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FOUR SUPERHEROES

Dynamic libsScripting engine

IPC Webassembly



SCRIPTING ENGINE
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WEBASSEMBLY
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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.



SOUNDS SIMILAR…

It is a general-purpose programming 
language intended to let programmers 
write once, run anywhere, meaning that 
compiled Java code can run on all 
platforms that support Java without the 
need to recompile.

Java applications are typically compiled 
to bytecode that can run on any Java 
virtual machine (JVM) regardless of the 
underlying computer architecture. 



WEBASSEMBLY

WebAssembly (Wasm) defines a portable binary-code format and a corresponding text 

format for executable programs as well as software interfaces for facilitating 

communication between such programs and their host environment.

The main goal of WebAssembly is to facilitate high-performance applications on web 

pages, but it is also designed to be usable in non-web environments. It is an open 

standard intended to support any language on any operating system, and in practice 

many of the most popular languages already have at least some level of support.



WASM CORE

● Rust
● C / C++
● Python
● Go
● Javascript / Typescript
● Kotlin / Java

WEBASSEMBLY

WASIP2

● Rust (cargo component build)
● Python (componentize-py)
● Go (TinyGo)
● Javascript / Typescript (jco)
● …

Long time ago… At current moment…



WEBASSEMBLY FORMAT

WebAssembly has two formats: binary and 
text formats.

Webassembly need runtime (Stack based 
virtual machine)

Webassembly has some limitations (only int 
and float, linear memory usage)



WASM MODULE ABI

WASM module and runtime both has full 

access to shared memory

WASM module and runtime should trust to 

each other

ABI can change depending on the language
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COMPONENT

WASM Component and runtime work in shared nothing paradigm



COMPONENT

Components, as we know, are building blocks. Logically, components are containers for 

modules or other components, which express their interfaces and dependencies via 

WIT. Conceptually, components are self-describing units of code that interact only 

through interfaces. “self-describing” means components have interface descriptions 

inside. Physically, a component is a specially-formatted WebAssembly file. Internally, 

the component could include multiple traditional (“core”) WebAssembly modules, and 

sub-components, composed via their imports and exports



Canonical ABI

ABI - Application Binary Interface

Is an agreement on how to transfer data in a 
binary format. All WASM components must 
adhere this agreement.

This makes WASM components compatible 
across different languages.



WASI

Webassembly started to be used outside 

the browser and it was necessary to 

determine how to run the code and interact 

with the outside world

WASI is portable, modular, runtime 

independent API for interaction with the 

outside world



RUNTIME

Webassembly started to be used outside 

the browser and it was necessary to 

determine how to run the code and interact 

with the outside world



WEBASSEMBLY COMPONENTS

Containers for modules, or other components 
which express their interfaces and 
dependencies via WIT

Components interact with other world only 
using interfaces instead using shared 
memory

Components can contain multiple traditional core 
module or sub-components, composed via 
interfaces



Webassembly Interface Types

WIT is used to describe WASM 
components Interfaces and Worlds

WIT is not a programming or scripting 
language. It’s just an IDL.

WIT is a contract that is independent of 
programming languages.

WIT



WIT ECOSYSTEM

● WASI:IO

● WASI:CLOCKS

● WASI:CLI

● WASI:HTTP

● WASI:KEYVALUE

● WASI:SOCKETS

● WASI:CLOCK

● WASI:RANDOM

● WASI:LOGGING

● …



COMPONENT COMPOSING

We can compose one web assembly component 

into another and extend functionality.

Each component can use different language
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  WAC  WARG

    WKG

     ECOSYSTEM

   WIZER



Components workflow

Authoring

Composing

Running

Distributing

cargo component, spin new, etc

wac plug, spin

wasmtime, spin, spinkube, Nginx UNIT

registry OCI / WARG, wa.dev



WASIp3

● Integrates with source-language concurrency 
features. For example if we have wit file with 
async function we can write it using C# for 
example and import into Python. In 
additional we can use streaming.

● Make concurrent component composable
● Deperecate wasi:io
● Provide separate isolation levels to 

components

More info:
https://www.youtube.com/watch?v=hgWkiWeGEzk

https://www.youtube.com/watch?v=hgWkiWeGEzk


Async WASI



COMPOSED ASYNC
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LINKS

● Demo examples - examples from demo from presentation
● octabot - host system for running plugins
● plugins for octabot - examples of working plugins
● skds for rust, go and typescript
● octa - builder like go-task, but with plugin system written 

using IPC communication

https://github.com/KyKyPy3/presentation
https://github.com/OctaHive/octabot
https://github.com/OctaHive/octabot-plugins
https://github.com/OctaHive/octabot-rust-sdk
https://github.com/OctaHive/octabot-go-sdk
https://github.com/OctaHive/octabot-typescript-sdk
https://github.com/OctaHive/octa

