
Best Practices for Optimizing AWS NoSQL Databases for Speed and Efficiency

Description

Today, Amazon DynamoDB and ElastiCache are part of AWS NoSQL databases in the backbone of
modern cloud applications. Businesses have adopted NoSQL databases due to the gradual shift of
migrating businesses to very scalable, low-latency systems.

These databases vary from relational databases. This is because NoSQL databases offer the features
of flexibility, speed, and scalability that can meet real-time applications’ requirements and even big
data workloads.
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Optimizing your AWS NoSQL databases ensures the performance and scalability of your cloud
applications for speed and efficiency. This blog post discusses the top best practices for extracting the
most value from your AWS NoSQL database environment, specifically focused on key AWS NoSQL
offerings like DynamoDB, ElastiCache, and others. 

The techniques included here are data modelling, indexing, query optimization, performance, cost
management, security, and monitoring.

Top Best Practices to Optimise Your AWS NoSQL Databases

Regardless of whether you are using Amazon DynamoDB for low-latency, high-throughput workloads
or use Amazon ElastiCache to reduce latency by caching frequently accessed data, the optimization of
performance in your AWS NoSQL databases is important. Below, you’ll find best practices on different
aspects of NoSQL optimization:

1. Understanding AWS NoSQL Databases

Before exploring optimization techniques, one must understand the core AWS NoSQL database
services and their best uses.

Amazon DynamoDB is a serverless NoSQL database service that scales to accommodate any level of
traffic. It supports a key-value data model and is highly popular when applications require achieving
single-digit millisecond response times at any scale.

Key features:
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Scalability: Automatically increases or decreases provisioned throughput as needed.
Managed Service: Fully managed; therefore, it doesn’t require any database administration.
Improved Performance: Amazon ElastiCache is a fully managed in-memory data store service
for caching data from databases to reduce access times and improve application performance.
Low Latency: It offers sub-millisecond data retrieval, hence making it suitable for high-
performance applications.
Horizontal Scaling: The database can scale horizontally when the demand for high throughput
arises.

Session Management, Tracking leaders’ boards, or generating real-time recommendations are good
use cases.

The services have their specializations and are quite often combined in application requirements.
These are used in fast and highly scalable access patterns in e-commerce applications, game
platforms, IoT apps, or other mobile apps.

2. Best Practices for Data Modeling

The way you design your data models is the biggest factor in how well your NoSQL databases will
perform and run efficiently.

DynamoDB strictly adheres to the principle that relational databases store related data as close
together as possible to minimize the frequency of read operations. This is in contrast to the JOINs and
complex relational structures for which NoSQL databases are not optimized.

Single table design in DynamoDB supports a single table design to store all related data, where all
related data is stored in one table. To make this approach effective, you need to know your access
patterns beforehand to design your partition keys and sort keys accordingly.

Access patterns are very significant while designing a NoSQL data model. You should understand how
your application is going to access the data before you actually model it. Ask these questions:

What data would you retrieve together?
Which are the most significant operations done by your application, for instance, read, write, and
update?
What data is being accessed the most?

3. Indexing and Query Optimization in Your AWS NoSQL Databases

Proper indexing and query optimization are required for optimum performance out of your AWS NoSQL
database.

This is one of the features that DynamoDB in AWS offers to make the DB accessible by all the other
attributes, excluding the primary ones.  There are various kinds of indexes, including the Global
Secondary Index (GSI). In DynamoDB, it’s possible to use an index. Because the partition key is
unique, a new sort of key referring to the main base table also arises.
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Local Secondary Index LSI allows access to the partition key of the base table. However, it is with a
different sort key than the actual table.

GSIs and LSIs—One would pick their attributes depending on query patterns. One creates a
secondary index only when one feels the need, because a secondary index does come with storage
costs as well as some form of overhead of maintenance.

The most critical selection of partition and sort keys is for fast query execution. So, choose your
partition and sort keys to create a distributed workload, avoid throttling, and avoid hot partitions.

4. Performance Optimization for AWS NoSQL Databases

Performance would be the most critical optimization aspect in AWS NoSQL databases. Some of the
most important strategies for optimizing performance include the following ones:

Caching with Amazon ElastiCache: In-memory caching is an important optimization technique.
By caching frequently accessed data, you can significantly reduce database loads and improve
response times.
Use case: You can place the most requested items or user data inside ElastiCache. This saves
latency compared to DynamoDB, which requires querying it every time.
Auto-scaling: With DynamoDB, you automatically scale your read and write capacities
depending on traffic demands; it scales in and out and, therefore, saves you money, as you do
not need to spend on scaling to match the workload of your applications.
Reserved Capacity: For known workloads, you can use reserved capacity in DynamoDB. This is
a commitment to a certain capacity over a period of time, which saves you money while ensuring
the performance you need.
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Monitoring with AWS CloudWatch: AWS CloudWatch offers full monitoring and alerting
capabilities to help you identify bottlenecks and optimize performance. You can track read and
write throughput, latency, and resource usage.

