AWS Elastic Beanstalk

Question 1 — What Is AWS Elastic Beanstalk
and What Problem Does It Solve?

AWS Elastic Beanstalk is a fully managed application platform that lets us deploy and run applications
without managing the underlying infrastructure.

It provides:

e Compute environment provisioning

Load balancing and scaling
e Deployment automation

e System monitoring and health management

Its core purpose is to let developers focus on application code, while AWS handles infrastructure
orchestration.

It sits conceptually between:

e Fully managed services (like AWS Lambda) and
e Fully controlled services (like EC2, ECS, EKS)

Elastic Beanstalk provides infrastructure automation without removing customization control.

This means it simplifies deployment while still allowing deep configuration when needed.

Sub-Question 1 — What Problem Exists Without Elastic
Beanstalk?

Before Elastic Beanstalk, deploying a web application required manual orchestration of many layers:

1. Creating and configuring EC2 instances

2. Installing and maintaining runtime environments (Java, Node.js, Python, etc.)
3. Setting up load balancers and auto scaling groups

4. Managing security groups, VPC, and IAM permissions

5. Implementing deployment processes (blue/green, rolling release, etc.)

6. Setting up health checks, monitoring, and logging integrations

7. Handling version rollbacks when deployments fail
This resulted in:

e High operational overhead

e Slow time to deployment

e Duplicate effort across teams

e Environment inconsistencies between dev, staging, and prod
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Elastic Beanstalk solves this problem by automating these layers.

Sub-Question 2 — What Does Elastic Beanstalk Actually
Provide?

Elastic Beanstalk provides a fully automated application environment with:

1. EC2 compute environment provisioning

It launches correct instance sizes, OS images, security groups, and autoscaling groups.
2. Application runtime environment setup

It configures the language runtime (Java, Node, Python, Go, .NET, PHP, Ruby).
3. Load balancer and scaling setup

It automatically integrates with ALB or NLB and configures auto scaling rules.
4. Deployment orchestration

Rolling, immutable, and blue/green deployments are supported natively.
5. Monitoring and health reporting

Integrated health dashboard, CloudWatch metrics, alarms, and logs.
6. Configuration consistency across environments

Environments (dev, test, prod) can be cloned and version-controlled.

In short: You give Beanstalk your application — Beanstalk runs it as a service.

Sub-Question 3 — Where Does Elastic Beanstalk Fit in the
Cloud-Native Architecture Spectrum?

Elastic Beanstalk occupies the middle layer of control and abstraction:
High abstraction (least control)
— AWS Lambda
— AWS Fargate
— AWS App Runner
— Elastic Beanstalk
— Amazon ECS / Amazon EKS
— EC2 bare-metal
Low abstraction (most control)
Meaning:
e |tis more automated than ECS and EKS (no cluster management required).

e But it provides more control than Lambda or App Runner (you can configure OS, scaling rules, load
balancer behavior, etc.)
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This is ideal when:

e You want fast application deployment

e But still need some control over compute type, OS version, and scaling behavior

Beanstalk is essentially "Platform-as-a-Service (PaaS) on top of AWS."

Key Understanding

Elastic Beanstalk solves the problem of infrastructure overhead in application deployment by providing a
ready-made platform that:

e Automatically provisions compute, network, load balancing, scaling, and health monitoring
e Allows developers to deploy applications with just the code

e Still allows full customization when deeper control is needed
It is not a hosting service.
It is not a container orchestration platform.
It is an environment automation system that runs applications reliably.

This is the core identity of Elastic Beanstalk.

Question 2 — How Does Elastic Beanstalk
Provision and Manage the Underlying
Infrastructure (Environment Model)?

Elastic Beanstalk works by creating and managing a complete environment for your application.
This environment includes:

e Compute resources (EC2 instances or containers)

e Load balancing and routing

e Auto scaling capacity

e Network and security boundaries

e |ogging and monitoring integrations

The key idea is:

You deploy your application -» Elastic Beanstalk generates and maintains the infrastructure
required to run it.

The infrastructure is not hidden — it is visible in AWS, owned by your account, and fully configurable when
needed.
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Sub-Question 1 — What Is an Elastic Beanstalk
Environment?

An Environment is the core execution unit in Beanstalk.

An environment contains:

A compute layer (EC2 instances or AWS Fargate tasks)

A platform runtime (Node.js, Java, Python, .NET, etc.)

Aload balancer (ALB or NLB) if configured as a web application
An auto scaling group to handle demand

Instance profiles and IAM roles for AWS permissions

VPC networking configuration and security groups

Health monitoring and logging setup

Each environment maps to a single application version running in production.

