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~490km

Direct ≈  490km
Actual ≈ 4900km

Δ ≈ 10x

What if we could get 0ms?
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As we continue to increase the  
number of globally connected devices,  

[...] it is completely impractical  
that we can look at a single, or a small 

number, of globally distributed data centers

The Jump to Hyperspace

– Meiklejohn, A Certain Tendency Of The Database Community
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LoFi: Interpersonal* Computing

A New Hope

*Or: Postmodern

Computing is Personal Again

Desktop: Personal Computing
⬇

Cloud: Impersonal Computing

⬇



New Metaphors
A New Hope

Layered / "Cache for the Internet"



New Metaphors
A New Hope

Memory

Disk

Internet

Layered / "Cache for the Internet"

CPU Cache(s)



New Metaphors
A New Hope

Memory

Disk

Internet

Layered / "Cache for the Internet" Cellular / P2P

CPU Cache(s)



New Metaphors
A New Hope

Memory

Disk

Internet

Instance

Instance

Instance

Instance

Layered / "Cache for the Internet" Cellular / P2P

CPU Cache(s)



New Metaphors
A New Hope

Memory

Disk

Internet

Instance

Instance

Layered / "Cache for the Internet" Cellular / P2P

CPU Cache(s)



A New Hope

Back to Our Roots



A New Hope

Back to Our Roots
1. Decentralisation 
2. Non-discrimination 
3. Bottom-up Design 
4. Universality 
5. Consensus

– The Web Foundation, History of the Web



A New Hope

Back to Our Roots
1. Decentralisation 
2. Non-discrimination 
3. Bottom-up Design 
4. Universality 
5. Consensus

– The Web Foundation, History of the Web

en.wikipedia.org/wiki/OSI_model



A New Hope

Back to Our Roots
1. Decentralisation 
2. Non-discrimination 
3. Bottom-up Design 
4. Universality 
5. Consensus

– The Web Foundation, History of the Web

en.wikipedia.org/wiki/OSI_model



A New Hope

Back to Our Roots
1. Decentralisation 
2. Non-discrimination 
3. Bottom-up Design 
4. Universality 
5. Consensus

– The Web Foundation, History of the Web

en.wikipedia.org/wiki/OSI_model



A New Hope

User Agency

• Entry: Empower users to participate 

• Exit: Option to  move or leave 

• Safety: Control access to your data 

• Serve: Provide capacity to others
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Data 💾

Auth

Compute ⚙

A New Hope

🎟

Fx & Resources 🔌
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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.

— The Bloom Language Website

The Jump to Hyperspace
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TCP
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JSON

User Agent

Disorderly Systems

User Agent

TCP
HTTP
JSON

Unbounded 
Latency

Out of Order 
Delivery

Network 
Partition

Repeat 
Messages
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Disorderly Systems

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
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Disorderly Systems
Keeping CALM 🧘

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

monotonic.
The CALM Theorem
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Fixing The Leaky Pipes... Statically
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Dr. Lea Kissner, Global Lead of Privacy Technologies at Google

Cryptography is a tool for turning  
lots of different problems into  

key management problems

Access Control
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Auth Accidents Will Happen
Access Control

Revocation (non-monotone)
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Code-as-Data

Task

Arguments Scheduling 
Config, etc

Metadata 
(e.g. trace)

Pure Values  
& Effects

Receipt

#⃣
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Run Once, And Never Again
Input Hash → Cached Output

"Instant" AI

e.g. moderation, tagging

Cryptography

EigenTrust

Resizing, thumbs, cropping
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Better Living Through Science 👩🔬

• Reason from 1st principles!

• Works today!

• +Scale, +user agency, +simplicity

• -Early days (but lots of opportunity for innovators)
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New Constrains = New Design Space

LoFi
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🎉 Thank You, Australia 🇦🇺
📃 https://fission.codes 
📧 brooklyn@fission.codes 
🐘 @expede@octodon.social 
🦋 bsky.app/profile/expede.wtf

github.com/ucan-wg 
github.com/ipvm-wg


