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One code base, 
many platforms



Background & Motivation
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1. Create a multi- platform app dev experience fully in Rust

ü leverage the robust, safe, and performant Rust ecosystem

üavoid dealing with multiple languages/environments

ünever write a single line of platform-specific code

2. Make Mobile a first- class concern in the Rust community
Åthe Rust experience on Mobile has felt neglected

Project Robius goals at a glance

Devs 

can:



Background ă Project Robius app dev framework

ÅFully open-source, decentralized, and community-driven

ÅIndependent collaborators across US, Europe, Aus/NZ, S. America, China

ÅAll components are also written entirely in Rust
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But why Robius? ü ±sl­l _­l _}­l_jº r­l_± L²®± P6 ±¢¢}|t±® ¢²± ±sl­l

Åegui, Iced, Slint, Leptos, Tauri, Dioxus, Makepad, Xilem, Freya, Ribirù ü

   Ÿ Osl­lĚ® more to app dev than just drawing a GUI!

ÅO­_jt±t¢ _}}ºù L²®± _ªª® s_·l gll  ė}l®® L²®±ù ~¢­l ¢±sl­ h¢jlĘ
(a small Rust core surrounded by big platform-specific wrappers



1. Needed a key app to drive Robius development

ÅėVs_± |t j ¢q _ªª t® strs}º demandingÿĘ  (of UI & platform abstractions)

üA modern chat client! 

ÅRequires network, geolocation, file/image access, audio/video capture & 
playback, system notifications, clipboard, rich text formatting & input, 
persistent device storage & cache, connectivity mgmt, biometric auth, 
secret key storage, and so much more!

ÅWhy Matrix?

ÅShares our values: open-source, decentralized, community-driven,
    and now focused on Rust

Why Robrix, though?
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1. Needed a key app to drive Robius development
ü A modern chat client is quite demanding

ÅMatrix aligns with our values & goals

2. )²± ±sl øøø ®t hl ¸lĚ·l _}­l_jº ®±_­±ljù ¸sº ®±¢ª ±sl­lÿ
=l±Ě® r¢ q²­±sl­ý
ÅCan we make a unique Matrix client for power users / productivity?

Å*_  ¸l ~_|l L¢g­t¹ t ±¢ _ hl ±­_} ės²gĘ q¢­ qljl­_±lj ®l­·thl®ÿ
ÅFocus on the needs of open-source community & developers

ÅCombine Matrix, ActivityPub, local AI LLMs, source code tools, etc.

Why Robrix, though?
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The better the app, the stronger the case for Rust app dev!



Goals  &  Roadmap
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Main Robius goal: create reference design of full system stack

Application

Business logic

Platform/OS Native Layers
(Linux, macOS, Windows, Android, iOS, Web, HarmonyOS Χύ

UI toolkit
(Makepad, Dioxus, etc)

Platform Abstractions

Networking Location

Sensors

Concurrency 
Mgmt library

Application logic
UI 

logic
UX 

logic

Widgets

Events

Animation Actions

Drawing

Multimedia

Power Permissions Connectivity

Storage

Other Events Keychain Dialogs Notifications

ClipboardDrag & DropTime/AlarmIPC/Signals

CCL ƭŀȅŜǊ όwǳǎǘ Ҧ ƴŀǘƛǾŜ ƭŀƴƎǳŀƎŜύ

runtime 
components

main UI 
thread 
token

async 
tasks

bkgd thread workloads

comm. primitives



    Robrix App  
   Architecture

(Matrix parts)

ÅL¢g­t¹Ě® needs guide 
Robius development and   
implementation priority

ÅWriting/using Robrix 
forces us to dogfood 
Robius components

Åand Makepad, of course, 
which needed many new 
features to support Robrix
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Concurrent 
Runtime

async executor,
multithreading,

thread pools

Concurrency 
Mgmt library

Application

Business logic (SDK use & more)

Platform/OS Native Layers

UI toolkit
(Makepad) Platform Abstractions

Networking Location

Application logicRooms 
list

Widgets

Animation

Drawing

Multimedia

Permissions

Connectivity

Storage/Cache

Input Events Keychain Notifications

ClipboardDialogs

CCL ƭŀȅŜǊ όwǳǎǘ Ҧ ƴŀǘƛǾŜ ƭŀƴƎǳŀƎŜύ

Room 
view

Rooms 
browser

thread 
token:

&mut  Cx

async 
task pool

thread-local caches

Show 
notifs.

