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The challenges with traditional 
PHP applications
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What is serverless?

No infrastructure provisioning, 
no management

Automatic scaling

Pay for value Highly available and secure
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Serverless applications
Event source Services 

(anything)

Changes in 
data state

Requests to 
endpoints

Changes in 
resource state

Function

Node.js
Python
Java
Go
Ruby
.Net (C#/Powershell)
Custom Runtime API



Anatomy of an AWS Lambda function
Your function

Language runtime

Execution 
environment

Lambda service

Compute substrate
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APIs are the front door 
to your backend services
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Amazon API Gateway

Create a unified 
API front-end 
for multiple 

microservices

Authenticate and 
authorize requests 

to a backend

DDoS protection 
and throttling for 

your backend 
applications

Throttle, meter, 
and monetize API 

usage by third-
party developers
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Amazon Aurora
• MySQL- and PostgreSQL-compatible relational database built for the cloud

• Performance and availability of commercial-grade databases 
at 1/10th the cost

Performance
and scalability

5x throughput of standard
MySQL and 3x of standard
PostgreSQL; scale-out up 

to 15 read replicas

Availability
and durability

Fault-tolerant, self-healing
storage; 6 copies of data 

across 3 Availability Zones; 
nearly continuous 

backup to S3

Highly 
secure

Network isolation,
encryption at
rest/transit 

Fully 
managed

Managed by RDS: No
hardware provisioning,

software patching, setup,
configuration, or backups
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Pool and share 

application scaling

availability
DB failover times

data security
access controls

• Fully managed, highly available database proxy feature for Amazon RDS
• Pools and shares database connections to make applications more scalable, 

resilient to database failures, and secure

Amazon RDS Proxy



Amazon RDS 
Proxy

AWS Lambda AWS Identity and Access 
Management

AWS Secrets Manager Amazon Aurora

Use trust policy

Create token

Get DB credentials

Open connection

Return token

Use connection pool

Return connection ID
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Approximately 80% of the web runs on PHP

Source: https://w3techs.com/technologies/overview/programming_language

https://w3techs.com/technologies/overview/programming_language


Bring any Linux-compatible language runtime

Powered by the Runtime API

Custom runtimes distributed as layers

AWS Lambda custom runtimes



Lambda environment

Run
bootstrap

Run
handler code

Download 
your code

Start new
execution 

environment

Event source

Bootstrap.php

Lambda runtime API

Lambda function

The bootstrap executable 
acts as a bridge between 
the runtime HTTP API and 
the function to be invoked



Lambda environment

Bootstrap.php

Process events/headers

Clean-up

Initialize and invoke function

Response/error handling

Run
bootstrap

Run
handler code

Download 
your code

Start new
execution 

environment

Event source

Lambda runtime API

Lambda function

Bootstrap needs to manage 
response/error handling, 
context, creation, and 
function execution



The host and port of the runtime API

The handler location configured on the function 

The directory that contains the function code

$_ENV[‘AWS_LAMBDA_RUNTIME_API’]

$_ENV[‘_HANDLER’]

$_ENV[‘LAMBDA_TASK_ROOT’]

Lambda environment

Run
bootstrap

Run
handler code

Download 
your code

Start new
execution 

environment

Event source

Bootstrap.php

Lambda runtime API

Lambda function

Information on the 
bootstrap file and the 
function handler are shared 
as environment variables

https://docs.aws.amazon.com/lambda/latest/dg/runtimes-api.html


Process next request

Handler function name from $_ENV

Return response/error

Interact with runtime API

Bootstrap file
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PHP versions, modules, and 
package dependencies



Compile the required version of PHP
in an Amazon Linux environment 

Include any extensions with 
the PHP configuration

PHP versions and extensions

Package the PHP binary 
and bootstrap file 
together into a file

Publish the file to a layer Add the layer to your 
Lambda function



Libraries and dependencies

Install Composer; install any
additional libraries; package 
the dependencies into a binary

Use the AWS CLI to publish 
a layer from the binary

Add the vendor layer to your 
Lambda function



Libraries and dependencies 
in your lambda code

Use statement imports 
classes before the 
function handler

Use the imported library
inside the function handler



Libraries and dependencies 
in your lambda code

Use statement imports 
classes before the 
function handler

Use the imported library 
inside the function handler



Open-source runtimes for PHP

Open source,
production-ready 
PHP runtimes for 
AWS Lambda

Deploy as a layer with AWS 
Serverless Application 
Model (AWS SAM) or 
Serverless Framework



