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Introduction

Traditional relational databases may struggle to handle the complexity of big data which led
to the development of alternative database solutions, including document-based databases.
This report will evaluate the document-based NoSQL database in handling big data which is
characterised by its volume, velocity, and variety.

Big Data

Data is at the heart of every aspect of life, and in the world of the internet it is all about data
being transmitted from one end to another. Traditionally data has been structured and stored
in relational databases. Nowadays, with the rise in technology and web applications the
amount of data has increased exponentially [1]. Not only has it increased in amount but also
in the types of data. For example, structured data in the form of tables with rows and columns
in a relational database might be used to store student information at a university with their
personal details, course details, results etc. using foreign key relationships to eliminate
redundant data. Each student in the university will have similar details to be stored making
relational databases very efficient [2]. Or unstructured data if we think about a social media
platform such as Facebook. Profiles on Facebook can have a variety of information about each
user. Facebook has over two billion users according to Oberlo [6], so the amount of data is
enormous, also not everyone is going to submit the exact same profile information and what
about the types of data we would not only have user information but also data such as images,
videos, posts which are types of unstructured data that need to be stored [2].

This large amount of unstructured and structured data is referred to as big data. Big data is
characterised by the three Vs: Volume, Velocity, and Variety [2]. The volume refers to the
amount of data that is produces every nanasecond [1], the velocity refers to the speed at
which data is generated and collected, and variety refers to the types of data [2].

Relational databases are not well-designed to handle big data. If we refer to the Facebook
example above, not every profile would provide the same information which means there is
different details to be stored for each profile. If we used a relational database, we would end
up with a lot of empty values in our tables. Moreover, the relationships that are created in
relational databases would very quickly become complicated potentially making querying the
database extremely slow and inefficient.

This is why NoSQL databases are becoming increasingly popular. NoSQL databases are very
flexible as they allow for the storage of large amounts of structured, unstructured, and semi-
structured data [2]. There are different types of NoSQL databases such as key-value,
document, graph, and column-oriented databases.




Document-based Databases and Big Data

Document-based databases are a type of NoSQL database that use documents and collections
to store data. A document is a record in a database that stores data in key-value pairs, typically
in JSON format as demonstrated in figure 1 and a collection is a group of documents with

similar content as seen on figure 2 [3] [4].
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Figurel: Examplé of a document-based database document with key-value pairs data [7]
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Figure 2: Example of a document-based database collection [7]

One of the key benefits of document-based databases is their flexibility in handling
unstructured and semi-structured data. They are particularly well-suited for storing data that
is constantly changing or has a complex structure, such as social media feeds, or product
catalogues [3]. Document-based databases can also easily be scaled horizontally and vertically
to handle large volumes of data [5].

Document-based databases have some drawbacks for example, they do not support
Atomicity, Consistency, Isolation, and Durability (ACID) properties in the same way as
relational databases as they prioritise flexibility and performance over strict transactions.
However, some document-based databases like MongoDB support multi-document ACID
transactions [3].

Conclusion

In conclusion, documents-based NoSQL databases are a good fit for handling big data,
particularly in the use cases where the data is structured or unstructured. They offer flexibility
and scalability which are important features when working with large volumes of data.
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