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My name is Yulia.
I work on

Spidermonkey.
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Short history of JS modules
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  —  5https://www.blueskyonmars.com/2009/01/29/what-server-side-javascript-needs/
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How to *load* a module (CommonJS)
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Problem: Synchronous loading

● CommonJS was made for server-side JS.
○ Disk access is much faster than 

network!
● It implemented Synchronous Loading
● This doesn’t work very well for the web…
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6 years later: ES6 Modules

● Published in 2015, implemented by all browsers in 2018
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Agenda

● Prelude (history, standards)

● How does the module system work?

● Why is it not being used more?

● Solution space!

(There are 96 slides. sorry!)
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Ok. Let’s talk modules.
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How do ES Modules Work?
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How do ES Modules Work?
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How do ES Modules Work?
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How do ES Modules Work?
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How to *load* a module (ES6)

Imports Exports

MyModule “www.com
/path.js”

Imports Exports

anotherModule “…” run run()
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How do ES Modules Work?
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The Module Record
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The ES Module Graph
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The Module Map

“./main.js” “./path.js” “./another-module.js”
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The Module Map

Resolved to URL Specifier State

“./main.js” unlinked

“./path.js” unlinked

“./another-module.js” unlinked
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The Module Map

Resolved to URL Specifier State

“./main.js” fetching

“./path.js” unlinked

“./another-module.js” unlinked
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The Module Map

Resolved to URL Specifier State

“./main.js” fetched

“./path.js” unlinked

“./another-module.js” unlinked
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The Module Map

Resolved to URL Specifier State

“./main.js” linking

“./path.js” unlinked

“./another-module.js” unlinked
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The Module Map

Resolved to URL Specifier State

“./main.js” linking

“./path.js” linking

“./another-module.js” unlinked
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The Module Map

Resolved to URL Specifier State

“./main.js” linking

“./path.js” linking

“./another-module.js” linking
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The Module Map

Resolved to URL Specifier State

“./main.js” linking

“./path.js” linking

“./another-module.js” linked
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The Module Map

Resolved to URL Specifier State

“./main.js” linking

“./path.js” linked

“./another-module.js” linked
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The Module Map

Resolved to URL Specifier State

“./main.js” linked

“./path.js” linked

“./another-module.js” linked
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The Module Map

Resolved to URL Specifier State

“./main.js” linked

“./path.js” linked

“./another-module.js” linked

“./import-path.js” unlinked
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The Module Map

“./main.js” “./path.js” “./another-module.js” “./import-path.js”
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The Module Map: Cycle breaking
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The Module Map: Cycle breaking

Resolved to URL Specifier State

“./main.js” linked

“./path.js” linked

“./another-module.js” linked

“./import-path.js” linking
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The Module Map: Cycle breaking

Resolved to URL Specifier State

“./main.js” linked

“./path.js” linked

“./another-module.js” linked

“./import-path.js” linked
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Why URLs?
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Summary

● The module system is

○ Async & Non-interrupting

○ Allows cyclic dependencies

○ Relies on the host’s security mechanisms

○ A global module map
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Why?
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Exploring the 
Firefox case
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Deferred Module Evaluation
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Exploring the 
Bundler case



  —  47



  —  48



  —  49



  —  50

Exploring the 
WASM case
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Import Reflection
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Import Reflection
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Limitations Summary

● No upgrade path from CommonJS!

● Loading time takes much more time than bundles

● Custom loading patterns are not supported
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But wait, there’s more!

● The module system cannot:

○ Stop part way during instantiation

○ Re-instantiate a module

○ Remove a module (GC)
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But wait, there’s more!
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How do we get
our module system
to do all this?



Pure CSS Francine by Diana Smith
  —  58

https://github.com/cyanharlow/purecss-francine
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How do we get
our module system
to do all this?
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Structured Information &
Facilitating Critique
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Software architecture is there to deal with 
all the how questions.

- Author forgotten by my husband
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  —  66By: Lin Clark
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Organizing Principle:
Structure is shaped by Dependencies
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Defining a Layer

● A layer is a collection of work that

○ Has the same dependencies

○ Or must be worked on in parallel

● A layer is complete when all of it’s proposals advance
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Defining a Layer

● Work can continue on proposals blocked by a layer

● Work blocked by a layer is easily identifiable

● Importance of a layer or layer component can be 

identified by its dependencies
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Our focus:
The Module Record
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Layer 0 Walkthrough
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Layer 0
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Layer 0
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Layer 0
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Layer 0
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Layer 0: Module Source

● A module source contains statically 

analyzable information
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Layer 0: 
Module expressions / declarations

● Module expressions expose a bound 

module object that can be executed

● Two proposals
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Unlocked Layer 1 Capabilities
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Unlocked Layer 1 Capabilities
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Unlocked Capabilities
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Unlocked Capabilities
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Unlocked Capabilities
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Unlocked Capabilities
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Unlocked Capabilities
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Links to the proposals
Layer 0:
● Module Source
● Module Expressions

Reading More:
● Module Declarations
● Import Reflection
● Import Assertions
● Compartments

https://github.com/tc39/proposal-compartments/blob/master/0-module-and-module-source.md
https://github.com/tc39/proposal-module-expressions
https://github.com/tc39/proposal-module-declarations
https://github.com/tc39/proposal-import-reflection
https://github.com/tc39/proposal-import-assertions
https://github.com/tc39/proposal-compartments/
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Questions
@codehag@mastodon.social