You can have multiple environments for the same application, for example:

ApplicationName-dev
ApplicationName-staging

ApplicationName-production

Each environment is isolated, fully independent, and can be cloned.

Sub-Question 2 — How Does Beanstalk Select and
Configure the Compute Layer?

Elastic Beanstalk determines the compute layer based on the Platform Type chosen:

Two major platform models exist:

1. Preconfigured Platform Environments

o EC2 managed instances with pre-installed language runtime

o Example: Node.js on Amazon Linux 2023, Python on AL2, Java Tomcat on AL2023

2. Container-Based Platforms

o Either:
» Single container Docker
®»  Multi-container Docker (ECS under the hood)

o You provide the container image

Beanstalk provisions:

The Instance Type (for example: t3.medium or m5.large)
The AMI (Amazon Linux 2/2023 or Windows Server)

The platform runtime (Node, Python, JVM, .NET Core, etc.)
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It maintains:
e OS patching (optionally automated)
e Runtime upgrades (optional and controlled)

e |nstance replacement during scaling and deployment

This makes Beanstalk suitable for traditional web apps and containerized apps.

Sub-Question 3 — How Does Beanstalk Set Up Load
Balancing and Scaling?

If the environment is of type Web Server, Beanstalk:

e (Creates an Application Load Balancer (ALB) or Network Load Balancer (NLB) depending on the
selected configuration.

e Configures Auto Scaling Group (ASG) for EC2 instance scaling.
e Enables elastic scaling based on:

o CPU utilization

o Network throughput

o Request count per target

o Or custom CloudWatch metrics
Scaling behavior:

e Scale out when demand increases
e Scale in during low traffic

e Always maintain at least the Minimum Instance Count to avoid downtime

Load balancer integration ensures:

e Only healthy instances receive traffic

e |nstances are registered and deregistered automatically

This provides continuity and demand-aligned elasticity.

Sub-Question 4 — How Does Beanstalk Manage
Networking and Security?

Beanstalk environments are deployed into:

e AVPC (Virtual Private Cloud)
e With subnets chosen for public or private access

e With automatically generated security groups
Security includes:

e One security group for the Load Balancer
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e One for EC2 instances

e |AM Instance Profiles for accessing AWS services
Additionally:

e Environments can be made fully private (reachable only within VPC)

e Or public-facing (exposed via ALB/NLB)

This gives both flexibility and security isolation.

Sub-Question 5 — How Does Beanstalk Maintain and
Update the Environment?

Elastic Beanstalk continuously reconciles environment desired state with actual state.
If:

e A node fails
e Adeployment fails
e A health check fails

e Ascaling event occurs
Beanstalk automatically:

e Replaces the instance
e Rolls back to previous application version (if needed)

e Updates routing to avoid unhealthy nodes
Configuration changes are controlled via:

e Beanstalk Console
e _.ebextensions configuration files
e Environment configuration APIs

e Saved configuration templates
This ensures:

e (Configurations remain consistent across environments

e Operations and troubleshooting are predictable

Beanstalk behaves like a managed orchestration controller, not just a hosting service.

Key Understanding

Elastic Beanstalk does not hide infrastructure.

It automates infrastructure creation and lifecycle management while letting you keep full visibility and
override when needed.

Environment = Application + Compute + Load Balancer + Scaling + Network + Security + Monitoring
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This gives:
e Developer simplicity
e Operational consistency
e Infrastructure transparency

e Strategic control when customization is needed

This is the core execution model of Elastic Beanstalk.

Question 3 — How Does Elastic Beanstalk
Deploy Applications and Manage Application
Versions (Deployment Model)?

Elastic Beanstalk uses a versioned deployment model, where every application deployment is tracked as a
versioned artifact stored in Amazon S3.

This enables:

e Full deployment history
e Fastrollback to any previous version

e Consistency across multiple environments (dev, staging, prod)
Beanstalk does not overwrite or lose older versions.

It treats application versions as immutable build artifacts, which is essential for reliability and traceability.

Sub-Question 1 — What Is an Application Version in Elastic
Beanstalk?

An Application Version is a packaged form of your application code.
It may be:

e AZIP archive containing source code (Node, Python, Ruby, Java WAR, .NET, PHP, etc.)
e A Docker image reference
e A Docker Compose configuration

e AJAR or WAR deployment for Tomcat/Java environments
This artifact is uploaded to:

e An S3 bucket managed by Elastic Beanstalk
Every version is identified by:

e Application Name
e Version Label

e Description (optional)
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The application version is then deployed into one or more environments.
This allows:

e The same version to be deployed safely across dev — test — production

e Rollbacks without rebuilding artifacts

This is immutable deployment, similar to ECS/EKS container tags.