Bref’s PHP-FPM layer

PHP-FPM is a server implementing the FastCGI protocol, 
developed by the PHP core team

It is traditionally used with HTTP servers like Apache or NGINX 
to manage inbound HTTP requests for PHP applications at 
high loads

Single process per HTTP request Returning HTTP responses

OPcode cache optimizations

Memory cache optimizations Database persistent connections

$_GET

$_POST $_ENV $_SERVER$_REQUEST

$_GLOBALS

Bref’s implementation of PHP-FPM handles:
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API Gateway PHP

Lambda MySQL



API Gateway PHP

Lambda MySQL



AWS Cloud



Amazon API 
Gateway

AWS Lambda Amazon Aurora

AWS Cloud

/*

website.com/*

VPC

Lambda as a scalable web serverAPI Gateway to catch all requests



Amazon API 
Gateway

/
/*

API Gateway rule config

apache2 config file

public/.htaccess{
AWS Lambda

API Gateway routing 
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Amazon 
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Event-driven microservices
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Front-end application makes requests to 
a resource generated by API Gateway

Event-driven microservices
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and invokes Lambda function

Event-driven microservices



Lambda function processes request 
using PHP custom runtime
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VPC

Lambda uses RDS Proxy to pool 
and manage DB connections

/purchaseAmazon API 
Gateway

Amazon Aurora

AWS Cloud

/*

/api/*

website.com/*

AWS Amplify
Console

/auth

/activity

/delete

/search

/update

/view

/user

/users

/map

.html

.css

.js

.jpg .mov .mp4 .png 

Amazon 
RDS Proxy

Event-driven microservices



VPC

Amazon Aurora runs MySQL query 
and returns results to Lambda
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AWS Cloud

AWS Step Functions

Amazon EventBridge

Amazon SQS

Lambda functions send downstream 
to AWS service or microservices

Amazon S3/purchaseAmazon API 
Gateway

/*

/api/*

website.com/*

AWS Amplify
Console

/auth

/activity

/delete

/search

/update

/view

/user

/users

/map

.html

.css

.js

.jpg .mov .mp4 .png 

Event-driven microservices



© 2020, Amazon Web Services, Inc. or its affiliates. All rights reserved.

Getting started
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AWS Cloud Development Kit (AWS CDK)

CDK application AWS 
CloudFormation 

template
Stack(s)

Construct Construct

Resources

AWS 
CloudFormation

Amazon SQS AWS Lambda Amazon S3 
bucket

Amazon 
DynamoDB



Stack(s)

Serverless LAMP stack construct library 

CDK application AWS 
CloudFormation 

template

Resources

AWS 
CloudFormation

Serverless 
Laravel

Aurora RDS



Setting up application code base
I N S T A L L  L A R A V E L  A N D  O P E N - S O U R C E  B R E F  P A C K A G E S

Create directories for AWS 
CDK and Laravel project

Create the new Laravel 
project with Docker

Install bref/bref and 
bref/laravel-bridge packages 
in the vendor directories



Initializing CDK construct
D E F I N E  C L O U D  R E S O U R C E S  W I T H  C D K  C O N S T R U C T S  L I B R A R I E S

Initialize an AWS CDK 
project with TypeScript

Install the cdk-severless-lamp 
npm module



Initializing CDK for serverless LAMP stack
T H E  F O L L O W I N G  F I L E  S T R U C T U R E  I S  C R E A T E D

CDK template file to 
define cloud resources

PHP Laravel application



What do I do next?
AWS Serverless PHP code examples on GitHub

https://s12d.com/LAMP

https://s12d.com/bref
Open-source PHP layer for Lambda

Community-curated resources
https://s12d.com/LAMPresources



Recap

The traditional LAMP Stack doesn’t scale well 

With serverless technologies, PHP developers can:

You can build serverless applications with PHP

• Build scalable web applications without managing infrastructure

• Build decoupled microservices for backend applications

• Use mature, existing PHP frameworks

•Move from prototype to production at speed

• Compile their own custom runtime or use an open-source layer



Thank you!
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