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What is a compiler?

"A compiler is a special program that 
translates a programming language's 
source code into machine code, 
bytecode or another programming 
language..." 
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React Compiler

"…is a build-time only tool that automatically optimizes 
your React app. It works with plain JavaScript, and 
understands the Rules of React, so you don’t need to 
rewrite any code to use it…

In order to optimize applications, React Compiler 
automatically memoizes your code…"
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Re-renders in React are cascading
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<Parent/>
state update

<Child/> <Child2/>

<BunchOfStuff/> <VerySlowComponent/>



How to avoid unnecessary re-renders
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● Composition

○ "moving state down"

○ "components as props"

○ "elements as props"

● React.memo()

● useCallback

● useMemo

memoization
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Manual memoization in React

● harder than it seems

● not straightforward

● not intuitive

● readability is lost

● easy to break



Compiler to the rescue! as long as…

● you follow the rules of React

● code is valid, semantic JavaScript

● nullable/optional values and properties are defined before accessing 

them, a.k.a. { "strictNullChecks" : "true" }

React Compiler will skip compilation when it detects an error 

source code
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https://github.com/facebook/react/blob/main/compiler/packages/react-compiler-runtime/src/index.ts#L25-L37
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React Compiler on scrumlr.io

● initial healthcheck with 

● update to React 19
● install eslint-plugin-react-compiler and configure it
● install Compiler
● analyze with React DevTools
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React Compiler on scrumlr.io

Health check: approx.92% can be compiled

Eslint check: 25 skipped components



React Compiler - Takeaways and Concerns
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● Experiment and play around now, adopt later

● Follow The Rules of React

● Pay attention to libraries/packages

● Affects Memory, CPU ?

● Hard to debug ? 
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What is new in React 19
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Client API: use()

Lets you read the value of a Promise or a Context
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Promise

Context
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Client API: Actions

- Perform a data mutation and then update state in 

response

- Automatically manage submitting data:

- Pending state

- Optimistic updates 

- Error Handling

- Forms 
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React DOM: <form> Actions via action and 
formAction props
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React DOM: <form> Actions
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Client API: useActionState()

update state based on the result of an action
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Client API: useActionState()
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Using action for form submission

https://docs.google.com/file/d/1qLLq33DKNmrM3IKY4aruCwUOfIAORnLi/preview
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Traditional form data submission

https://docs.google.com/file/d/17Q1dOWw85mCJ2nDFRQD4GIcoqfMntRmi/preview
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Client API: useFormStatus()

get status information from the last form submission



25



26

Client API: useOptimistic()

optimistically update UI while async request is underway
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Client API: useOptimistic()
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https://docs.google.com/file/d/1U9AnrxiV6WrDKdmWOGJNXI1QIaE5hFGS/preview
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Notes on Actions

● actions trigger transitions → concurrent rendering

● transitions schedules TWO RENDERS 

○ one high priority render with old state

○ one low priority 

● Transitions are not a tool for everyday use

● Specific use → transition from "nothing" to "very heavy stuff"
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● Improvements: ref as prop 
access ref as prop for function components
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● Improvements: Cleanup functions for refs
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● Improvements: Support for Document Metadata
use document metadata tags within components
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● Improvements: stylesheet support
render stylesheets within components
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● Improvements: Preloading resources
new APIs for telling browser how to load resources
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Additionally:
● React Server Components

● server actions with "use action"

● support for async <script> tags within components

● better error reporting

● support for custom elements

● <Context> as Provider



Summary
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● React Compiler is not React 19

● Forget about memoization soon? Not really…

○ Half of re-renders have negligible effect on 
performance

○ Composition
○ External state management 

● Caution when migrating to React 19
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React 19 & React Compiler: Elevating Developer 
Experience Without Compromising Performance