Sub-Question 2 — How Does Elastic Beanstalk Perform
Deployments to Running Environments?

When a new version is deployed, Beanstalk updates the environment using one of several deployment
policies.

Core deployment policies include:

1. All at Once
o Replace application on all instances at the same time
o Fastest, but causes brief downtime
o Used mainly in dev environments
2. Rolling Deployment
o Replace instances in batches
o Ensures some capacity remains active during deployment
o Traffic continues without interruption
3. Rolling with Additional Batch
o Creates extra temporary instances to maintain full capacity during deployment
o Ensures zero performance loss during rollout
4. Immutable Deployment
o Creates a new Auto Scaling Group with new instances running the new version
o Shifts traffic only when new instances pass health and readiness checks

o Safest strategy (no impact on current running version)

This deployment control makes Beanstalk suitable for high availability and production workloads.

Sub-Question 3 — How Does Elastic Beanstalk Support
Blue/Green Deployments?

Blue/Green Deployment in Beanstalk works by:

e Cloning a running environment (this becomes the Green environment)

Deploying the new version to the Green environment

Testing Green independently without affecting users

e Swapping URLs between Blue (old) and Green (new)


af://n361
af://n401

Key benefits:

e Zero downtime
e Instant rollback (swap back)

e Safe version testing under real infrastructure
This is used in:

e Production-grade updates
e Database migration phases

e Risk-sensitive release cycles

Blue/Green in Beanstalk is first-class, not custom-implemented.

Sub-Question 4 — How Are Configuration and Application
Versioning Separated?
Elastic Beanstalk separates:

e Application version (code artifact)
e Environment configuration (settings, scaling, VPC, load balancer, OS platform version)

This enables:

e Updating application code without altering infrastructure

e Updating infrastructure without redeploying code
Configuration consistency is managed via:

e Saved Configurations

e _.ebextensions configuration files

e Environment configuration API
This separation is critical for:

e Stable production lifecycle

e Multi-environment pipelines

e Compliance and audit traceability

Sub-Question 5 — How Do Logs, Monitoring, and Health
Reporting Integrate with Deployment Flow?

Elastic Beanstalk integrates automatically with:

CloudWatch Logs

CloudWatch Metrics

Health Dashboard (Elastic Beanstalk Health Reporting System)

Instance Monitoring Tools (e.g., enhanced health checking)
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During deployments:

e Unhealthy instances are removed from load balancer targets
e Failed deployments trigger automatic rollback (depending on configuration)

e Logs can be pushed automatically to S3 or CloudWatch for debugging
This allows:

e Rapid diagnosis of deployment errors
e Proactive rollback decision-making

e No manual SSH into instances unless debugging requires it

Visibility is built into the deployment pipeline.

Key Understanding

Elastic Beanstalk provides a safe, versioned, rollback-ready deployment lifecycle, consisting of:
Application Version

— Immutable code artifact stored in S3

Deployment Strategies

— Rolling, Rolling with extra batch, Immutable, Blue/Green

Environment Configuration

— Separate from code for stability and control

Health-Driven Deployment Logic

— Routes traffic only to healthy and ready instances

This makes deployments:

e Controlled
e Reversible
e Repeatable
e Transparent

e Operationally safe

Beanstalk's deployment model aligns tightly with enterprise DevOps release patterns.

Question 4 — How Does Elastic Beanstalk
Handle Scaling, Load Balancing, and High
Availability?

Elastic Beanstalk is designed to ensure that applications remain responsive, available, and performant as
traffic changes.


af://n489
af://n513

To achieve this, it integrates four core mechanisms:
1. Load Balancing
2. Health Monitoring
3. Auto Scaling

4. Multi-AZ High Availability

Together, these create a self-adjusting application environment that can handle varying user load, traffic
spikes, and infrastructure failure.

Sub-Question 1 — How Does Elastic Beanstalk Use Load
Balancers?

When you create a Web Server environment, Elastic Beanstalk:

e Automatically provisions a Load Balancer
e Registers EC2 instances behind it

e Ensures requests are distributed evenly
The load balancer type depends on the chosen configuration:

e Application Load Balancer (ALB) for HTTP/HTTPS applications

¢ Network Load Balancer (NLB) for high-performance TCP or custom protocols
The load balancer:

e Routes traffic only to healthy instances

e Removes unhealthy instances dynamically

e Supports secure HTTPS termination

e Optionally integrates with AWS WAF for application-level security
This provides:

e Continuous application availability
e Consistent response times

e Ready-to-use production-grade traffic routing

Sub-Question 2 — How Does Elastic Beanstalk Perform
Health Monitoring?

