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Offline 
support!

Realtime 
collaboration!

User 
agency!

No vendor 
lock-in!

Cheaper 
to run!

Fights  
bit rot!

Own your 
data!
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Problem!
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Topics
Feeling the Local-First Elephant

Taking stock: state of the union 

Looking back: an experience report (YMMV) 

Took a breath-first approach 

Surprising things I've seen along the way 

Point to things that I don't hear much about in LoFi 

Mainly looking forward: pointing at the next chapter

The Far Side, Gary Larson



Six Blind Elephants 🐘
Feeling the Local-First Elephant Up

Gary Larson, The Far Side
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Picking Up Steam
Knee of the (Bell) Curve



Picking Up Steam
Knee of the (Bell) Curve



Picking Up Steam
Knee of the (Bell) Curve



Picking Up Steam
Knee of the (Bell) Curve



Knee of the (Bell) Curve
In the Wild 🦁



Knee of the (Bell) Curve
In the Wild 🦁



Knee of the (Bell) Curve
Livin' On the Edge



Exciting times — in both senses 🎢

Knee of the (Bell) Curve
Livin' On the Edge



Exciting times — in both senses 🎢

Lots of low hanging fruit!

Knee of the (Bell) Curve
Livin' On the Edge



Exciting times — in both senses 🎢

Lots of low hanging fruit!

Frameworks just emerging 

No LoFi LAMP... yet

Knee of the (Bell) Curve
Livin' On the Edge



Exciting times — in both senses 🎢

Lots of low hanging fruit!

Frameworks just emerging 

No LoFi LAMP... yet

Manual, an investment

Knee of the (Bell) Curve
Livin' On the Edge



Exciting times — in both senses 🎢

Lots of low hanging fruit!

Frameworks just emerging 

No LoFi LAMP... yet

Manual, an investment

No hand holding

Knee of the (Bell) Curve
Livin' On the Edge
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New Constrains = New Design Space

LoFi
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LoFi: Interpersonal Computing

What Even is "Local-First"?

*Or: Postmodern

Computing is Personal Again

Desktop: Personal Computing
⬇

Cloud: Impersonal Computing

⬇
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Inevitable
What Even is "Local-First"?

— Mark Miller, Robust Composition

New York is not 
getting any closer 

to Tokyo [...]  
The latency barrier  
[...] will increasingly 

dominate



What Even is "Local-First"?

Users vs Cloud Infra

Source: AWS



What Even is "Local-First"?

Users vs Cloud Infra

Source: AWS



What Even is "Local-First"?

Users vs Cloud Infra

Source: AWS



What Even is "Local-First"?

Users vs Cloud Infra

Source: AWS



What Even is "Local-First"?

Out of the Cloud Tarpit 🦖



What Even is "Local-First"?

Out of the Cloud Tarpit 🦖



What Even is "Local-First"?

Out of the Cloud Tarpit 🦖



What Even is "Local-First"?

Out of the Cloud Tarpit 🦖



What Even is "Local-First"?

Federate Data, Not Apps



What Even is "Local-First"?

Federate Data, Not Apps

💿 💾 📀



What Even is "Local-First"?

Federate Data, Not Apps

💿 💾 📀

Bob’s 
Photo Gallery 

🖼



What Even is "Local-First"?

Federate Data, Not Apps

💿 💾 📀

Carol’s  
Videogame 

👾

Bob’s 
Photo Gallery 

🖼



What Even is "Local-First"?

Federate Data, Not Apps

💿 💾 📀

Alice’s  
Music Player 

🎶

Carol’s  
Videogame 

👾

Bob’s 
Photo Gallery 

🖼



Solving Lamport's Problem
What Even is "Local-First"?



Solving Lamport's Problem
What Even is "Local-First"?

A distributed system is one in which the failure 
of a computer you didn't even know existed can 

render your own computer unusable
— Leslie Lamport



Solving Lamport's Problem
What Even is "Local-First"?

A distributed system is one in which the failure 
of a computer you didn't even know existed can 

render your own computer unusable
— Leslie Lamport

...by this definition,  
LoFi isn't a distributed system 😉

— Martin Kleppmann



A Litmus Test 🧪
What Even is "Local-First"?

...by this definition,  
LoFi isn't a distributed system 😉

— Martin Kleppmann



PACELC 📦🦌
What Even is "Local-First"?



PACELC 📦🦌
What Even is "Local-First"?

P

C A

💔

🔓 🤝



PACELC 📦🦌
What Even is "Local-First"?

EP

C A

💔

🔓

❤🩹

🤝



PACELC 📦🦌
What Even is "Local-First"?

EP

C A L

💔

🔓

❤🩹

⏳🤝



PACELC 📦🦌
What Even is "Local-First"?

EP

C A L
PA/EL 🔓⏳ 📱

💔

🔓

❤🩹

⏳🤝



PACELC 📦🦌
What Even is "Local-First"?

EP

C A L
PA/EL 🔓⏳
PA/EL 🔓⏳

📱
📱

💔

🔓

❤🩹

⏳🤝



PACELC 📦🦌
What Even is "Local-First"?

EP

C A L
PA/EL 🔓⏳

PA/EL 🔓⏳
PA/EL 🔓⏳

📱

📱

📱

💔

🔓

❤🩹

⏳🤝



PACELC 📦🦌
What Even is "Local-First"?

EP

C A L

PA/EC🔓🤝

PA/EL 🔓⏳

PA/EL 🔓⏳
PA/EL 🔓⏳

📱

📱

📱

🏢OT (REDACTED)

💔

🔓

❤🩹

⏳🤝



PACELC 📦🦌
What Even is "Local-First"?

