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ABSTRACT: A cloud database is a type of database designed to operate in a hybrid or public cloud environment and
aid in managing, organizing, and storing data for an organization. Cloud databases may be made available as managed
databases-as-a-service (DBaaS) or may be operated on a virtual machine (VM) hosted in the cloud and self-managed by
an internal IT staff. This research paper discusses the SQL database, NoSQL database and various cloud services which
enable the us to use NoSQL databases.
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L INTRODUCTION

In this day and age of technological development cloud computing and big data are developing very fast. DBaaS i.e.,
database as a service is being used in the industry now to provide database cloud services [18,19,23,24]. Different clouds
charge differently for the services they provide. They provide us services without us having to worry about the
infrastructure, hardware maintenance. We can scale up and down as per our needs and there is an added benefit of
adopting services which the Cloud Service Provider (CSP) provides [17].

Similar to a conventional on-premises database, there are two categories of cloud databases [7,8,9]. First off,
relational cloud databases let you arrange data in established relationships to comprehend how data is logically related
[7,8,9,11]. They are made up of one or more tables with columns and rows. You can query and change data in these
databases using the structured query language i.e., SQL, which typically uses a predetermined data schema. They work
best when dealing with huge amounts of structured data since they are incredibly reliable and constant. It includes those
developed by SQL Server, Oracle, MySQL, PostgreSQL, Spanner, and Cloud SQL, and many more [7,8,9,11].

Second, non-relational cloud databases store and manage unstructured data like documents, surveys, rich media files,
sensor data, and unstructured data from emails and mobile messages [7,8,9,11,12]. They let you save and arrange
information independently of its format and don't adhere to a definite structure like relational databases. The non-
relational databases MongoDB, Redis, Cassandra, Hbase, and Cloud Bigtable are a few examples [9,10,11]. There are
four types of NoSQL data models [9,11,12,23]: -

1. Key-Value Stores: It stores hash tables (e.g.,Amazon DynamoDB)
2. Document-Oriented Stores: It stores documents of tagged elements (e.g. MongoDB)
3. Column-Oriented Stores: It stores tables by column instead of rows (e.g. Cassandra, HBase)

4. Graph Stores: It stores data with the use of nodes and edges (e.g. Neo4J, OrientDB)

II. AMAZON NOSQL SERVICES

Amazon services which enable you to use NoSQL are: -

A. Amazon DynamoDB
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Fig.1 Amazon DynamoDB [2]

Amazon DynamoBD is a non-relational database service which supports NoSQL with document and key- value
database [8,2,11]. It also offers in-built security and is serverless, fully managed, and provides continuous backups
[2,20].

B. Amazon DocumentDB

Amazon DocumentDB
Fig.2 Amazon DocumentDB [1]

Amazon DocumentDB is a fully managed NoSQL database, is fast, scalable and uses JSON workloads [1,22].It is
also compatible with MongoDB, provides continuous backup and isolation from network [1,22].

C. Amazon Keyspaces (for Apache Cassandra)

*

C

Fig.3 Amazon Keyspaces (for Apache Cassandra) [3]

Amazon Keyspaces is managed with Apache Cassandra is a highly available, scalable service which allows you to
encrypt your data by default and you can take backups using point in time recovery [3].

D. Amazon Neptune

Amazon Neptune
Fig.4 Amazon DynamoDB [4]

It is a serverless graph database service provided by Amazon. It is scalable, highly available, can have six copies of
data across three availability zones, provides automated backups and security through encryption and has IAM (Identity
and Access Management) support [4].

E. Amazon Timestream

Amazon Timestream

Fig,5 Amazon Timestream [5]

Amazon Timestream is a scalable, fast, serverless time-series database service which can process millions of queries
per day, has in-built analytic functions for approximation, smoothing, and interpolation [5].
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F. Amazon Quantum Ledger Database (QLDB)

Amazon Quantum
Ledger Database

Fig.6 Amazon QLDB [6]

A fully managed ledger database which provides immutable, transparent, and cryptographically verifiable transaction
log wherein you don’t have to worry about the integrity of the data. It tracks and maintains the history of application
data change sequentially using an immutable and transparent journal [6].

III. OTHER SERVICES FOR DATABASES
There are other services for database SQL and NoSql in cloud: -

1. Amazon Relational Database Service (RDS): It is a managed relational database service and supports MySQL,
PostgreSQL, MariaDB, Oracle BYOL, or SQL Server [15].

2. Azure SQL Database: It is a relational database service which is flexible, highly available and provides security
for the data [13,25].

3. Azure Database for MySQL.: It is a fully managed MySQL, cost effective, easy to set up, operate and scale [13,
26].

4. Azure Cosmos DB: It is a fully managed and serverless distributed database supporting open-source MongoDB,
PostgreSQL, and Apache Cassandra [13,27].

5. Cloud SQL: It is a fully-managed database service which can be used with MySQL, PostgreSQL and SQL
Server [14,30].

6. Cloud Spanner: It is a fully managed relational database with 99.999% availability, strong consistency and
unlimited scale [14, 31].

7. Cloud Firestore: It is a scalable serverless document database [14, 29].

8. Oracle NoSQL database: It is a fully managed database service which supports JSON, table and Key-Value
datatypes [16,32].

These are the names of a few services provided by GCP, Azure and AWS clouds.

IV. CONCLUSION

There are many database services that are provided in the cloud. As per our need we can use SQL or NoSQL services
or the pricing at which they are provided we can choose the cloud service provider.
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