Compiling JavaScript
ahead-of-time
Oliver Medhurst
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Modern JS engines

Fast startup
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JIT pro: performance!

JS microbenchmarks JIT vs JITless
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JIT pro: performance?
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https://microsoftedge.github.io/edgevr/posts/Super-Duper-Secure-Mode/


https://microsoftedge.github.io/edgevr/posts/Super-Duper-Secure-Mode/

JIT con: security
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https://docs.google.com/spreadsheets/d/1FslzTx4b7sKZK4BR-Dp045JZNB1QZF9wui jK30xBwro


https://docs.google.com/spreadsheets/d/1FslzTx4b7sKZK4BR-DpO45JZNB1QZF9wuijK3OxBwr0

JIT con: overhead

Benchmark 1 (77 runs): node bench/richards.js

measurement mean = © min .. outliers delta
wall_time 65.3ms + 4.45ms 57.8ms .. ms 3 ( 4%) 0%
peak_rss 63.8MB + 718KB 60.7MB .. MB 2 ( 3%) [0)74

Benchmark 2 (14 runs): node --jitless bench/richards.js
measurement mean £ © min .. outliers delta
wall_time 365ms + 8.31ms 356MmS .. ms 1 ( 7%) &,
peak_rss 50.7MB + 179KB o :aMB .. MB 0 ( 0%) j‘- 20.5% + 0.6%
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- Started in October 2023
- Full-time (with funding!) since August 2024



Live Demo!



Porffor’'s Architecture
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Porffor’'s Architecture
(under-simplified)
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Test262 59.20% HIINNENIEEGNGEGE

Porffor is ran against Test262, the official ECMAScript conformance test suite, every commit to track conformance progress.

M Pass W Fail M Runtime error Compile error




Vaporware?



Vaperwatre?

= O 3 CanadaHonk / porffor tr 3.4k

<> Code (©) Issues 102 19 Pullrequests 14 G Discussions () Actions [ Projects [ Wiki 3 Settings

*S porffor public £ Unpin @ Unwatch 39 ~
$ main ~ ¥ 1Branch © 0Tags Q t | + - [

%y CanadaHonk compiler: rewrite wasm imports to be dynamic, user-defin... @ /' e58ec6b - 20 hoursago  XY) 2,607 Commits



(e . D
® JavaScript 58.7% ® TypeScript 37.7% ® HTML 3.6%

~/porffor’ tokei compiler --exclude builtins_precompiled.js

Language Files Lines Code Comments Blanks
JavaScript 27 14598 11266 915 2417
TypeScript 35 12287 8184 15935 29190



[% promise.ts
[ reflect.ts

[ setts

[9 string.ts

[ string_f64.ts
[ stringtonumber.ts
[% symbol.ts

[ typedarray.js
B weakmap.ts
[B weakref.ts
[O weakset.ts
[% z_ecma262.ts
O 2cjs

[ allocatorjs

[ assemble.js
[ builtins.js

[ builtins_objects.js

[ builtins_precompiled.js

[ codegen.js
[9 cyclone.js

[ disassemble.js

export const __ _Array_prototype_some = (_this: any[], callbackFn: any, thisArg: any) => {

}:

// 21.4.1.5 DaysInYear (y)

const len: i32 = _this.length;

let 1: 132 = O;

while (i < len) {

if (!!callbackFn.call(thisArg, _this[i], i++, _this)) return true;

return false;

// https://tc39.es/ecma262/multipage/numbers-and-dates.html#sec-daysinyear

export const __ecma262_DaysInYear = (y: number): number => {

}i

// 1. Let ry be R(y).

// 2. If (ry modulo 400) = 0, return 366F.
if (y % 400 == 0) return 366;

// 3. If (ry modulo 160) = @, return 365F.
if (y % 100 == @) return 365;

// 4. If (ry modulo 4) = 0O,
if (y % 4 == 0) return 366;

// 5. Return 365F.

return 365;

return 366F.



Thanks! Questions?

Please ask anything (including JS code for a REPL)

and say hi later! Follow progress:

& porffor.dev #& canadahonk/porffor

@ @canadahonk %é @goose.icu



