
WebAssembly is Cool!

(finally)



Doom at 60fps in your browser



Scientific compute with zero install







So who IS  this guy?

(fair question)



Jakob Heuser
Former Pinterest, LinkedIn

Co-founder, builder, maker

Wasm Enthusiast (obviously)



Setting expectations & ground rules

Pro-Wasm doesnʼt mean feeding the hype cycle

See Wasm through a practical lens

Avoid a messy Q&A, letʼs talk in small groups after!



Today

Guy plays DOOM 3 and Minesweeper

About that Jakob guy

What WebAssembly ISNʼT / What WebAssembly IS

Practical use cases

The future & more inspiring stuff



Keep Learning

Google I/O  WebAssembly: A new development paradigm for the web 2023
https://www.youtube.com/watch?v=RcHER3gFXI 

NDC  The WebAssembly Component Model 2024
https://www.youtube.com/watch?v=_fKPvnhX-vI 

Devoxx UK  WebAssembly outside the browser 2024
https://www.youtube.com/watch?v=We1JKjjTFXI 

https://www.youtube.com/watch?v=RcHER-3gFXI
https://www.youtube.com/watch?v=_fKPvnhX-vI
https://www.youtube.com/watch?v=We1JKjjTFXI


So what ISN’T  WebAssembly?

(thanks for reading subtitles!)





NOT  Java in the browser 2.0

Secure by default (no, really)

Does not include a runtime

No direct system calls



“If Wasm+WASI existed in 2008, we 
wouldn't have needed to create Docker. 
That's how important it is.”
Solomon Hykes (co-founder of Docker)



NOT  replacing Docker

WebAssembly excels at single tasks

Docker excels at gnarly imperfect software running together

Youʼre not swapping Docker with Wasm



NOT  replacing JavaScript (sorry)

Something must talk to the DOM

Most companies arenʼt going to add “and a binaryˮ to JS builds



So what IS  WebAssembly?

(besides not being for just the web and also not being assembly)



World’s fastest Wasm history lesson

Announced 2015 / Launched 2017 / W3C 2019

Successor to technologies like asm.js & Emscripten

Now Sept 17) on version 3.0 of the specification



Cool, but what IS  it?

A virtual instruction set architecture (virtual ISA

Uses Linear Memory with few “types :ˮ i32, i64, f32, f64…

Embeddable in a Host Environment



So let’s go 
deeper  into 
WebAssembly



A virtual ISA with a stack-based design



That compiles to a binary instruction format



The stack design

PROGRAM: (i32.const 5) (i32.const 3) (i32.add)

Step 1: i32.const 5        Step 2: i32.const 3        Step 3: i32.add
┌─────────────┐            ┌─────────────┐            ┌─────────────┐
│             │            │      3      │            │      8      │
│             │            ├─────────────┤            │             │
│      5      │            │      5      │            │             │
└─────────────┘            └─────────────┘            └─────────────┘
 Stack: [5]                 Stack: [5, 3]             Stack: [8]





Utilizing Linear Memory



WebAssembly

Doom3 is linear memory & WebGL

Browser Emscripten

inputs

to: i32

Doom3 + idTech 4

WebGL friendly i32[]
<canvas> paint



Gains superpowers through WASI



Embedded in a Host Environment

host boundary



Traps at the Wasm level ⇒ Exceptions in host

Module isolation puts every Wasm in its own memory

Attack surface area defined by features allowed

Without compromising security



WebAssembly at its Best

(the kinds of problems Wasm was meant for)



Scientific computing: BioWasm



Security at near-native speeds



Vector search in edge computing: Voy



Beyond the browser: universal runtimes



The Future of Wasm

(cool things to keep an eye on)



Portable Compute

PostgreSQL UDFs with Extism

Universal build tooling with Moonrepo



Practical Containerization



WebGPU and local LLM



WASI 0.2: Upgraded host interaction (Jan 2024)



Wasm 3.0: Hello features (Sept 2025)

64 bit address space

Native Garbage Collector

Fully Deterministic



Bringing It All Home

(and answering “when do I Wasm?”)



You can
Wasm today!





jakob@codedrift.com
Tell him what you liked about this!



Appendix & Links



Examples

Doom3 Demo

42 Base Pairs data

Arcjet Example

Windows 98 Emulated

https://wasm.continuation-labs.com/d3demo/
https://42basepairs.com/search?query=HG002*.fastq&file=giab.hg002.2D.fastq&preview=
https://example.arcjet.com/signup
https://copy.sh/v86/?profile=windows98


Examples (2)

BioWasm

Voy

Extism 

DuckDB & DuckDBWasm

Moonrepo

https://biowasm.com/
https://github.com/tantaraio/voy
https://extism.org/
https://duckdb.org/
https://duckdb.org/docs/stable/clients/wasm/overview.html
https://moonrepo.dev/


Examples (3)

Wasmer

Boxer

Wasmtime

https://wasmer.io/
https://boxer.dev/
https://wasmtime.dev/


Foundational Technologies

asm.js

Emscripten

http://asmjs.org/
https://emscripten.org/


Specifications

WASI 0.2

Wasm 3.0

https://wasi.dev/
https://webassembly.github.io/spec/


Even More Reading

When is WebAssembly Going to Get DOM Support? (hn)

Wasm cut figma's load time by 3x (figma) 

Shopify Functions using Wasm (shopify) 

WASMs Linear Memory Model (researchgate) 

Debugging WebAssembly (chrome) 

Awesome Wasm Langs (github) 

https://news.ycombinator.com/item?id=44655921
https://www.figma.com/blog/webassembly-cut-figmas-load-time-by-3x/
https://shopify.dev/docs/apps/functions
https://www.researchgate.net/figure/WASMs-linear-memory-model_fig1_383279975
https://developer.chrome.com/blog/wasm-debugging-2020
https://github.com/appcypher/awesome-wasm-langs

