
Scaling with AWS NoSQL Databases: Best Practices and Strategies

Description

AWS NoSQL databases have emerged as flexible and scalable solutions that address the
shortcomings of traditional data storage methods. In today’s digital era, data is growing at an
exponential rate. These databases enable businesses to store and process vast amounts of
information through various interfaces, meeting real-time demands across multiple touchpoints.
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Unlike traditional relational databases, which face limitations such as the lack of automatic horizontal
scaling (unless configured complexly), NoSQL databases offer a more efficient alternative.

This article will delve into the process of scaling AWS NoSQL databases, focusing on best practices
and strategies that can enhance system performance while reducing costs.

What are NoSQL Databases?

The global NoSQL market was valued at $7.3 billion in 2022 and is projected to reach $86.3 billion by
2032, growing at a CAGR of 28.1% during this period.

NoSQL databases are designed to handle big, unstructured, semi-structured, and real-time data.
NoSQL databases do not have a fixed schema like relational databases, meaning that NoSQL
applications can support SQL-based queries, whereas NoSQL databases can offer flexible schema
and normally better performance on large-scale distributed applications.

They are optimized for the rapid change of data or on very high volumes of transactions, making them
very suitable for modern web applications, mobile applications, IoT devices, and real-time analytics.

Why are NoSQL Databases Suitable for Cloud Environments?

The global Cloud Database and Database-as-a-Service (DBaaS) market size is expected to grow from
$21.3 billion in 2023 to $57.5 billion by 2028, at a CAGR of 22.0%.

In the cloud environment, such as AWS, NoSQL databases provide the following benefits:

Scalability: NoSQL databases can be scaled horizontally in addition to handling growing data
volumes and variable traffic.
High Uptime: AWS NoSQL db supports built-in replication and auto-failover, thus ensuring
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uptime.
Flexible Data Models: NoSQL databases can store structured, semi-structured, and
unstructured data. This flexibility provides an opportunity for the widest possible use cases.

AWS NoSQL vs. Traditional RDBMS

Feature AWS NoSQL Databases Traditional RDBMS

Scalability
Horizontal (across multiple
nodes)

Vertical (adding resources to a
single node)

Schema Flexibility Schema-less Fixed schema

Performance
Optimized for large data and
traffic spikes

Performs very slowly for vast
amounts of data

Data Types
Document, Key-Value, Column-
Family

Structured data (tables)

The AWS NoSQL databases are much more flexible compared to the traditional relational databases
(RDBMS). The databases also provide a scalable solution for huge distributed applications and real-
time data.

AWS NoSQL Database Services

Some of the impressive NoSQL database services provided by AWS suit any type of use case. Every
solution provides great scalability and availability.

Amazon DynamoDB

DynamoDB is a NoSQL web service provided by Amazon. It supports the document as well as the key-
value data model. Some of the features that DynamoDB comprises are:

It has very low latency, thereby accommodating a high throughput application with intensive web
and document applications.
Auto-scaling of traffic.
Replication and making global tables in order to accommodate the high availability of other
regions.
Integrated security and encryption for its access.
It discovers that petabyte-scale data really does not end up being such a headache in
DynamoDB. Applications tend to behave all right even when they face big data as well as sudden
traffic bursts.

Amazon DocumentDB (MongoDB-Compatible)

DocumentDB is designed with a document-based workload. So, applications continue to use
MongoDB-compatible API but within the AWS-managed environment. Features include:
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This will organically scale up with an intrinsic backup to the system to maximize reliability.
Services like Lambda, CloudWatch, and CloudTrail are available out of the box.
Data migration from MongoDB to DocumentDB is easy.
It is most apt for businesses that tend to run workloads based on JSON or applications that run
from MongoDB being moved over to AWS so that they can have better scalability and much more
availability. 

Amazon Keyspaces (Apache Cassandra-Compatible)

Keyspaces is a fully managed, serverless NoSQL database for Apache Cassandra application use
cases. It offers the following benefits:

The integration with other AWS analytics tools, such as EMR and Lambda, is quite easy to
achieve.
On-demand and provisioned capacity make it cost-effective.
Distribution across geographies to develop high-availability applications.
 For organizations already working with Cassandra or similar, keyspace will provide a fully
managed solution. This solution avoids the operational overhead and yet maintains backward
compatibility to all code and infrastructure developed so far.

AWS NoSQL Best Practices Scaling Databases

1. Read and Write Throughput 

It should allow throughput for reads, along with writing with appropriate consideration about its
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performance, keeping the requirements of the workload in mind.

Modes of Throughput of DynamoDB

Provisioned Mode: It provides for read as well as for write capacity units against the anticipated
demand.
On-Demand Mode: Auto-correct the capacity based on changing traffic and no manual
intervention. Monitor the database performance with CloudWatch metrics, and the capacity can
be altered based on peaks or valleys of traffic for the least downtime.

