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Understanding AWS Load Balancing: ELB vs ALB
vs NLB

In the dynamic landscape of cloud computing, understanding the intricacies of load
balancing (LB) is essential. This article delves into the AWS LB options: Elastic Load
Balancer (ELB), Application Load Balancer (ALB), and Network Load Balancer (NLB).

Alt: old metal balance to measure weight or mass

It provides an in-depth comparison of ELB versus ALB and guides you in identifying the most
suitable solution for your application needs. By the end of this article, you'll have a clear
understanding of AWS load-balancing mechanisms and how to leverage them for enhanced
application performance.
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ELB vs ALB — Selecting the Right AWS Load Balancing
Solution

In cloud computing, decision-making often involves selecting the right tools and services. For
AWS users, understanding the differences between ELB and ALB, along with NLB, is crucial.
This selection is not merely a matter of preference but hinges on the specific requirements of
your application.

This article aims to demystify these options, providing a comprehensive understanding of
each, and guiding you toward making an informed decision about your AWS load-balancing
strategy.

The Essence of Load Balancing — A Fundamental Overview

The concept of LB plays a pivotal role in managing data traffic across server infrastructures.
It involves the distribution of incoming network or application traffic across multiple servers,
known as a server pool or server farm. High-traffic websites and applications rely on LB to
handle numerous simultaneous requests while maintaining consistent and accurate delivery
of content and services.

Load balancers (LBLNCRSs) act as intermediaries, ensuring efficient distribution of requests,
maintaining server health, and providing resilience against individual server failures.

Diverse Types of AWS — ELB, ALB, and NLB

AWS presents three distinct types of LBLNCRSs, each designed for specific use cases:

e Elastic LBLNCR (ELB): Ideal for applications requiring robust and flexible LB across
multiple Amazon EC2 instances.

e Application LBLNCR (ALB): Best suited for HTTP/HTTPS traffic, offering advanced
request routing tailored to the needs of modern applications.

e Network LBLNCR (NLB): Designed for high-performance, low-latency TCP/UDP
traffic, ideal for handling millions of requests per second.



Salient Features of AWS LBLNCRs

An effective LBLNCR in AWS encompasses several key features:

e Even Distribution: It ensures equitable distribution of user requests or network load
across multiple servers.

e Server Health Checks: Directs traffic only to operational servers, thus maintaining
stability and high performance.

e Scalability: Facilitates the addition or removal of servers in response to varying traffic
demands.

Classic LBLNCR — An Qutdated Yet Fundamental Approach

Classic LBLNCR (CLB) operates at both request and connection levels, providing essential
LB for applications on the EC2-Classic network. It routes traffic based on either the transport
layer (TCP/SSL) or the application layer (HTTP/HTTPS). Despite its foundational role in
AWS's history, CLB is now considered less efficient compared to its modern counterparts
due to its limited functionality and lack of support for advanced routing and application-level
LB.

The Transition from Classic to Contemporary Load Balancing

AWS's evolution has led to the gradual phasing out of CLBs in favor of more advanced
options like the ALB and NLB. The choice between these modern alternatives depends on
the specific network layer requirements of your workload. ALBs are ideal for application-layer
operations, offering sophisticated request routing, while NLBs excel in high-performance,
transport-layer LB.

Selecting the right AWS load-balancing solution requires a thorough understanding of your
application's specific needs and traffic patterns. Whether it's ELB, ALB, or NLB, each option
offers unique features and capabilities, making it imperative to align your choice with your
application's architecture and requirements.

Elastic LB Explained

ELB in AWS orchestrates the distribution of incoming network and application traffic,
dynamically adapting resource allocation to meet varying loads. This functionality is key in
maintaining consistent performance across different availability zones. By utilizing ELB, IT
teams can adjust operational capacity in response to fluctuating application demands and
network traffic, ensuring a smooth, uninterrupted user experience.

Objectives of ELB



ELB, particularly in its Classic version, is engineered with several key objectives to enhance
the performance and security of your application stack:

e Robust Server Identification: Detects and isolates Amazon EC2 instances that pose a
risk to network stability.

e Trustworthy Distribution: Ensures that traffic is evenly distributed among reliable
instances.

e Cipher Support: Offers compatibility with a variety of encryption ciphers for enhanced
security.

e SSL Certificate Management: Centralized handling of Secure Sockets Layer (SSL)
certificates to simplify security protocols.

e Public Key Authentication: Provides fundamental authentication mechanisms using
public key infrastructure.

e Dual Protocol Support: Facilitates compatibility with both IPv4 and IPv6 networks.

Introduction to ALB

The ALB operates at the seventh layer of the OSI model, allowing it to inspect and route
traffic based on application content, beyond simple IP addresses and port numbers. This
capability enables ALB to execute more sophisticated routing decisions compared to Classic
ELB, making it an advanced option in the context of AWS LB.

ALBs are particularly adept in a network environment where containers are involved, such as
with the EC2 Container Service (ECS). They support dynamic host port mapping, enabling
multiple containers on a single EC2 instance to run various applications on different ports.
This complexity is managed seamlessly by the ECS task scheduler, which integrates
efficiently with ALB.