Local msg 
search

Persistent 
settings

Jump 
to 

event

message 
send/recv

Event 
querySettings, 

Themes
In-app 
notifs.

Context 
menus

Member 
info

Image 
viewer

Login, session 
management

Multimedia 
streaming, 

calling

Quick 
replies

Create or 
delete 
room

Video 
display

Account 
management

Input reaction AuthenticationFile/media dialog

Access 
camera, mic, 

speaker

Reactions, 
read 

receipts

Search
Rich text 
format

Join/
leave 
room

Threaded view

Read 
receipt

Application
UI / UX

UI  SDK comm/sync

Authenticationchannels, segqueues, etc 

Events

Actions

and more!



Stage 1:  publish app with fundamental Matrix client features
ÅBasic messaging, login, app persistence, E2EE support

ÅFlesh out sufficient App Dev ecosystem and UI toolkit for major platforms

Stage 2:  >_±­t¹ h}tl ± q¢­ ėª¢¸l­Ę ²®l­®ù  ª}²® !6 t ±lr­_±t¢ 
ÅFeature parity with existing major clients (incl. administrative features)

ÅResponsive UI design with productive (IDE- like) multi - room view

ÅLocal LLM runtime for AI chat bots & conversation summaries
ÅKey point:  does not jeopardize E2EE or data sovereignty

Stage 3:  hl ±­_} ės²gĘ q¢­ qljl­_±lj Ņ ¢ªl - source services

ÅCollect multiple services: chat, discussion forums, code + issues + PRs, 
announcements/microblogs, feed of notifications/activity/news

ÅIdentity management via OpenWallet
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Overall Roadmap

> Q4

Q3

Q1
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Roadmap Stage 1



Stage 1:  the basics 
ÅRealize Matrix client fundamentals

ÅLogin, rooms list (sliding sync), 

basic messaging, replies, reactions,

rich text formatting, images,

E2EE support, app persistence

ÅPublish pre-alpha versions of Robrix

ÅRequires enhanced build tooling for 

releasing, signing, packaging

ÅEstablish app framework for

high performance and efficiency

ÅDespite inherent async/concurrency

ÅKey: j¢ ė ¢±st rĘ on main UI thread
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Gradually checking items 
off our feature tracker

ÅComplete platform support 

from the beginning



Targeted platform abstractions / OS service APIs
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ÅSystem notifications

ÅBiometrics & authentication

ÅFile/image picker dialogs

ÅContext menus (custom, native)

ÅMenu bar (desktop only)

ÅRich clipboard

ÅDrag & Drop

ÅDefault URI/Intent handling

ÅContent sharing to foreign app

ÅNative font access

ÅInput Method Editors (IME)

ÅNative gesture recognition

ÅConnectivity management
ÅWiFi, Bluetooth, NFC, nearby devices

ÅGPS/Location access

ÅMultimedia capture
ÅDevice discovery & configuration
ÅCamera Ē snapshots, video, settings
ÅAudio Ēinput, MIDI, playback

ÅSensors

ÅNative alarms, timers

ÅKeychain (secret storage)

ÅPower management/status

ÅApp lifecycle state transitions

ÅOS-standard data directories

ŀƴŘ ǎƻ ƳǳŎƘ ƳƻǊŜ Χ



Current status  (EOY 2024)
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ŀƴŘ ǎƻ ƳǳŎƘ ƳƻǊŜ Χ

ÅSystem notifications

ÅBiometrics & authentication

ÅFile/image picker dialogs

ÅContext menus (custom, native)

