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Hi, I’m Stu

➔ Software engineer

➔ Founder and Chief Scientist at Red Badger

➔ @stuartharris
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About us

Red Badger is the
Digital Product transformation 
consultancy

We help modern enterprises continuously evolve their 
products and services. We craft digital products 
customers love, build next generation platforms and 
embed new digital capabilities
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Years old, founded 2010

People
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Permanent, London team
90%+
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What is WebAssembly? Well, it’s not (only) Web and it’s not 
Assembly! 

It is a bytecode (like Java 
bytecode or the Common 
Intermediate Language of .Net).

More formally — it’s a binary 
instruction format for a 
stack-based virtual machine.



How is it different?
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Simple
Possibly the simplest virtual machine we have. Only has 4 types 
(i32/64 and f32/64). No baked-in OOP concepts (like JVM). No 
coupling to APIs, the DOM, or screen-space (like Java applets).

Secure
Designed to run untrusted code in the browser. Deny-by-default 
sandbox ensures code cannot, itself, run any side effects.

Speedy
Designed to run code at native speeds. Lightweight. No runtime or 
garbage collection (although there is a spec for that). Streaming 
compilation.



A brief History
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C/C++ to JS 
with 

emscripten

asm.js, a 
strict subset 

of JS
WebAssembly 

1.0

WebAssembly 
Interface Types 

(WIT)
WebAssembly 
Component 

Model

WebAssembly 
System Interface 

(WASI)

WebAssembly 
2.0 (draft)

2014-2015
Nov 2017
all major browsers

2024

2026?

2011
2013

2022

W3C: 4th 
language of the 
web alongside 
HTML, JS, CSS

2019



Demo
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What is the simplest WebAssembly module 
we could create?



WebAssembly Text
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WebAssembly Modules
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Demo
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Let’s use a real programming language to create a 
WebAssembly module on MacOS.

… and then let’s run that same binary on a Linux 
machine!
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WebAssembly Module in Rust



WebAssembly Components
WebAssembly Interface Types

WASI preview 1 - modules

WASI preview 2 - components

● Polyglot
● Canonical ABI, with static and dynamic linking
● Capability based security
● Bindings generation — e.g. wasm-bindgen
● Interface virtualisation — a component can’t tell if the other side is 

another component or the host
● Shared nothing architecture, with resources
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WebAssembly Components
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WebAssembly Components
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Platform evolution
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The wasmCloud platform
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Performance Safety Portability

Simple stack-based virtual 
machine for executing 

code written in any 
language at near native 
speeds, with almost no 

overhead.

Designed for running 
untrusted code in the 

browser, Wasm’s sandbox 
is essential for running 

enterprise applications that 
are composed from open 

source software.

Portable across all 
machine architectures and 
operating systems, Wasm 
binaries are small and can 

start up instantly. 
Components are a 

standard shape and 
portable across platforms 

and clouds.

WebAssembly

“WebAssembly (abbreviated Wasm) is a binary instruction format for a stack-based virtual machine. 
Wasm is designed as a portable compilation target for programming languages, enabling deployment on 

the web for client and server applications.”
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Thank you

red-badger.com

hello@red-badger.com

22

https://red-badger.com/
mailto:hello@red-badger.com

