in what programming language is facebook
written

in what programming language is facebook written is a question that attracts significant
interest given Facebook's status as one of the largest and most complex social media platforms
globally. Understanding the programming languages and technologies behind Facebook reveals
insights into how the platform achieves its scalability, performance, and feature richness.
Facebook’s development history spans multiple languages, frameworks, and tools, reflecting the
evolution of web development and the specific needs of such a massive application. This article
explores the primary programming languages Facebook uses, the reasons behind their choices, and
how different components of Facebook’s infrastructure are implemented. Additionally, it covers the
role of proprietary languages and systems developed by Facebook’s engineering teams to optimize
performance and developer productivity. The discussion also includes how Facebook integrates
various languages and technologies to deliver a seamless user experience. Below is a detailed
overview of the main aspects covered in this article.

e Primary Programming Languages Used by Facebook
e PHP and the Development of Hack

e Backend Technologies and Infrastructure

e Frontend Development Languages and Frameworks
e Mobile Application Programming Languages

e Facebook’s Custom Languages and Tools

Primary Programming Languages Used by Facebook

Facebook’s architecture is built on a combination of programming languages, each serving specific
purposes within the platform. The primary languages include PHP, C++, Hack, JavaScript, and
Python. The choice of these languages is influenced by performance needs, ease of development, and
the requirement to handle billions of users and interactions efficiently. Over time, Facebook has also
invested in developing custom languages and tools to address limitations and scale challenges
encountered with traditional languages.

PHP: The Original Foundation

Originally, Facebook was built using PHP, a widely-used server-side scripting language designed for
web development. PHP allowed rapid prototyping and development during Facebook’s early years,
enabling quick deployment of new features. Despite PHP’s reputation for simplicity, Facebook had to
overcome scalability and performance challenges as the user base grew exponentially.



C++ for Performance-Critical Components

To handle performance-sensitive parts of the platform, Facebook employs C++. This language is
known for its speed and efficiency, making it suitable for backend services that require high
throughput and low latency. C++ is often used in systems like Facebook’s data storage, caching
layers, and parts of the infrastructure interacting closely with hardware.

PHP and the Development of Hack

Facebook’s reliance on PHP led to the creation of Hack, a programming language developed
internally to enhance PHP’s capabilities. Hack introduces static typing and other modern features
that improve code safety, maintainability, and performance. It enables developers to write PHP-like
code with additional tools to catch errors early and optimize execution.

Why Hack Was Created

As Facebook’s codebase expanded, the limitations of dynamic typing in PHP became apparent,
increasing the risk of bugs and performance bottlenecks. Hack addresses these issues by combining
dynamic and static typing, allowing gradual typing adoption. This hybrid approach preserves
developer productivity while enhancing code correctness and execution speed.

Features of Hack

Hack supports features such as:

e Static type checking with gradual typing
¢ Generics for reusable components
e Collections and asynchronous programming constructs

e Enhanced error detection during development

Hack runs on the HipHop Virtual Machine (HHVM), Facebook’s custom runtime environment
designed to execute Hack and PHP code efficiently.

Backend Technologies and Infrastructure

Beyond programming languages, Facebook’s backend infrastructure leverages various technologies
to support its massive scale. The backend handles processing user data, managing databases,
caching, and serving content. Efficiency and reliability are critical due to the immense load from
billions of daily active users.



HipHop Virtual Machine (HHVM)

The HHVM is a just-in-time (JIT) compiler and virtual machine developed by Facebook to execute
PHP and Hack code faster than traditional PHP interpreters. By translating PHP/Hack code into
optimized machine code, HHVM significantly improves runtime performance and reduces server
resource consumption.

Databases and Storage Systems

Facebook uses a combination of relational and NoSQL databases, often written in C++ and other
performant languages, to manage its data. Examples include MySQL for structured data and custom
storage solutions like RocksDB. The backend also incorporates caching layers such as Memcached to
accelerate data retrieval.

Frontend Development Languages and Frameworks

The frontend of Facebook, responsible for the user interface and client-side interactivity, is primarily
built using JavaScript and related technologies. This combination ensures rich, dynamic experiences
and responsive interactions for users across devices.

JavaScript and React

JavaScript is the core language for Facebook’s frontend development. Facebook created React, an
open-source JavaScript library, to build reusable UI components and manage application state
efficiently. React’s virtual DOM and component-based architecture allow Facebook to deliver fast
and scalable user interfaces.

CSS and HTML

Alongside JavaScript, standard web technologies such as CSS and HTML form the backbone of
Facebook’s frontend presentation. These technologies handle styling and layout, ensuring consistent
design and accessibility across browsers and devices.

Mobile Application Programming Languages

Facebook’s mobile applications for iOS and Android are developed using languages suited for each
platform, ensuring optimal performance and native user experiences.

Objective-C and Swift for iOS

Historically, Facebook’s iOS app was written in Objective-C, Apple’s primary language for iOS
development. More recently, Swift, a modern language introduced by Apple, has been adopted for
new features and improvements due to its safety and performance advantages.



Java and Kotlin for Android

For Android development, Java was the original language used. Kotlin, officially supported by Google
and known for its concise syntax and safety features, is increasingly used alongside Java to enhance
the Android codebase.

Facebook’s Custom Languages and Tools

To meet unique challenges of scale and efficiency, Facebook has developed several custom
programming languages, compilers, and tools. These innovations enable the company to optimize
performance and improve developer workflows.