Elastic Beanstalk integrates:

e |oad balancer health checks
e EC2 instance-level checks

e Application-level health checks

If an instance is:
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e Unresponsive
e Failing health checks

e Experiencing application-level errors
Elastic Beanstalk automatically:

e Marks it unhealthy
e Replaces the instance

e Re-registers new instances with the load balancer
This is the foundation of self-healing behavior.
Additionally:

e The Enhanced Health Dashboard shows real-time environment state and failure reasons.

e CloudWatch metrics and logs provide insight into performance and errors.

Health checks ensure that only working instances serve user traffic.

Sub-Question 3 — How Does Auto Scaling Work in Elastic
Beanstalk?

Elastic Beanstalk configures an Auto Scaling Group (ASG) behind the scenes.
The ASG maintains:

¢ A minimum number of instances (always running)

e A maximum number of instances (cost and capacity boundary)
Scaling decisions are based on:

e CPU usage

e Network throughput

¢ Request rate per instance

e Or custom CloudWatch metrics
Scaling behaviors:

e When load increases: Instances are added

e When load decreases: Instances are terminated
This ensures:

e Stable performance during traffic spikes

e (Cost-efficiency during low activity

e No manual intervention required

Scaling is automatic, elastic, and continuous.


af://n595
af://n629

Sub-Question 4 — How Does Elastic Beanstalk Maintain
High Availability Across Availability Zones?

To achieve high availability:
e The Auto Scaling Group is spread across multiple Availability Zones
e Load balancer distributes traffic across those zones
e |f one AZ experiences failure, load shifts to the remaining AZs

This protects the application from:

e Zone-level outages
e Network isolation events
e Power or hardware failures in a single region segment
However:
e Multi-AZ requires a minimum of two or more instances always running

e Otherwise, high availability is not guaranteed

This model aligns with enterprise availability requirements.

Sub-Question 5 — How Does Elastic Beanstalk Handle
Sudden Traffic Spikes?

Elastic Beanstalk responds to rapid demand increases by:

e Scaling out proactively based on metrics

e Registering new instances with the load balancer once healthy

e Ensuring instance warm-up delay parameters avoid traffic overload
Additionally:

e You can pre-scale or configure scheduled scaling based on known usage patterns

® You can configure burst capacity strategies, such as choosing instance families optimized for high
network throughput

This ensures stability during:

e Flash sales
e Media promotions
e APl bursts

e Seasonal or unpredictable traffic patterns

The system always works to maintain performance under stress.
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Key Understanding

Elastic Beanstalk provides a fully automated, self-adjusting availability system:

Load Balancer
— Ensures even routing and removes unhealthy instances.
Health Checks
— Continuously evaluate instance and application health.
Auto Scaling
— Dynamically adjusts number of running instances based on real load.
Multi-AZ Deployment
— Protects the application from infrastructure and zone failures.
The result is:

e High reliability

e Automatic failover

e Smooth scaling during peak load

e Continuous uptime without manual operations

This is the core resiliency and elasticity model of Elastic Beanstalk.

Question 5 — How Does Elastic Beanstalk
Handle Configuration, Customization, and
Environment Tuning (.ebextensions and

Platform Configuration)?

Elastic Beanstalk provides automation, but does not remove control.
It allows deep customization of:

e Operating system settings

e Runtime packages and libraries

e Environment variables

e |oad balancer behavior

e Auto scaling rules

e Health check behavior

e Network and security settings

e Application startup sequence

This is done through declarative environment configuration, mainly driven by:
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e Environment Configuration Console and API
e .ebextensions files
e Elastic Beanstalk Platform Hooks (for advanced customization)

e Custom platform builds (when full OS and runtime control is needed)

This ensures the system remains flexible while still being managed.

Sub-Question 1 — What Is the Environment Configuration
Layer?
Every Elastic Beanstalk environment maintains a set of configuration parameters.
These include:
e |nstance type, AMI version, and scaling limits
e |oad balancer type and health check behavior
e Environment variables (application runtime settings)

e VPC subnet and security group selection

e |Logging, monitoring, and health reporting level
These configurations can be managed via:

e AWS Management Console
e Elastic Beanstalk CLI
e Infrastructure as Code (CloudFormation, Terraform, CDK)

e Saved Configuration Templates (to clone environments)
This ensures:

e Development — Staging — Production remain consistent
e Changes are tracked

e Rollbacks and audits are possible

Configuration is treated as versioned state, not manual setup.