Key Features of ALB

The ALB comes with a suite of features designed to optimize application performance:

e HTTP and HTTPS Protocol Support: Designed to manage and route web-based
traffic effectively.

e Dynamic Scaling: Integrates with Auto Scaling groups to adjust resources based on
demand.

e Sticky Sessions: Utilizes cookies to maintain user session integrity by routing
requests from the same client to the same target.

e Multi-zone Traffic Distribution: Ensures high availability by distributing incoming traffic
across multiple Availability Zones.

e SSL/TLS Certificate Integration: Works in conjunction with ACM (AWS Certificate
Manager) for streamlined SSL/TLS certificate assignment and SSL offload
processes.



NLB Overview

NLB is optimized for high performance, handling TCP and UDP traffic, including
TLS-encrypted TCP connections, exclusively at layer 4. Unlike ALB and ELB, NLB can
assign Elastic IPs and use static IP addresses. NLB excels in handling extreme loads,
capable of processing millions of requests per second with a flow hash routing algorithm for
target group selection.

NLB stands out in scenarios where real-time data streaming or non-HTTP protocols are in
use. It manages traffic without modifying headers and provides dynamic host port mapping
capabilities, covering areas where ALBs might not suffice.

Advantages of Using NLB

NLB offers a range of benefits:

e Host Recovery: Quickly diagnoses and recovers from host failures or offline
scenarios.

e Adaptive Load Management: Adjusts network load as hosts are added or removed,
maintaining optimal performance.

e Port Management Rules: Allows for specific LB behavior definitions for individual IP
ports or port ranges.
Efficient Host Utilization: Reduces host usage when network demand decreases.
Selective Network Access: Enables restrictions on unwanted network traffic to
specified IP ports.

Through this comprehensive examination of ELB, ALB, and NLB, users can gain insights
into selecting the most suitable AWS load-balancing option for their specific application
needs, based on performance requirements, traffic patterns, and security considerations.

Comparing ELB vs ALB vs NLB

In the domain of AWS LB solutions, a comparative analysis of ELB, ALB, and NLB is crucial
for understanding their distinct functionalities and suitability for specific scenarios. While
these solutions share some commonalities as AWS products, their differences are pivotal in
guiding the selection process.

Common Features Across ELB, ALB, and NLB:

e Load Distribution: All three efficiently distribute incoming requests to various targets,
be it EC2 instances or Docker containers.

e Health Checks: Each implements health checks to ensure the integrity and safety of
the network environment.



e Accessibility and Adaptability: They are user-friendly and adaptable to different
operational needs.

e Integration with AWS Services: They can export metrics to AWS CloudWatch and
report data to CloudWatch Logs for enhanced monitoring.

ALB, ELB, and NLB Feature Comparison:

LB Capability: All three provide this feature.

Elasticity: They are elastic and adapt to changing load conditions.

Layer-Specific Operation: ALB excels in Layer 7 (HTTP), NLB in Layer 4 (TCP), while
ELB operates in both.

Cost Efficiency: All have relatively low running costs.

Performance Levels: ALB offers good performance, NLB excels with very high
performance, and ELB has good performance.

High Availability: This is a common feature in all three.

Health Checks: They all perform health checks.

TLS Termination: Supported by all three.

Preserve Source IP: Only NLB offers this feature.

Advanced Routing Choices: ALB provides this, whereas it is not applicable to NLB
and absent in ELB.

User Authentication Support: Only ALB offers this.

EC2-Classic Compatibility: Only ELB supports this.

WebSocket Support: Only ALB supports this.

Docker Container Support: All three support Docker containers.

External Target Support: ALB and NLB support this, but ELB does not.

Key Considerations in Selecting the Right AWS LB Solution

When selecting the right AWS load-balancing solution, certain key considerations must be
taken into account:

e Application Architecture: Understand if your application predominantly uses
HTTP/HTTPS (favoring ALB) or requires high-performance TCP processing (suiting
NLB).

e Performance Needs: Assess whether your application requires the very high
performance and low latency offered by NLB.

e Security and Compliance: Consider the need for advanced security features like user
authentication, which ALB provides.

e Operational Flexibility: Evaluate if your environment necessitates features like
preserving the source IP or advanced routing options.

Strategic Implementation of AWS LBLNCRs

Implementing AWS LB solutions strategically involves:



e Scalability Planning: Ensure that the chosen solution aligns with your scalability
requirements.

e Cost-Benefit Analysis: While all three have similar cost structures, consider the
overall return on investment based on performance and features.

e Monitoring and Management: Utilize AWS CloudWatch integration for effective
monitoring and management of your environment.

e Future-Proofing: Consider future requirements and the ability of the LBLNCRs to
adapt to evolving technology trends.

Conclusion

In the context of AWS LB solutions, ELB, ALB, and NLB each offer unique advantages
tailored to different application requirements. While they share commonalities in cost, high
availability, and basic load-balancing functionalities, their distinctions lie in performance
capabilities, layer-specific operations, and additional features like user authentication and
WebSocket support. The selection should align with the specific needs of your application,
considering factors like architecture, performance requirements, and security needs.

This article aims to provide a comprehensive understanding of these solutions, aiding in an
informed and strategic decision-making process. With their proven reliability and adaptability,
AWS LBLNCRs continue to be a dependable choice in the ever-evolving landscape of cloud
computing.
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