EP

C A L

PA/EC🔓🤝

PA/EL 🔓⏳

PA/EL 🔓⏳
PA/EL 🔓⏳

📱

📱

📱

🏢😈

"the failure of a computer  
you didn't even know existed"

OT (REDACTED)

💔

🔓

❤🩹

⏳🤝



What Even is "Local-First"?
Embracing Reality! 🧬



Fallacies 
1. The network is reliable 
2. Latency is zero 
3. Bandwidth is infinite 
4. The network is secure 
5. Topology doesn't change 
6. There is one administrator 
7.  Transport cost is zero 
8. The network is homogeneous

What Even is "Local-First"?
Embracing Reality! 🧬



Fallacies 
1. The network is reliable 
2. Latency is zero 
3. Bandwidth is infinite 
4. The network is secure 
5. Topology doesn't change 
6. There is one administrator 
7.  Transport cost is zero 
8. The network is homogeneous

What Even is "Local-First"?
Embracing Reality! 🧬

✅
✅

✅

✅



What Even is "Local-First"?
Embracing Reality! 🧬



LoFi Fallacies 
1.  Everyone is online 
2. Pull (manual) is a safe 
3. Local-first doesn't suffer Tesler's Law 
4. All programs are weakly consistent 
5. Encryption-at-rest is secure forever 
6. LoFi can avoid capture 💔

What Even is "Local-First"?
Embracing Reality! 🧬



LoFi Fallacies 
1.  Everyone is online 
2. Pull (manual) is a safe 
3. Local-first doesn't suffer Tesler's Law 
4. All programs are weakly consistent 
5. Encryption-at-rest is secure forever 
6. LoFi can avoid capture 💔

What Even is "Local-First"?
Embracing Reality! 🧬 (Or: mistakes I personally have made)



LoFi Fallacies 
1.  Everyone is online 
2. Pull (manual) is a safe 
3. Local-first doesn't suffer Tesler's Law 
4. All programs are weakly consistent 
5. Encryption-at-rest is secure forever 
6. LoFi can avoid capture 💔

What Even is "Local-First"?
Embracing Reality! 🧬 (Or: mistakes I personally have made)



🌾  From the Field 🦁🐯🐻
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From the Field

Simplify. Simplify. Simplify.

...how hard could it be? 🤷
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Questions From Day One
From the Field



Access control when I'm not online for each request? 

How to tie into existing (non-LoFi) services? 

Want access get more compute resources 

e.g. GPU, email newsletters, secrets management 

...but going "full cloud" feels like a loss 

Read-optimisation / incremental view maintenance 

Selective replication 

Observability tools

Questions From Day One
From the Field
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Layers 🙃

Data 💾

Auth

Compute ⚙

From the Field

🎟

Fx & Resources 🔌



From the Field
Plays Well With Others ⚽

Linearizability

Eventual Consistency

Causal Consistency ......

Viottie & Vukolić, Consistency in Non-Transactional Distributed Storage Systems 
Reduction by Mae Milano, PWL 2023



From the Field
Keeping CALM 🧘

A problem has a consistent, 
coordination-free distributed 
implementation if and only if it is 

monotonic.
— CALM Theorem



LoFi Authorisation Space
👾👩🚀👾



LoFi Authorisation Space

ABUNDANCE SCARCITY

PULL PUSH



LoFi Authorisation Space



Dr. Lea Kissner, Global Lead of Privacy Technologies at Google

Cryptography is a tool for turning  
lots of different problems into  

key management problems

LoFi Authorisation Space
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Cryptography is Not Always Enough
LoFi Authorisation Space



• Because it's done at write-time, all or nothing encryption is not enough 

• Keep data off the network!

Cryptography is Not Always Enough
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Program Locally First
𝚪    x : τ → Local x : LoFi τ



Programming... Local-First



Much of the pain in traditional distributed 
programming comes from this mismatch: 

 programmers are expected to bridge from 
an ordered programming model into a 

disordered reality that executes their code.

— BloomLang Website
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Better Together 🥜🍫



Are there ways to lean into the computational advantages of LoFi? 

Blackboard computing, memoization, propagator state 

Collaborative indexing 

Autocodecs, lenses
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Programming... Local-First

Better Together 🥜🍫



– Barbara Liskov et al, Abstraction Mechanisms in CLU

A programming language  
influences the way that its users think 
about programming; matching a language to a 

methodology increases the likelihood that 
the methodology will be used

Programming... Local-First

Better Together 🥜🍫



Sustainable growth while avoiding capture
For Fun & Profit 🤑
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The Path of LocalHub
For Fun & Profit

🚪

"Do it yourself, use store bought when you get busy"
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For Fun & Profit

Eat Your Veggies 🥦

Fischer Price Airplane Spoon



For Fun & Profit

User Agency for Great Good

• Empower users to participate (entry) 

• Leave without loss (exit) 

• Control access to your data (safety) 

• Provide capacity to others (serve)



A Roadmap Wrap Up
Threading the Needle 🪡
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A Roadmap Wrap Up

Open Problems for the Next Era
• Identity, trust, encryption 

• Lossless data interop 

• Remote resource access 

• Extensible CRDT frameworks (flexible CRDTs) 

• Collaborative (verifiable?) computation — esp. computing indexes! 

• Retroactive data structures / reversible compute 

• Business models
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Thank You, 
 Cascais! 
🇵🇹🎉 

📃 https://fission.codes 
📧 brooklyn@fission.codes 
🐘 @expede@octodon.social 

🦋 bsky.app/profile/expede.wtf