Sub-Question 2 — What Are .ebextensions and Why Are
They Important?
The .ebextensions directory contains YAML configuration files that allow customizing the environment at
instance provisioning time.
These can:

e |Install OS packages (for example: system-level libraries, language dependencies)

e Modify system configuration files

e (Create directories or runtime folders
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e Write environment or application config files
e Start or stop services
e Register custom health checks
e Run commands at instance boot time
This is how we:
e Adapt the platform to the application
e Handle nuanced operational requirements

e Ensure repeatable, automated configuration without manual SSH access

.ebextensions ensures configuration is declarative and stored in version control.

Sub-Question 3 — How Does Elastic Beanstalk Support
Custom Platform Builds?

When applications require:

e Non-standard runtime versions
e Specialized system libraries
e Custom base AMIs
e Proprietary application servers
Elastic Beanstalk supports Custom Platforms, where you define:
e The base AMI
e The runtime layer
e The application bootstrapping logic
e The platform update lifecycle
This offers:
e Full control like EC2 or ECS

e With the simplicity and orchestration of Elastic Beanstalk

This is used in enterprise and legacy modernization environments.

Sub-Question 4 — How Does Beanstalk Handle
Environment-Level Secrets and Config Values?

Elastic Beanstalk allows environment variables to be stored in:

e Environment Configuration
e Parameter Store or Secrets Manager (recommended)

e .ebextensions files (not recommended for sensitive data)

Best practice:
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e Use AWS Secrets Manager or Parameter Store and allow the application to retrieve them using IAM
Instance Profile permissions

This ensures:

e No hardcoded secrets in application code
e No secrets committed to version control

e Permissions follow least-privilege principle

This aligns with zero-trust and compliance requirements.

Sub-Question 5 — Why Is Configuration Treating Compute
as Replaceable Important?
Elastic Beanstalk environments treat instances as disposable:

e They can be replaced during deployment
e They can be replaced during autoscaling

e They can be replaced during failure recovery
Therefore:

e All configuration must be automated
e No manual configuration should ever be applied via SSH

e Ifitis not automated, it will be lost

This is the foundation of immutable infrastructure discipline.

Key Understanding

Elastic Beanstalk allows platform-level customization at multiple layers:
Environment Configuration

— Controls scaling, networking, runtime settings

.ebextensions

— Controls machine-level and application environment setup

Platform Hooks

— Controls lifecycle and advanced application integration events

Custom Platforms

— Full control when standard runtimes are insufficient

This enables:

e Standardization of application platform behavior

e Environment consistency across development lifecycle
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e Secure, compliant, controlled application infrastructure

e Zero-manual-maintenance operational model

This is how Elastic Beanstalk maintains balance between automation and control.

Question 6 — How Does Elastic Beanstalk
Integrate with Databases, Storage, and VPC
Networking (Including RDS Best Practices)?

Most real applications require:

e Adatabase
e Sometimes object storage
e Private internal networks

e Connectivity between application and data layers
Elastic Beanstalk provides clear patterns for integrating:

1. Amazon RDS (managed relational databases)
2. S3 (object storage for files, uploads, logs, media)

3. VPC networking (private subnets, secure routing, compliance boundaries)
However:

To maintain resilience and prevent accidental data loss, Beanstalk applications and databases must be
decoupled.

Sub-Question 1 — How Should Elastic Beanstalk Connect to
RDS?

There are two possible approaches for using RDS with Elastic Beanstalk:

Approach A — Create RDS inside the Beanstalk environment

Elastic Beanstalk can provision RDS along with the application environment.
However:

e [f the environment is deleted, the database is deleted as well.

e This is not recommended for production.
It is only appropriate for:

e Temporary demo environments

e Short-lived development environments
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Approach B (Best Practice) — Create RDS outside the Beanstalk
environment
This means:

e RDS is created separately (via Console, Terraform, CDK, CloudFormation)
e The application receives database credentials from:

o Parameter Store

o Secrets Manager

e Security Groups control connectivity
This ensures:

e Deleting or updating the application environment never touches the database

e Database survives deployments, rollbacks, environment recreations

This is the correct enterprise-grade architecture.

Sub-Question 2 — How Is Network Security Enforced When
Connecting Beanstalk to RDS?

When using separate RDS:

e RDS is placed in private subnets, not exposed publicly
e Elastic Beanstalk EC2 instances are also placed in private subnets

e Only the Load Balancer may live in public subnets
Connectivity control is done using Security Groups:

e RDS security group allows inbound traffic only from the Beanstalk application’s instance security group
e No access from the internet

e No wide CIDR rules
This provides:

e Network isolation
e Zero external attack surface

e Compliance with PCI, HIPAA, SOC2, and enterprise security policies

The goal is:

Database reachable only from the application layer — nothing else.
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Sub-Question 3 — How Does Elastic Beanstalk Integrate
with S3 for Application Storage?

