amazon
Aurora, PostgreSQL, MySQL, MariaDB, Oracle, and

Microsoft SQL Server with RDS. Companies can choose the
database engine that best suits their apps and tech [2].

¢) Amazon DynamoDB
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Figure 1.2: AWS Database Blog

Amazon DynamoDB, a fully managed NoSQL database
service, provides quick, stable, and scalable performance.
Store and retrieve any quantity of material and manage any
number of queries. The pay - per - request pricing approach
in DynamoDB ensures customers only pay for what they
consume. It's ideal for apps that need to be online 24/7 and
manage a lot of traffic. DynamoDB Streams and global tables
allow real - time data processing and replication between
regions [3].

2.1 Cost Analysis

a) Storage Costs

Prices are crucial when choosing cloud storage as Amazon S3
rates by monthly data storage. A firm must pay to send and
receive data. Amazon RDS pricing depends on database
instance type, storage space, and IOPS. How much data it
stores, how fast it can read and write, and any extra tools like
backups and global tables affect its price.

Amazon S3: Amazon S3's typical storage costs $0.023,
whereas Glacier Deep Archive costs $0.004. S3 data lifecycle
management is also customisable. Data can be automatically
moved between storage types to save money [4].
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Amazon RDS: Amazon RDS prices vary greatly by database
engine and server and large instances with 100 GB of SSD
storage costs $0.25 per hour and $0.115 per GB - month.
Extra fees apply for backup storage and file movement.
Reading copies and using numerous AZs increases expense

[5].

Amazon DynamoDB: Read and write data costs extra with
Amazon DynamoDB, and storage costs $0.25 per GB each
month. $1, 000 write request units cost $1.25 per month,
whereas 1, 000 read request units cost $0.25. DynamoDB
users can choose between on - demand and planned capacity
options to reduce costs [6].

b) Performance and Scalability Costs
Big data applications that handle real - time data and access it
quickly need speed and growth.

Amazon S3

Given that it grows, S3 can handle lots of data and queries
quickly. Item size and request count affect performance.
Performance enhancements like S3 Transfer Acceleration
cost more. S3 runs websites and stores plenty of data [7].
Because it grows and runs swiftly.
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Figure 1.3: Amazon RDS
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Different instance kinds balance cost and performance.
Moving to larger instances costs more as the firm expand.
Read copies and multi - AZ deployments improve
performance and uptime but cost more. RDS has numerous
uses because it can be moved up, down, and left and right [8].

Amazon DynamoDB
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Figure 1.4: Integrate Amazon DynamoDB with machine
learning

Amazon DynamoDB claims it can adjust data read and write
speeds based on application needs. On - demand capacity
costs more than provided capacity, but it performs better for
unplanned jobs. Apps with many calls benefit from
DynamoDB's ability to handle millions of calls per second
without delay [9].

c) Total Cost of Ownership (TCO)
Business direct and indirect costs are included. Direct costs
include storage and speed.

Amazon S3: S3's low TCO comes from its ease of usage and
maintenance. Moving data to cheaper storage types on their
own with intelligent tiering and lifecycle controls can reduce
costs even more. S3 is affordable for long - term file storage
because it requires little management [10].

Amazon RDS: Many administrative duties can be simplified
with AWS RDS. However, managing backups, security, and
scaling can increase TCO. The lower requirement for DBA
tools covers these costs. RDS handles difficult questions and
deals, making it useful for many groups [11].

Amazon DynamoDB: Fully managed and self - growing,
DynamoDB requires less management. This lowers app TCO
for changing workloads. Pay - per - use prices let users pay
for resources used [12]. This reduces overprovisioning risk
and expenses.

3. Use Cases and Suitability

a) Amazon S3 Use Cases

Data Lakes: “Data Lakes" store structured and unstructured
data. This enables advanced analytics and machine learning.
S3 is ideal for data lakes since it can scale up or down and
handle numerous types of data [13].
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'Figure 1.5: Amazon S3 Big Data Lake

Backup and restore: This feature saves backups for a long
time and is cheap. For even greater savings, choose automated
lifetime management. Important files are always safe in S3
because it's long - lasting and available [14].

Content Distribution: Distributing non - changing photos,
movies, and large files worldwide, S3 and Amazon
CloudFront coordinate well to transfer data quickly [15].

b) Amazon RDS Use Cases

Transactional Databases: ACID - compliant programs
employ these for complex searches. Because it supports many
database engines, RDS can manage many transactional jobs
[16].
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Figure 1.6: Amazon Relational Database

Enterprise Applications: ERP, CRM, and other corporate
programs that must be always on and working. Automatic
management makes business application database
maintenance easier using RDS [17].

Data Warehousing: Amazon Aurora and PostgreSQL aid
with complicated searches and data processing for analytical
activities. RDS is fast and easy to add users to, making it
suitable for warehouse apps [16].

¢) Amazon DynamoDB Use Cases

Real - Time Applications: Real - time apps for games, loT,
and phones demand low latency and high performance.
DynamoDB scales quickly and is ideal for real - time apps.

NoSQL Workloads: NoSQL workloads store unstructured or
partially ~structured data with flexible model rules.
DynamoDB's schema - free design makes modifications and
feature additions trivial [20].
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Figure 1.7: Key Diagnostic Library in DynamoDB

Event - Driven Architectures: In this design, DynamoDB
Streams process data in real time so apps may react fast to

data changes. It integrates with other AWS services, making
it ideal for event - driven systems [21].

4. Performance Comparison

a) Amazon S3

Amazon S3 can handle several queries per second. What
works relies on its size and request. Uploading in sections and
using S3 Transfer Acceleration speeds up uploads. As it
grows, S3 can manage plenty of data. This makes it useful for
running websites and evaluating huge data [22].

b) Amazon RDS

There are several good Amazon RDS instances and storage
alternatives. RDS supports read replicas and Multi - AZ
deployments for performance and uptime. RDS can scale up
and down and left and right, making it suitable for
transactional databases and data warehouse apps [23].

c) Amazon DynamoDB

Amazon DynamoDB is for speedy apps. Due to its
millisecond response, several people can utilise it
simultaneously. The on - demand capability option is ideal for
apps that don't know their workload. Because it can scale,
DynamoDB is ideal for speedy, low - latency real - time apps
[24].

5. Scalability Comparison

a) Amazon S3

Amazon S3 can accommodate apps with changing storage
needs because it scales quickly. S3 smart - tiering and lifespan
rules enable it to transfer data to cheaper storage classes based
on usage, saving money. S3 is ideal for large data storage and
backup [25]. It handles extra data effortlessly.

b) Amazon RDS

Read copies and larger servers can be added as Amazon RDS
grows. It can expand horizontally. However, scaling may
need downtime that hinders app performance. RDS can
handle everything from small apps to massive commercial
systems because it can grow up and down and left and right
[16].

¢) Amazon DynamoDB

Amazon DynamoDB does different jobs without any
intervention. It can do them alone. Data can be copied across
regions using global tables. This improves data accessibility
and disaster recovery. DynamoDB can grow quickly and
manage a lot of traffic, making it ideal for apps that don't
know how much work they'll get [21].

6. Security Comparison

a) Amazon S3

Amazon S3 provides many security measures, including data
encryption in transit and at rest. Access control lists and
bucket rules are included. S3 and AWS IAM grant users the
right access. S3 ensures data safety and compliance by
limiting access and security [12].
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b) Amazon RDS

compliance [4].

c) Amazon DynamoDB

laws [12].

7. Conclusion
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