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Chapter 4
How NoSQL Databases Work

ABSTRACT

The chapter explains how NoSQL databases work. Since different NoSQL
databases are classified into four categories (key-value, column-family,
document, and graph stores), three main features of NoSQL databases are
chosen, andtheir practical implementation is explained using examples of one
or two typical NoSQL databases from each NoSQL database category. The
three chosen features are: distributed storage architecture that comprises the
distributed, cluster-oriented, and horizontally scalable features; consistency
model that refers to the CAP and BASE features, query execution that refers
to the schemaless feature. These features are chosen because, through them,
it is possible to describe most of the new and innovative approaches that
NoSQL databases bring to the database world.

INTRODUCTION

The first three chapters explained the NoSQL phenomenon, the reasons for
NoSQL database emergence, the main characteristics of these databases, and
the types of databases. The purpose of this chapter is to explain how NoSQL
databases work. Since it is beyond the scope of this book to describe NoSQL
databases in detail, as there are specialized books and manuals written for that
purpose, a different approach is taken here. Three main features of NoSQL
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databases are chosen, and their practical implementation is explained using
examples of one or two typical NoSQL databases from each NoSQL database
category (see Chapter 2). The three chosen features are:

e  Distributed storage architecture that comprises the distributed, cluster-
oriented, and horizontally scalable features described in Chapter 2.

e  Consistency model that refers to the CAP and BASE feature described
in Chapter 2.

e  Query execution that refers to the schemaless feature described in
Chapter 2.

These features are chosen because, through them, it is possible to describe
most of the new and innovative approaches that NoSQL databases bring to
the database world.

DISTRIBUTED STORAGE ARCHITECTURES

Data distribution and use of clusters are natural features of NoSQL databases
(see Chapter 2.4). Namely, it is precisely the ability to run NoSQL databases
on a large cluster that has drawn attention to this type of database. As
amounts of data kept increasing, it was more and more difficult and costly
for the organization to scale up (to purchase larger and larger servers to run
the database on), and the option to scale out (to run the database on a cluster
of servers) was becoming increasingly attractive. As already explained (see
Chapter), relational databases were developed primarily to run on a single
server, so attempts to implement these databases in distributed and cluster
environments led to many problems and disrupted the basic postulates of
these databases.

Broadly, there are two styles for distributing data (Sadalage & Fowler,
2013):

e  Sharding distributes data across multiple servers in a way that every
server acts as the only source for the assigned data subset (see Chapter
D).
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