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| suppose it Is tempting,
f the only tool you have Is a hammer,
to treat everything as if it were a nall

— Abraham Maslow
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Brookiyn Zelenka @expede

+ Auth team lead at Ink & Switch
+ Beehive: local-first access control ey

+ Spec editor at UCAN Working Group

* Prev. Ethereum core dev

* PLsand DS are myjam « github.com/expede
Vancouver @K
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100!

Topics

+ High Level: Current state of (networked) software

+ Whatis LoFi? Philosophy & high level architecture
1. Data
2. Auth
3. Compute

+ Looking forward: developments for the next chapter
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Anincredible Journey...Into aDark Age
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@ Killed by Google .
e®
)
"
)
e®
"
All (295)
L 4
4
4
4
L 4
4
L 4
4
¢ L 4
Google Jamboard R
2 Off to the glue factory in 5 months, Google Jamboard was a web and native whiteboard .0 S
De;gg‘f o app that offered a rich collaborative experience. It will be about 8 years old. L4 S
4
App 4
Jamboard
== Scheduled to be killed in 2 months, Jamboard was a digital 4K touchscreen whiteboard
s"‘;‘gg},”‘" device that allowed to collaborate using Google Workspace services. It will be over 7
Hardware years old.

@ VPN by Google One

Killed about 1 month ago, VPN by Google One was a virtual private network service that
provided users encrypted transit of their data and network activity and allowed them to
mask their IP address. It was over 3 years old.

2020 - 2024

Service

@ DropCam
Killed 4 months ago, Dropcam was a line of Wi-Fi video streaming cameras acquired by
2009 = 2024 Google in 2014. It was about 15 years old.

Hardware

@ Google Podcasts

Killed 4 months ago, Google Podcasts was a podcast hosting platform and an Android

2015 = 2024 podcast listening app. It was almost 6 years old.

App
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— Leslie Lamport

.oy this definition, |
LoFiisn't a distributed system &

— Martin Kleppmann
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What If Computing Were Interpersonal?

80s

'90s Desktop: Personal Computing (Classical, Isolated)
'00s

108 Cloud: Impersonal Computing (Modernist, Industrial)
20s

Agentic: Interpersonal Computing (Postmodern, Cosy)

'30s

Image credit: https://bestofjs.org/projects/tldraw
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https://www. itnkandswitch.com/upwelling/
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e Edna Editor !

expede-strange-loop

strange-loop

cat

pw! > ' | | 106~ Jauson
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FISSION DRIVE

4 . - \ )
<@ (Clean up Layers section v ,(/}\4\ P Show changes w ' (not in a draft) v (/\ ) Show changes™w

£ Gathering Feedback NEW DRAFT

Introducing Upwelling

We built Upwelling as a collaborative text editor optimized for the design
goals listed above. It is a proof of concept for local-first software; it is explicitly
not a finished product, but rather a toolkit of design primitives for building
collaborative editors. We focus on satisfying the above principles within the
constraint of multi-author editing and reviewing of long-form essays,
journalism, and academic papers

Upwelling introduces two core concepts in the writing workflow: layers and
stacks

Layers

Alayeris a (;.I,up of edits collecting changes together into a single package
This semantictbundling helps collaborators understand that the edits are all
related to a common task such as reworking the introduction or doing a copy
edit of the entire document. This grouping and naming of a layer makes it
easior to signal the intent of the layer and to later review and accept the
changes. Upwelling shows how a proposed layer would apply to the current
version of the document. This composite view is a novel way of showing
grouped edits: Upwelling is simultaneously a WYSIWYG editor, an engine
that tracks and compares changes across different versions of the document,
and a tool that helps co-authors preview the end result of proposed changes

A powerful by-product of this layering model is that new layers not yet
accepted into the stack naturally function as drafts. This provides a clear
packaging of edits that can start off private, but then shared with other co-
authors to be reviewed and eventually merged into the stack. By encouraging
changes to be collected in named layers, it makes it easier to share a group
of changes as the goal of the changes is in the layer name. With the
composite view above, this also makes accepting changes for each layer
significantly easier as it's possible to view all changes in a much more
readable presentation and accept all changes at once, with the option to
discard selected changes

turn_on @ v1

turn_on @ v2

’ turn_on @ v2 |

Y

b !