Elastic Beanstalk uses S3 for multiple roles:

1. Stores application version artifacts
2. Stores application logs (optional enabled setting)

3. Provides file/object storage for application logic
The application accesses S3 using:

e The IAM Instance Profile assigned to Beanstalk EC2 instances
Best practice:

e Scope |IAM policy to only the buckets or prefixes needed by the application

e Never grant broad access like full S3:* permissions

This keeps storage secure and scoped.

Sub-Question 4 — How Does VPC Networking Placement
Affect Application Architecture?

When deploying Beanstalk in a VPC:

Load Balancer — placed in public subnets

Application EC2 Instances — placed in private subnets

RDS — placed in private isolated subnets

NAT Gateway — allows outbound access to the internet for application updates, but prevents inbound
exposure

This architecture ensures:

e Application servers never expose public IPs
e Database is fully private and unreachable externally

e Security is enforced through VPC routing boundaries

Private subnet placement is the standard production architecture.

Sub-Question 5 — How Does Elastic Beanstalk Support
Database Migration and Versioning?

Elastic Beanstalk itself does not manage schema migrations.
However, it provides hooks for application lifecycle events.
Migrations should be triggered:

e From CI/CD pipeline before deployment


af://n978
af://n999
af://n1020

e Or during application startup using platform hooks

e Or using separate database migration services (for example: Flyway, Liquibase, Django migrations, Rails
migrations)

Critical rule:

e Database changes must be backward compatible during rolling deployments

e Schema changes must not break old application instances still running during rollout

This is the core principle of zero-downtime database evolution.

Key Understanding

Elastic Beanstalk integrates with data and networking layers by separating compute from data and enforcing
secure private connectivity.

Correct production architecture:

Application (Elastic Beanstalk Instances)

— Runs inside private subnets

— Connects to RDS using scoped security groups

— Retrieves credentials from Parameter Store or Secrets Manager
— Stores files in controlled S3 prefixes

— Load Balancer is the only public-facing component

— Scaling and healing happen without affecting the database

This ensures:

e Database durability
e Network isolation
e Secure resource access

e No accidental data loss during application lifecycle changes

This is the enterprise-grade infrastructure integration pattern for Elastic Beanstalk.

Question 7 — How Does Elastic Beanstalk
Provide Monitoring, Logging, Health Visibility,
and Operational Troubleshooting?

Elastic Beanstalk is designed to simplify running applications in production, so it provides built-in
mechanisms to monitor:

e |nfrastructure health

e Application health
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e Performance characteristics
e Error conditions

e Deployment stability

It integrates with AWS observability services so operators can detect issues quickly, diagnose them
accurately, and respond without unstable guesswork.

Sub-Question 1 — What Is Elastic Beanstalk’s Health
Monitoring System?

Elastic Beanstalk provides two health monitoring modes:

1. Basic Health Reporting
o Uses EC2 instance status and Load Balancer health checks
o Reports simple healthy vs. degraded status
2. Enhanced Health Reporting (recommended for production)
o Monitors:
= Application response codes
= |atency
= |nstance-level CPU and memory
= Deployment state
= | oad balancer target health
o Displays color-coded aggregated environment health status:
= Green (healthy)
= Yellow (degraded)
® Red (severely impaired)

Enhanced health gives real-time insight into service stability and helps detect:

e Partial failure
e Slow downstream dependencies

e Deployment problems before full outage occurs

Sub-Question 2 — How Does Beanstalk Integrate with
CloudWatch for Metrics and Alarms?

Elastic Beanstalk automatically publishes environment metrics to Amazon CloudWatch, including:
e CPU utilization per instance
e Network I/0
e Request count and request latency (if ALB used)

e Application health scores
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e Autoscaling activity logs
CloudWatch Alarms can be configured to:

e Trigger alerts
e Scale environments reactively or proactively

e Push notifications to email, Slack, SNS, PagerDuty, or on-call platforms

This provides continuous visibility and proactive alerting.

Sub-Question 3 — How Does Elastic Beanstalk Handle
Logging?
Elastic Beanstalk provides logging visibility at two layers:
1. Application Logs
o stdout and stderr from the application runtime
o Framework logs (for example: Tomcat, Node.js, Python server logs)
2. Instance Logs
o System logs
o Web server logs (Apache, Nginx)
o Platform provisioning logs
Logs can be:
e Viewed directly in the Beanstalk console (snapshot logs on demand)
e Automatically streamed to CloudWatch Logs (recommended)

e Archived to S3 for long-term retention
Automatic CloudWatch log streaming ensures that:

e Logs persist even if instances are replaced or autoscaled

e Debugging and audits remain possible across deployment cycles

Logs are tied to application version timeline for root cause correlation.