2. Best Practices for Data Modeling

The best schema design is required for the best query performance with the lowest read/write cost. For
NoSQL databases under AWS, it prefers denormalization or redundant storage over normalization
because joins reduce the need with NoSQL since joins are expensive.

Data Modeling Best Practices

Store data in the most efficient form with composite keys.
Design an access pattern that lets one fetch accessed data as early in the process as possible.
Optimize for throughput to avoid complex queries that will cause a scan over large parts of the
data.

3. Good Indexing and Query Optimization

Effective indexing and query optimization are critical for enhancing the performance of AWS NoSQL
databases, especially when dealing with large datasets. AWS NoSQL databases, such as DynamoDB,
support various indexing strategies that allow for more efficient querying and faster data retrieval.
These include:

Global Secondary Indexes (GSI):
GSIs enable users to query non-primary key attributes efficiently. With GSIs, you can create
alternate query patterns by indexing attributes other than the primary key. 

This allows you to perform queries on different attributes without scanning the entire database,
improving query performance and reducing response time.
Local Secondary Indexes (LSI):
LSIs offer additional flexibility by enabling multiple sorting options within the same partition key.
This index type is useful when you need to perform queries based on different sorting
mechanisms without changing the partitioning scheme. 

It optimizes query performance in scenarios where specific data attributes need to be sorted in
various ways.
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While indexes play a significant role in improving query performance, it’s important to note that they do
come at a cost. The storage throughput required to maintain these indexes can increase storage costs,
so it’s essential to balance indexing strategies with data access patterns.

Over-indexing or using too many indexes can lead to inefficiencies and unnecessary expenses, so a
thoughtful approach to indexing is crucial for optimizing both performance and cost.

4. Data Sharding, Partitioning

Sharding divides the data into smaller portions with partitions and provides better scalability as it gives
better performances with partitioned smaller data and NoSQL support using services AWS Dynamo,
key space provides various NoSQL options.

Best practices on shards and partitions

Choose your carefully distributed partition key as no individual, massive, heavily loaded, intensely
congested spot.
Monitor Partition distribution using CloudWatch so there is a proper chance to alert about
potential Bottlenecks ahead of time.
For Dynamo DB, your Partition key must have sufficient cardinality to distribute data.

5. High Availability and Fault Tolerance

Business continuation is high availability. The Amazon NoSQL solutions provide zero application
downtime for a regional failure for multi-region replications in the event of one region failure.

DynamoDB Global Tables supports multi-regions data replication for low latency reads and writes. The
DocumentDB and Keyspaces provide multi-AZ replication to help in achieving redundancy and
availability in data. Cross-region replication will always ensure that any application remains functional
and responsive after a potential disaster. 

Scaling Strategies for AWS NoSQL Databases
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Scaling AWS NoSQL databases efficiently is crucial to ensure optimal performance, cost-effectiveness,
and adaptability to changing workloads. AWS offers various tools and strategies to dynamically scale
resources, optimize database performance, and handle real-time demands. Below are some key
strategies to consider:

1. Auto Scaling and Performance Tuning

It provides in-built Auto Scaling so that the DynamoDB tables and indexes scale up and down
according to the application’s requirement for a resource based on the resource requirement.

Tuning Performance using Latency, throughput, and Error rates of the metric in Cloud Watch to scale
for the same.

Make use of AWS X-Ray for analyzing performance issues along with database-interaction
optimization.

2. Capacity Management using AWS Lambda

Even in real-time changes of reads and writes, it would be done smoothly because the actual number
of data arrivals might be changing, due to which their dynamics would come into effect so easily.

Applications are widely used and tend to have burst traffic, creating unpredictable workload patterns.
Thus, it is well-suited to event-driven architecture.

3. Cost Optimization
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Scaling does not punch a hole in your pocket, but optimizing options should be chosen:

Use Reserved Capacity while scaling and optimizing the actual working application based on
predictable traffic flows.
The Time-to-Live feature makes data that by default expire, which automatically results in
deletion and therefore reduces cost with regard to your storage.
Scaling your cold data to inexpensive services like Amazon Glacier S3.

All these ensure that NoSQL databases get scaled and become scalable as applications grow.

Conclusion

The more contemporary applications rely on the real-time processing of data and horizontal scalability,
the better the perfect answer that AWS NoSQL databases would provide. It has services such as
DynamoDB, DocumentDB, and Keyspaces designed to scale up with performance and high availability.

That is where the best practices in matters of capacity management, data modeling, and cost
optimization can ensure the NoSQL database on AWS performs stellar even at a time of growth in data.

Now, are you ready to take it up a notch with managing your data? Start implementing AWS NoSQL 
database and unlock what scalable, high-performance cloud computing has to offer.

At Practical Logix, we specialize in architecting and managing scalable NoSQL solutions on AWS.
From optimized data modeling to performance tuning, our cloud experts ensure your databases are
ready to handle growth, securely and cost-effectively.
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