{ \

turn_off @ v2 ‘

’ turn_off@uzy |

turn_off @ v1

#8 Gathering Feedback NEW DRAFT

Introducing Upwelling

Wae built Upwelling as a collaborative text editor optimized for the design
goals listed above. It is a proof of concept for local-first software; it is explicitly
not a finished product, but rather a toolkit of design primitives for building
collaborative editors. We focus on satislying the above principles within the
constraint of multi-author editing and reviewing of long-form essays,
journalism, and academic papers

Upwelling introduces two core concepts in the writing workflow: layers and
stacks

Layers

Alayer is a group of edits collecting changes together into a single package
This semantic bundling helps collaborators understand that the edits are all
related to a common task such as reworking the introduction or doing a copy
edit of the entire document. This grouping and naming of a layer makes it
easier to signal the intent of the layer and to later review and accept the
changes. Upwelling shows how a proposed layer would apply to the current
version of the document. This composite view is a novel way of showing
grouped edits: Upwelling is simultaneously a WYSIWYG editor, an engine
that tracks and compares changes across different versions of the document,
and a tool that helps co-authors preview the end result of proposed changes

A powerful by-product of this layering model is that new layers not yet
accepted into the stack naturally function as drafts. This provides a clear
packaging of edits that can start off private, but then shared with other co-
authors to be reviewed and eventually merged into the stack. By encouraging
changes to be collected in named layers, it makes it easier to share a group
of changes as the goal of the changes is in the layer name. With the
composite view above, this also makes accepting changes for each layer
significantly easier as it's possible to view all changes in a much more
readable presentation and accept all changes at once, with the option to
discard selected changes
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Seven ideals for local-first software

1. No spinners: your work at your fingertips

2. Your work is not trapped on one device

3. The network is optional

4. Seamless collaboration with your colleagues
5. The Long Now

6. Security and privacy by default

7. You retain ultimate ownership and control
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- The Web Foundation, History of the Web




A New Hope
BacktoOurRoots

1. Decentralisation

2. Non-discrimination

3. Bottom-up Design
4. Universality

5. Consensus

Layer

Protocol data unit

(PDU)
7 | Application
6 Presentation
Host Data
layers
5  Session
4 | Transport Segment, Datagram
3 | Network Packet
Media ,
2 Data link Frame
layers
1 Physical Bit, Symbol

en.wikipedia.org/wiki/OSI_model

- The Web Foundation, History of the Web
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1. Decentralisation

2. Non-discrimination

3. Bottom-up Design
4. Universality

5. Consensus

Layer

Host
layers

Media
layers

Protocol data unit
(PDU)

en.wikipedia.org/wiki/OSI_model

- The Web Foundation, History of the Web
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User Agency

- Entry: Empower users to participate

- Exit: Optionto move or leave

. Safety: Control access to your data

. Serve: Provide capacity to others "“ | "ow"" B"[s MAN
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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 modelinto a
disordered reality that executes their code.

— The Bloom Language Website
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Objectivist Ergonomics

® . A text file in iCloud Drive
v | mml =) (B I U|ES

<<<<<<< HEAD
Option A

Lorem ipsu Modified on iMac
incididunt t Today, 3:46 PM

Modified on MacBook Pro

Today, 3:46 PM 0 p t i o n B
T >>>>>>> some—branch
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Enabling Tech: CRDTs

B i U & E—
_ reset

Video source: https://www.inkandswitch.com/peritext/
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Keeping CALM

A problem has a consistent,
coordination-free distributed
mplementation if and only if it Is
monotonic

The CALM Theorem
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automerge.change(doc, tx = {
automerge.splice(tx, ["text"], 0, 0, "Hello ")

tx.counter.increment(20)
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tx.map.nested_map.key = "new nested value"

t> Automerge



Disorderly Systems

Unafraid of Change >

automerge.change(doc, tx = {
automerge.splice(tx, ["text"], 0, 0, "Hello ")
tx.counter.increment(20)
tx.map.key = "new value"
tx.map.nested_map.key = "new nested value"

tx.list[0] = "A"
tx.list.insertAt(0, "Z")
tx.list[d].nested = "MAP"
tx.list[5][0] = "NESTED LIST"

t> Automerge
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Cryptography is a tool for turning
jots of different problems into
key management problems

Lea Kissner, Google's Global Lead of Privacy Technologies
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JWT++
"aud": "did:key:zStEZpzSMtTt9k2vszgvCwF4fLQQSYA15W5AQ4z3AR6Bx4eFI5crIFbuGxKmbmas”,
"1ss": "did:key:z5C4fuP2DDJChhMBCwAkpYUMuJZdNWWH5NeY jUyY8btYfzDh3aHwT5p1icHroTtjq",