5. Cost Optimization With Your AWS NoSQL Databases

While AWS NoSQL services like DynamoDB offer rapid scalability, it is equally crucial to manage costs
effectively to ensure your infrastructure remains cost-efficient. 

One of the key factors in optimizing costs lies in the correct configuration of read capacity units (RCUs)
and write capacity units (WCUs) in DynamoDB. These units determine the throughput for reading and
writing data and can significantly impact both performance and cost.

When running on provisioned capacity mode, aligning the RCUs and WCUs with actual usage is
essential to avoid unnecessary expenses or performance issues. If you provision too few RCUs or
WCUs, your database can experience under-provisioning, leading to throttling and delays as the
system struggles to handle traffic beyond its set capacity. 

On the other hand, over-provisioning, where RCUs and WCUs are set too high, results in paying for
unused capacity, thereby increasing operational costs unnecessarily.

To effectively optimize costs, consider the following strategies:

Monitor and Adjust Usage: Regularly monitor your application’s read and write patterns to
ensure that your provisioned capacity matches actual demand. This helps prevent both under-
provisioning and over-provisioning, minimizing unnecessary cost or throttling.
Auto Scaling: Enable auto-scaling for your DynamoDB tables to dynamically adjust the read and
write capacity based on demand. This automatic adjustment can significantly improve cost
efficiency by avoiding the need for manual intervention when traffic spikes or dips.
On-Demand Mode: For variable workloads, consider switching to on-demand mode in
DynamoDB, where you pay for actual usage rather than provisioning capacity upfront. This is
especially useful when workloads are unpredictable or have sporadic peaks.

On-Demand vs. Provisioned Mode: Another capacity mode includes DynamoDB.

Provisioned Mode: You mentioned reading and writing capacity units.
On-demand Mode: DynamoDB will automatically change the capacity according to demand.

The on-demand mode will be cheaper when the workload is unpredictable because it charges only
based on requests. If you have a predictable workload, it will save you money with the provisioned
mode and auto-scaling.

Lifecycle Policies: Use lifecycle policies to archive and clean your data so that unnecessary data does
not accumulate. It will be entirely possible to store the older records in Amazon S3 at a lesser cost and
also ensure that your NoSQL database stays lean.
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6. Security Best Practices for AWS NoSQL Databases

Data must be secured as the topmost priority, even in a cloud environment like AWS, in any application.

IAM Policies: Use AWS Identity and Access Management (IAM) to provide fine-grained access
control to your AWS NoSQL databases. Define roles with specific permissions for different teams
or services to provide least-privilege access.
Encryption: The data should be encrypted both in motion and at rest. DynamoDB automatically
encrypts data at rest using AWS Key Management Service. To encrypt in motion, ensure your
application uses HTTPS to encrypt the data in transit.
AWS WAF: It uses the web application firewall offered by AWS that safeguards NoSQL
databases from SQL injection, DDoS attacks, etc. It can stop malicious access as it filters the bad
requests that reach your database.

7. Monitoring and Maintenance

It is important to maintain the performance and health of your AWS NoSQL DB. Active monitoring and
maintenance will be helpful.

AWS CloudWatch Alarms: In this case, implement alarms on the AWS CloudWatch critical
metrics, such as read and write throughput, latency, and error rates, so that you catch the
problem before it affects your end-users.
AWS Trusted Advisor: AWS Trusted Advisor recommends optimizing databases by showing
probable issues and best practice guidelines. The user can use this tool to look into bottlenecks
for performance issues, security gaps, and potential cost savings opportunities.
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Automatically backup DynamoDB tables and have a disaster recovery strategy in place. DynamoDB
supports PITR, which will recover tables at any point in time; this means that data is sure to be safe.

Conclusion

This would also include optimizing AWS NoSQL databases to be efficient and fast. All of the best
practices, from proper data modelling to efficient indexing, caching, and security, should be used so
that your NoSQL databases are fast and responsive while also being cost-effective and secure.

Whether you are using Amazon DynamoDB, Amazon ElastiCache, or even other AWS NoSQL
services, the techniques in the next section ensure you extract everything from those cloud-based
implementations. 

Optimization is not an event but a process toward maximization of your capability for having the best
deliverance, which can be achieved with the help of a cloud configuration in any event in response to
changes in requirements.

Know how we at Practical Logix optimize AWS NoSQL databases for peak performance, cost
efficiency, and security. Get in touch to learn more!
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