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Scalable NoSQL vs. Relational Databases: Which One Fits Your Needs?
Description

The appropriate database technology is of extreme importance in a data-centric business because
business operations are reliant on data for efficiency and insight into customers. So far, relational
databases, such as RDBMS, have remained the bedrock of enterprise data systems. Conversely,
scalable NoSQL databases have become popular lately.

This is because they scale really well and offer flexibility in modern applications, especially in systems
that demand a very high degree of availability to deal with large volumes of unstructured data
processing.
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Below is a blog comparing scalable NoSQL databases to relational databases, making it easier for
businesses to determine which best fits their need.

What are Relational Databases?

Traditional DBMS is a relational database, which is stored in a structured table form of rows and
columns. SQL is used here to query and manipulate the data.

Relational Database Structure:

A relational database consists of a collection of rows and columns, represented as tables. Each table
follows a predefined schema, which establishes data types and structures in advance. This approach
ensures accuracy, consistency, and an organized style when storing data.

The Main characteristic of a Relational database comprises its ACID properties :

Atomicity: Either nothing or everything takes place in the transaction.

Consistency: Once the transaction is complete, data should be consistent and valid.
Isolation: No two transactions interfere with each other.

Durability: The effect of the modification remains in case of a system crash, and the user will
see all the effects or none at all.

Some Well-known Relational Database Systems

Some of the most popular relational databases include MySQL, PostgreSQL, and Oracle. NoSQL
databases mainly support transactional queries. Therefore, such systems mostly support applications
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where the consistency requirements are very high in banking and financial systems.

What is NoSQL?

Developers designed NoSQL databases to handle enormous amounts of unstructured, semi-
structured, or highly fluid data. Often called “Not Only SQL,” these databases sometimes support SQL-
like queries. However, they generally lack a predetermined schema or relational data.

Scalable NoSQL Databases

Document Databases: Information was stored in JSON-like formats, as available in MongoDB.
Key-Value Databases: Stores data in the form of a key and value, just like Redis.
Column-Family Databases: Data is stored by column and not row-based, just like Cassandra.
Graph Databases: These are used in graph-based data structures, like Neo4,.

The Most Widely Used Scalable NoSQL Databases

The most popular ones are MongoDB, Cassandra, Couchbase, and DynamoDB, which all markedly
outperform RDBMS in terms of administration for enormous scales of data as well as ease of access
and high availability coupled with scalability features and flexible application data models.

Scalability: Scalable NoSQL vs. Relational Databases
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Scalability is the ability of a database system to increase the volumes of data and traffic without having
any adverse effect on performance. Scaling could be either vertical or horizontal.

Vertical scaling involves adding more resources such as CPUs and memory, etc. To a single machine.
Horizontal scaling involves adding more machines or nodes to a system where data spreads over
multiple servers.

Scalable NoSQL Databases

NoSQL databases scale horizontally. That means no matter how vast the information, NoSQL
databases can distribute that information across many servers or clusters. Horizontal scaling tends to
be cheaper than vertical scaling because it does not require the use of expensive high-performance
hardware.

NoSQL databases should be used on applications requiring real-time data processing of social media,
0T applications, and big data analytics.

Relational Databases and Scalability

Usually, relational databases are vertically scalable, and adding extra resources on top of one server is
usually enough. Newer RDBMS solutions, like MySQL Cluster or Amazon Aurora, support at least
some measure of horizontal scalability but are substantially less efficient or economical when it comes
to scaling out over large systems of distribution compared to NoSQL databases.

Therefore, as the size grows, so does the pressure on relational database performance and scalability
and the effectiveness of its related cost.

MSMQ for Improved Scalability

Microsoft Message Queuing (MSMQ) helps improve RDBMS scalability by handling messages
asynchronously. Instead of sending direct database requests, MSMQ queues messages, reducing
system load and preventing slowdowns. This improves processing efficiency, ensuring smooth
operations even during high traffic.

By decoupling services, MSMQ prevents database overload and ensures reliable message delivery,
even if parts of the system are temporarily offline. It enables better workload management, making
RDBMS more efficient and scalable.

Businesses can integrate MSMQ to handle growing demands without compromising performance,
making it a valuable tool for optimizing database-driven applications.

Performance Comparisons

Page 4
https://lwww.practicallogix.com



PRACTICAL LOGIX
155 N Lake Ave Pasadena CA 91101 | +1 626-217-2650 | info@practicallogix.com

A survey by DB-Engines reflects that NoSQL databases are also very much up the ladder becausethey
are accelerating, and among all the NoSQL database systems, MongoDB has been the mostused.

The NoSQL database accounts for a 30% share of the total databases as of the year 2024, an
inference that highly scalable solutions are what large industries have to call.

Relational Databases

Actually, relational databases are pretty well-optimized to serve transactional queries and structured
data. It really does very well in handling ACID-compliant transactions; hence, it is pretty excellent for
applications whose data integrity needs to be well-conserved as a matter of urgency. It actually
includes some systems like financial systems and even inventory management.

However, relational databases are slow in performance if huge volumes of data are unstructured or
large transactions are being written. The performance of the relational database worsens as the size of
the data set increases when the database runs complex queries and joins.

Scalable NoSQL Databases

It is optimized for large-scale distributed applications; though data might be unstructured or semi-
structured, it will support quick read-and-write operations, taking care of very high-velocity transactions.
NoSQL databases use it, where the model changes constantly and where heavy real-time data
processing is in play, such as in social media feeds or streams of data coming from loT sensor streams.