"nbf": 1611204719,
"exp": 1611300000,

Sice
{
"sha256": "B94D27B9934D3EQ8AS52E52D7DA7DABFAC484EFE37A5380EE9088F7ACE2EFCDES",
"msg”": "hello world"”

}
]

"att": [
{
"wnfs": "boris.fission.name/public/photos/",
"cap”: "OVERWRITE"
¥
{

"email": "borisa@fission.codes",
"Cap": IISEND"

}
1,

uprf:u: [
"eyJhbGc101JSUzIIN1IsInR5cCI6IkpXVCISINVhd1I6IJAuUMS4wIng.eyJhdwWQ101JkawQ6a2V50np
]
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"1ss": ["did:key:z5C4fuP2DDIChhMBCwAKkpYUMuJZdNWWH5NeYjUyY8btYfzDh3aHwT5p1cHro9Ttjq",

"nbf": 1611204719,
"exp": 1611300000,

Sice
{
"sha256": "B94D27B9934D3EQ8AS52E52D7DA7DABFAC484EFE37A5380EE9088F7ACE2EFCDES",
"msg”": "hello world"”

}
]

"att": [
{
"wnfs": "boris.fission.name/public/photos/",
"cap": "OVERWRITE"

"email": "borisa@fission.codes",
"Cap": IISEND"

uprf:u: [
"eyJhbGc101JSUzIIN1IsInR5cCI6IkpXVCISINVhd1I6IJAuUMS4wIng.eyJhdwWQ101JkawQ6a2V50np
]
}
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JWT++ |
"aud": "did:kev:zStEZpzSMtTt9k2vszevCwF4fLOQSVA15W5A04z3AR6Bx4eF]5crIJFbuGxKmbmas4" ,

"1ss": ["did:key:z5C4fuP2DDIChhMBCwAkpYUMuJZdNWWH5NeY jUyY8btYfzDh3aHwWT5p1cHroTtjq",

"nbf": 1611204719,
"exp": 1611300000,

RECE !
{
"sha256": "B94D27B9934D3EQ8AS52E52D7DA7DABFAC484EFE37A5380EE9088F7ACE2EFCDES",
"msg": "hello world"”

}
]

"att": [
{
"wnfs": "boris.fission.name/public/photos/"}
"cap": "OVERWRITE"

by
{

"email": "borisagfission.codes"”,
"Cap": IISENDII
}
I,

uprfu: [
"eyJhbGc101JSUzIIN1IsInR5cCI6IkpXVCISINVhd1I6IJAuUMS4wIng.eyJhdwWQ101JkawQ6a2V50np
]
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JWT++
= "aud": "did:kev:zStEZpzSMtTt9k2vszevCwF4fLQQSvA15W5AQ4z3AR6BXx4eFI5crIFbuGxKmbmas" ,

"1ss": ["did:key:z5C4fuP2DDIChhMBCwAkpYUMuJZdNWWH5NeY jUyY8btYfzDh3aHwT5p1cHroTtjq",

"nbf": 1611204719,
"exp": 1611300000,

"fct": [
{
"sha256": "B94D27B9934D3EO8AS52E52D7DA7DABFAC484EFE37A5380EE9088F7ACE2EFCDES ™,

"msg": "hello world"”

}
]

"att": [
{

"wnfs": "boris.fission.name/public/photos/"}
"cap": "OVERWRITE"

"email": "borisagfission.codes"”,
"Cap": IISENDII

uprf'u: I’
"eyJhbGc101JSUzIIN1IsInR5cCI6IkpXVCISINVhd1I6IJAuUMS4wIng.eyJhdWQ101JkawQ6a2V50np

]
}
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Distributed Invocation
{

"uri": "ipfs://bafkreibmj5zo06x2g7kuzcqpsikr5q3udrnzgbjkxkérjf5ibuSszmx7dhxy",
"call": "wasm/run",

"input": {

"func": "add_one",

"args": [42]

"uri": "ipfs://bafkreibmj5zo06x2qg7kuzcqpsikr5q3drnzgbjkxkérjfS5ibuSszmx7dhxy",
"call": "wasm/run",

"input": {
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Compute Substrate

Run Once, And NeverAgain

+ Input Hash -» Cached Output
+ Instant” Al
* e.g. moderation, tagging
* EigenTrust

* Resizing, thumbs, cropping

« Durable execution everywhere
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Where Do We Go From Here?

NotAll or Nothing

* LoFiis great at human sizes & speeds
+ ..but harder to do global things

+ e.g. Build the Bluesky firenose”




A Roadmap Wrap Up
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