Reason: Facebook’s Scale Demands Innovation

Standard programming languages and tools cannot always address the extreme demands of
Facebook’s infrastructure. Custom solutions allow Facebook to tailor features, optimize resource
utilization, and maintain a competitive edge.

Examples of Custom Technologies

e Hack: Enhances PHP with static typing and modern features.
e HHVM: A high-performance runtime for executing Hack and PHP.
* Flow: A static type checker for JavaScript used to improve code quality.

e Presto: A distributed SQL query engine developed for fast data analytics.

These tools highlight Facebook’s commitment to evolving its technology stack beyond conventional
programming languages.

Frequently Asked Questions

In what programming language is Facebook primarily written?

Facebook's backend is primarily written in PHP, which is then optimized using a tool called HipHop
Virtual Machine (HHVM) that converts PHP code into C++ for better performance.

Does Facebook use only one programming language for its
development?

No, Facebook uses multiple programming languages including PHP for backend logic, C++ for



performance-critical components, JavaScript for frontend, and Python for various services.

What is HHVM and how does it relate to Facebook's
programming language?

HHVM (HipHop Virtual Machine) is a virtual machine developed by Facebook that executes
programs written in Hack and PHP, translating PHP code into optimized C++ to improve
performance.

Is PHP still relevant in Facebook's current codebase?

Yes, PHP remains a core part of Facebook's codebase, but it is enhanced with Hack, a programming
language developed by Facebook that extends PHP with additional features.

What is Hack and how is it connected to Facebook's
programming languages?

Hack is a programming language created by Facebook that is built on top of PHP, adding static
typing and other features to improve developer productivity and code safety.

Which language does Facebook use for its mobile app
development?

Facebook's mobile apps are primarily developed using Swift and Objective-C for iOS, and Java and
Kotlin for Android.

Does Facebook use JavaScript in its technology stack?

Yes, Facebook extensively uses JavaScript, especially with React, a front-end library developed by
Facebook for building user interfaces.

Why did Facebook choose PHP as its initial programming
language?

Facebook chose PHP for its ease of use, rapid development capabilities, and wide adoption at the
time of Facebook's inception.

How does Facebook ensure high performance despite using
PHP?

Facebook uses HHVM to convert PHP code into highly optimized machine code, and also
incorporates C++ components to handle performance-critical tasks.

Are there any other programming languages used by Facebook



for backend services?

Yes, besides PHP and C++, Facebook also uses languages like Python, Erlang, and Java for various
backend services and infrastructure.

Additional Resources

1. Programming PHP: Creating Dynamic Web Pages

This book offers a comprehensive introduction to PHP, the primary server-side scripting language
originally used by Facebook. It covers the basics of PHP syntax, functions, and best practices for
developing dynamic web applications. Readers will gain insights into how PHP powers large-scale
platforms like Facebook and learn techniques for optimizing PHP code for performance and
scalability.

2. Hack Programming Language for Beginners

Hack is a programming language developed by Facebook that interoperates seamlessly with PHP
while adding static typing and other modern features. This book provides a beginner-friendly guide
to Hack, explaining its syntax, type system, and how it enhances code reliability and maintainability.
It also explores how Hack enables Facebook to build robust applications efficiently.

3. Mastering the HipHop Virtual Machine (HHVM)

HHVM is an open-source virtual machine created by Facebook to execute PHP and Hack code with
high performance. This book delves into the architecture of HHVM, its just-in-time compilation
techniques, and how it accelerates Facebook's backend services. Readers will learn to deploy and
optimize HHVM for their own PHP/Hack applications.

4. The Art of Scaling Web Applications with PHP and Hack

Focusing on scalability challenges, this book examines how Facebook scales its massive user base
using PHP and Hack. It discusses design patterns, caching strategies, and distributed systems
concepts tailored for PHP/Hack environments. Practical examples illustrate how to build scalable
and maintainable web applications.

5. Inside Facebook: Building the World's Leading Social Network

This book provides an in-depth look at Facebook’s technology stack, with a strong emphasis on the
programming languages and tools used, including PHP, Hack, and C++. It explores Facebook’s
engineering culture, coding standards, and system design principles. Readers gain a holistic
understanding of how Facebook’s software ecosystem works.

6. PHP to Hack: Transitioning to a Modern Programming Language

Designed for PHP developers, this book guides readers through the process of migrating to Hack. It
covers language differences, new features, and how to leverage Hack’s static typing and collections.
The book also includes practical tips for refactoring existing PHP codebases to Hack for improved
performance and safety.

7. Building High-Performance Web Services with PHP and HHVM

This title focuses on creating efficient web services using PHP and Facebook’s HHVM. It covers
asynchronous programming, API design, and performance tuning techniques. Readers will learn how
to build responsive and scalable backend services that can handle large traffic volumes like those at
Facebook.



8. The Hack Cookbook: Practical Recipes for Modern Web Development

Offering a collection of practical examples and recipes, this book helps developers harness the
power of Hack for everyday programming tasks. From type annotations to collections and async
programming, it provides hands-on guidance to write clean and efficient code. The book is ideal for
those looking to adopt Hack in production environments.

9. Facebook Engineering: Open Source Tools and Technologies

This book explores the open-source projects released by Facebook, including HHVM, Hack, and
other developer tools. It explains how these technologies integrate and support Facebook’s massive
infrastructure. Readers get insights into real-world applications of Facebook’s programming
languages and frameworks in large-scale software development.
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