ÅMenu bar (desktop only)

ÅRich clipboard

ÅDrag & Drop

ÅDefault URI/Intent handling

ÅContent sharing to foreign app

ÅNative font access

ÅInput Method Editors (IME)

ÅNative gesture recognition

ÅConnectivity management
ÅWiFi, Bluetooth, NFC, nearby devices

ÅGPS/Location access

ÅMultimedia capture
ÅDevice discovery & configuration
ÅCamera Ē snapshots, video, settings
ÅAudio Ēinput, MIDI, playback

ÅSensors

ÅNative alarms, timers

ÅKeychain (secret storage)

ÅPower management/status

ÅApp lifecycle state transitions

ÅOS-standard data directories



demo time!

for future/offline viewers:
the demo included an overview of Robrix running on macOS and Android.

 
Check out our git repo and run it on your own machine here:

https://github.com/project-robius/robrix 
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https://github.com/project-robius/robrix


ÅRealizing all the practical, unexciting UI features 

ÅExposing & abstracting platform APIs / OS services

ÅHandling complex multi- step builds (Rust + others)
ÅStandardizing compilation of non- Rust system glue layers

ÅSupporting platform-specific toolchains and linking conventions

ÅDefining and executing pre-  and post- compilation steps

ÅPackaging: bundling, codesigning, distributing apps
ÅRequired for system notifications, geolocation  (and so much more)

ÅMaintaining high performance in the face of concurrency and async
ÅKey objective: j¢ ė ¢±st rĘ on main UI thread

ÅBut, UI & other select platform functions must ­²  ¢  ė~_t Ę ±s­l_j

ÅCertain APIs require async, others forbid async

ÅContending with multiple vastly different UI toolkits

Major Robrix-driven implementation challenges
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all across
disparate
platforms



insert fetched 
media (sync)media cache

(shared memory)

non-blocking
media lookup
  (fast path)

insert fetched 
media (async)

non-blocking requests to async funcs

ǊŜǎǇƻƴǎŜǎ ŦǊƻƳ ŀǎȅƴŎ ŦǳƴŎǎΤ
Ǿƛǎǳŀƭ ǳǇŘŀǘŜǎ ŦǊƻƳ ōŀŎƪŜƴŘ ǎŜǊǾŜǊ

bŜǎǘŜŘ ǎȅƴŎ ǊŜǉǳŜǎǘǎΣ 
ǿƘƛŎƘ Ƴŀȅ ŀƭǎƻ όǊŀǊŜƭȅύ 
ǊŜǉǳƛǊŜ ŀǎȅƴŎ ŦǳƴŎǘƛƻƴǎ

ƴƻƴπōƭƻŎƪƛƴƎ ǊŜǉǳŜǎǘǎ 
ǘƻ ōƪƎŘ όǎȅƴŎύ ŦǳƴŎǘƛƻƴǎ

We manually manage mixed concurrency contexts

UI main thread

Background thread

Background thread
in async runtime pool

Makepad 
UI toolkit

tƭŀǘŦƻǊƳκh{ bŀǘƛǾŜ [ŀȅŜǊǎ

wƻōƛǳǎ tƭŀǘŦƻǊƳ !ōǎǘǊŀŎǘƛƻƴǎ

ŘƛǊŜŎǘ ŦǳƴŎǘƛƻƴ Ŏŀƭƭ
ǎȅƴŎ ςҔ ǎȅƴŎ ŎƘŀƴƴŜƭ
ǎȅƴŎ ςҔ ŀǎȅƴŎ ŎƘŀƴƴŜƭ
ŀǎȅƴŎ ςҔ ǎȅƴŎ ŎƘŀƴƴŜƭ

App main func, 
draw routines, 
event handlers

Matrix SDK

App logic 
calling async 
platform APIs 

App logic 
calling sync 

platform APIs 
App logic 

using Matrix
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Roadmap Stages 2 & 3



Stage 2  ă  a Matrix client for power users
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A. Feature parity with existing clients