Sub-Question 4 — How Does Beanstalk Support
Troubleshooting and Diagnostics?

Elastic Beanstalk provides multiple built-in troubleshooting capabilities:

¢ Health Dashboard: Real-time condition summary

¢ Environment Events feed: Records operational changes and errors

Enhanced Health causes: Shows why environment is degraded

Instance logs: Retrievable even after scaling events

e Instance replacement logic: Automatically heals unhealthy nodes
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¢ Debug mode: Allows temporary bypass of health rules for investigation
Additionally, because Beanstalk uses standard AWS components under the hood:

e You can SSH into EC2 instances when required
e You can inspect load balancer target health and routing

e You can inspect VPC-level connectivity issues

No component is “black box"; all infrastructure is visible and debuggable.

Sub-Question 5 — How Does Beanstalk Help Detect Issues
Before They Impact Users?

Combined observability layers detect early warning signs:

e Increased response latency

e Elevated 4xx or 5xx error rate

e Memory pressure leading to slowdowns
e Unhealthy targets in ALB

e Failures during rolling deployment

e Autoscaling instability or resource saturation
With Enhanced Health + CloudWatch Alarms:

e |ssues surface before users notice
e Preventative scaling or instance replacement can occur automatically

e Team receives incident alerts

This forms a proactive reliability model, not reactive firefighting.

Key Understanding

Elastic Beanstalk provides end-to-end operational visibility, combining:
Health Reporting

— Application and instance-level readiness and stability

Metrics (CloudWatch)

— Performance, load, and scaling indicators

Logging (CloudWatch Logs + S3)

— Debugging, tracing, and historical audit

Instance Replacement + Healing

— Automatic remediation of unhealthy nodes

This results in:
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e Faster troubleshooting
e Predictable failure response
e Reliable production operation

e Minimal manual intervention

Observability is not bolted on — it is built in.

Elastic Beanstalk — Interview-Ready
Explanation

Elastic Beanstalk is a managed application deployment and orchestration service.
It allows us to deploy applications without manually configuring the underlying infrastructure.
We provide the application code, and Beanstalk automatically handles:

e Provisioning EC2 instances
e Setting up load balancing and auto scaling
e Configuring health monitoring and logging

e Orchestrating deployments and rollbacks

The key value is that it automates the environment while still giving us full visibility and the option to
customize everything underneath, because all resources (EC2, ASG, ALB, IAM, VPC) are still created inside
our AWS account, not hidden behind a fully opaque platform.

When to Use Beanstalk

Use Beanstalk when:

e You are deploying web applications or APIs

e You want fast deployment without learning container orchestration

e You want infrastructure to be automated, but not abstracted away
It is commonly used for:

e Monolithic web apps

e Internal corporate applications

e SaaS platforms in growth stage before shifting to microservices

How It Works

When you deploy an application:

1. Beanstalk creates an Environment
2. Inside that environment, it provisions:

o A compute layer (EC2 or Docker container)
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[e]

A load balancer (ALB or NLB)
o An auto scaling group
o Health monitoring

o Logging and metrics integrations
3. Your application is deployed as a versioned artifact stored in S3

4. Deployments are handled using:

o

Rolling update

o

Rolling with extra batch

o

Immutable deployment

o

Or full Blue/Green rollout

So it provides safe, reversible deployment mechanics out of the box.

Scaling and Reliability

Elastic Beanstalk automatically:

e Scales instances up and down based on load
e Replaces unhealthy instances
e Distributes application instances across multiple Availability Zones

e Routes traffic only to healthy application instances

This gives high availability and fault tolerance with minimal operational effort.

Database Best Practice

For production:
¢ Do not create RDS inside the Beanstalk environment
e (reate RDS separately
e Place both RDS and application instances in private subnets
e Exchange credentials via Parameter Store or Secrets Manager
e Use security groups to allow only app — DB access

This ensures:

e The database survives deployments, rollbacks, and environment recreation

Customizing the Environment

e Runtime and OS configuration is done via .ebextensions
e Deeper customization uses platform hooks or custom platform builds

e All configuration should be automated, never applied manually, since instances are disposable and
frequently replaced
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Where It Fits Compared to ECS/EKS

Elastic Beanstalk is:

e Easier than ECS/EKS — because it manages orchestration for you
e More customizable than Lambda — because you still control compute

e Not ideal for large microservice architectures — ECS/EKS scale better for that

So Beanstalk is the middle ground:

Focus on application code -» Tet AWS manage orchestration - keep control when needed.