40% of companies have moved or will move to NoSQL databases in the next two years because they
hold unstructured data while maintaining their performance at scale.

ACID vs. Eventually Consistent

One of the most glaring differences between relational and NoSQL databases, though, comes down to
how each approaches the question of how one should treat data consistency:

The properties of ACID ensure there is a very high consistency in the database and thus ensure that
the database integrity is maintained. Relational databases are applications that require accuracy in all
transactions so that the precision equals the accuracy.

Most of the NoSQL databases use the eventual consistency model. That is to say, although it asserts
that, after a certain point in time in the future, data will be consistent over all nodes, the node does not
promise to be consistent immediately after a transaction has been committed.

This is the factor that helps NoSQL databases achieve high availability and performance, but they are
not fit for every kind of application, especially when they are very strict in their demand for the
consistency of their data.
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Hybrid Approach: The Best of SQL and Scalable NoSQL

A hybrid database approach combines SQL'’s structured reliability with NoSQL'’s flexibility and
scalability. SQL databases handle transactional data with ACID compliance, while NoSQL manages
unstructured data, real-time analytics, and large-scale storage.

This allows businesses to maintain consistency while efficiently processing high-speed data. By
leveraging both, organizations can optimize performance, improve scalability, and meet diverse data
needs. The hybrid model is ideal for applications requiring both structured and dynamic data
management, making it a practical choice for modern, data-driven businesses.

With this approach, companies get the advantages of both database types without compromising
efficiency or speed.

Use Cases of Relational Database

Relational databases are used where data consistency and structuring in an organized and rigid way is
needed. Relational databases are suitable for the following types of systems:

e Banking and Financial Systems: In such applications, it demands ACID compliance for all
transactional operations to hold valid data integrity.

e E-commerce Platforms: Applications that store inventory information, customer details, and
transaction history typically use a relational database for structured data. However,
metadata—such as product images, user preferences, and browsing history—is often stored in a
NoSQL database for flexibility and scalability.
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This hybrid approach ensures efficient data management, combining SQL’s reliability with
NoSQL'’s adaptability for dynamic content.

¢ CRM Systems: Customer Relationship Management, which implies well-organized data and
outstanding performance.

Use Cases of Scalable NoSQL Database

NoSQL databases are highly suited for applications that require flexibility, scalability, and the ability to
handle unstructured or semi-structured data efficiently. Below are some key use cases where NoSQL
databases excel:

e Social Media Platforms:
NoSQL databases are ideal for social media applications that store massive amounts of user-
generated content, such as posts, images, and videos. These platforms experience rapid data
growth and need databases capable of scaling horizontally to handle millions of users and their
interactions in real time.

e loT-Based Applications:
Internet of Things (IoT) systems, such as smart home devices, industrial sensors, and connected
vehicles, rely on NoSQL databases for managing real-time streams of data.

These databases can process high-velocity data from multiple devices and store diverse formats
like logs, metrics, and telemetry, enabling real-time analytics and insights.

e Big Data Analytics:
Organizations handling large-scale data from various sources, such as customer behavior,
transaction history, and operational metrics, benefit from NoSQL databases.

These databases allow companies to analyze vast amounts of data quickly and cost-effectively,
providing actionable insights without the limitations of traditional relational databases.

e Content Management Systems (CMS):
For managing unstructured content like documents, images, and videos, NoSQL databases offer
the flexibility to store and retrieve information without predefined schemas. This makes them an
excellent choice for dynamic content-heavy applications.

Costs Associated with Scalable NoSQL Databases

NoSQL is a cost-effective choice for handling large, distributed data. It supports horizontal scaling,
allowing businesses to add new nodes as data grows, often at a lower cost than upgrading a single
server.

Additionally, NoSQL databases offer auto-scaling capabilities, automatically adjusting resources to
optimize both performance and cost. This flexibility makes NoSQL an efficient solution for dynamic
workloads.

Relational Database Scalability Expense Factors
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Relational databases often face significant cost challenges as data volume increases. Scaling these
databases to handle larger workloads involves both financial and operational complexities.

One major expense arises during vertical scaling, where the database requires powerful hardware
upgrades such as high-end servers with more CPU, memory, and storage. These upgrades come at a
premium and provide diminishing returns as the database grows, making this approach less cost-
effective in the long term.

Additionally, managing large relational databases becomes operationally expensive. As data size
increases, maintaining optimal performance often requires extensive performance tuning, including
complex indexing strategies and query optimization. These tasks demand specialized skills and
substantial time investments, driving up operational costs.

Moreover, relational databases were primarily designed for structured data and single-node
architecture. When scaling horizontally, challenges like managing distributed systems, ensuring data
consistency and partitioning further add to the complexity and cost.

Conclusion

The choice between NoSQL and scalable relational databases depends on application needs. NoSQL
databases offer scalability, flexibility, and high performance, making them ideal for handling large
volumes of unstructured data with horizontal scaling.

On the other hand, relational databases excel in consistency and reliability, making them the preferred
choice for transactional applications.

A hybrid approach that combines SQL and NoSQL can provide the best of both worlds. Businesses
can leverage relational databases for structured, transactional data while using NoSQL for metadata
and unstructured content.

Understanding these strengths and trade-offs helps organizations make informed technology decisions
based on their unique needs. Need help choosing the right database for your business? Know how we
at Practical Logix can guide you in making the best decision. Contact us today!
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