B. Responsive UI with side-by-side panes & dockable tabs
ÅVisually beautiful and customizable across desktop, tablet, foldable, mobile

ÅFast navigation with keyboard-driven interaction mode

C. Integration with local LLMs to leverage AI benefits
Å!²±¢~_±lj ±¢ªth _ _}º®t®ù hs_± ®º ¢ª®l® ¢q ė¸s_± º¢² ~t®®ljĘù l±hø

ÅChatbot response channels to help newcomers in
large open-source project communities

ÅLocal-only LLM runtime preserves E2EE & data sovereignty



"î 5jehq kje¡¢~j 
      |e~r¡¦ ¤r¡q       
      j¥r ¡rzo hwrjz¡ 

нп

CŜŀǘǳǊŜǎǘƘŀǘ 
ŘƻƴΩǘ ŘǊƛǾŜ 
tǊƻƧŜŎǘ wƻōƛǳǎ 
ŘŜǾŜƭƻǇƳŜƴǘ

Robius: App Dev in Rust



B. Multi-pane dockable tab UI

25Robius: App Dev in Rust

όǘƘŜ ƻǊƛƎƛƴŀƭ ŘŜǎƛƎƴ ǇǊƻǇƻǎŀƭύ 



нс

wƻōǊƛȄΩǎ 
ŀŎǘǳŀƭ
ϦL59Ϧ ¦L

ÅAuto-adapts to 

screen sizes
ÅSame code works 

on Desktop, 

Mobile, Tablet...

Unlock productivity 

for work/social 

chats (just like IDEs)



C.  AI capabilities via local-only LLM integration

V¢²}j Ě± t± gl r­l_± ±¢ l _g}l ±st® Ċ_ j ~¢­lċ q¢­ >_±­t¹ hs_±®ÿ 
ÅBut how can this work without giving an AI service access to all of your data?

ÅLocal LLMs ē benefit from AI without  jeopardizing E2EE, data sovereignty

ÅAuto-handle public FAQs in an open-source project community

Åė!h±t¢  t±l~®Ę:  AI identifies important messages & to-dos from a long backlog

ÅėVs_±Ě® s_ªªl t rĘ:  AI-driven conversation summaries & topical analysis

ÅLonger- term:  Matrix as a medium to share LLM agent recipes, chatbot demos
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5ƛǎŎƻǊŘΩǎ ŎƘŀǘ ǘƻǇƛŎ ǎǳƳƳŀǊƛŜǎ

wƻōƛǳǎΥ !ǇǇ 5ŜǾ ƛƴ wǳǎǘ



5{g~r¥ ¤rww wj£j~eoj /{¥rzą  j¥r ¡rzo kje¡¢~j j¡



5{g~r¥ ¤rww wj£j~eoj /{¥rzą  j¥r ¡rzo kje¡¢~j j¡

ÅMoxin is another Robius app

ÅAlso drove development of widgets, 
platform crates, packaging logic

ÅModels run locally using WasmEdge,
a cross-platform WASM LLM engine

ÅWork has already begun to 
separate the discovery, 
download, execution, and 
configuration of LLMs from the 
_ªªĚ® P6 q­¢ ±l j

ÅComing soon: more modalities 
beyond LLM agents

29Robius: App Dev in Rust



AI Chat

Robrix in-app AI LLMs

олwƻōƛǳǎΥ !ǇǇ 5ŜǾ ƛƴ wǳǎǘ

via a local Moxin installation
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AI Chat

AI model 
ƛǎ ǳǎŜǊΩǎ 
choice



Stage 3 ă a community hub   (for open-source)

он

/Ƙŀǘ όaŀǘǊƛȄύaƛŎǊƻōƭƻƎǎ όaŀǎǘƻŘƻƴύCommunity Forums (Lemmy)

Code [re]view (git) Notes

Notifications, 
activity pane

News feeds (RSS)

wƻōƛǳǎΥ !ǇǇ 5ŜǾ ƛƴ wǳǎǘ