Interview Closing Summary

If asked to summarize in one line:

Elastic Beanstalk is a platform that automates deployment, scaling, and health management of
applications, while still allowing full visibility and control of the underlying AWS resources.

Real Production Architecture Example —
Elastic Beanstalk + RDS + ALB + Private VPC

This is the standard enterprise-grade Beanstalk architecture used in SaaS platforms and regulated
environments (financial, healthcare, e-commerce).

The application is deployed in a VPC with public and private subnets.

1. Network Layout (VPC and Subnets)

The VPC is divided into:

1. Public Subnets

o Contains only Load Balancer

o Accessible from the internet

o No application logic runs here
2. Private Application Subnets

o Contains Elastic Beanstalk EC2 instances

o Not publicly accessible

o Can only be reached through the Load Balancer or internal services
3. Private Database Subnets

o Contains Amazon RDS
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o No direct access from internet or application layer other than SG-protected ports

o Maximum isolation and security

Outbound Internet access for application instances is provided via a NAT Gateway in public subnet, not public
IPs.

This ensures zero direct network exposure of the application servers.

2. Compute Execution Layer (Elastic Beanstalk
Environment)

The Beanstalk Environment is configured as:
e Environment Type: Web Server
e Platform Type: (example: Python, Node.js, Java, .NET, etc.)
e Instance Placement: Private Subnets only
e |oad Balancer: Application Load Balancer
e Auto Scaling Group: Multiple instances across at least two Availability Zones
e Health Reporting: Enhanced Health
The environment runs the application and exposes it through the ALB, not directly.
Instance security groups:
e Allow inbound traffic only from the ALB's security group
e Allow outbound to the internet via NAT Gateway
e Allow outbound to RDS security group on the DB port
This prevents:
e Public access to EC2 instances
e Unauthorized lateral traffic

e Database being reachable by anyone except the application

3. Load Balancing and Traffic Entry (ALB)

The Application Load Balancer is deployed in public subnets and:

e |istens on port 80 or 443 (HTTPS recommended)
e Terminates TLS (SSL certificates stored in ACM)
e Routes requests to target group containing the Beanstalk instances

e Performs health checks and removes unhealthy instances automatically
Effects:

e Users never see instance IPs

e Routing and scaling are entirely transparent
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e Certificates and encryption are centrally controlled

4. Database Layer (RDS Provisioned Separately)

RDS must not be tied to the Beanstalk environment lifecycle.
RDS is created independently, with:

e Engine (example: PostgreSQL, MySQL, MariaDB)

e Deployed into database-only private subnets

e Security Group allowing inbound only from Beanstalk application instances
e Automatic backups enabled

e Multi-AZ high availability enabled

e Performance Insights enabled for tuning
Database credentials are stored in:
e AWS Secrets Manager or Parameter Store
The Beanstalk application retrieves credentials at runtime using:

e The IAM instance profile

e Least-privilege IAM policy granting access only to that secret
This ensures:

e Deleting the environment never deletes production data

e Secrets never appear in code or config files

5. Autoscaling and High Availability

Elastic Beanstalk configures:

e Auto Scaling Group
e Minimum number of instances always running
e Scaling rules based on CPU or request count
e Multi-AZ instance distribution
This gives:
e Continuous availability
e Graceful handling of traffic bursts

e Automatic failure recovery if instances or zones fail

6. Deployment Strategy for Zero Downtime

Recommended deployment strategy:
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¢ Immutable Deployment for stable production updates
Or

e Blue/Green Deployment when major upgrades occur
Immutable deployment:

e Creates new instances with new version before shifting traffic

e Allows rollback instantly if something goes wrong
Blue/Green deployment:

e Clones full environment
e Shift DNS / Route 53 entry when stable

e Zero user impact

This ensures deployments are safe, reversible, and disruption-free.

7. Observability and Troubleshooting

Enable:

e CloudWatch Logs streaming for instance and app logs
e CloudWatch Metrics for CPU, latency, HTTP errors
e ALB access logs

e RDS Performance Insights
Use Beanstalk Enhanced Health Dashboard for:

e Real-time environment condition
e Unhealthy instance source analysis

e Event-based troubleshooting

No manual SSH required in normal operation.

Final Architecture Summary (Conceptual
Flow)

End User

— Application Load Balancer (public)

— Beanstalk Environment (instances in private subnets)
— RDS (private isolated subnet)

— Secrets retrieved securely through IAM identity

— Scaling and healing controlled automatically

Everything is:
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e Private by default

e |east-privilege by design
e Self-healing under failures
e Scalable under load

e Rollback-capable under deployment risk

This is the correct and secure production design.



