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[m] | l

oo :

Connection error

Your computer may be offline or the Figma server may be
experiencing problems.

Figma will automatically try to reconnect.

Try again
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File Edit View Insert Form  1rying to connect. To edit offline, turn on offline sync when you reconnect.
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1 2 3 4 5] 6
tools are even more important. Ten users on a team video call can bring up the same Trello

board and each make edits on their own computer while simultaneously seeing what other users
are doing.

The flipside to this is the total loss of ownership and control.

If your network hiccups for even a moment, you are locked out of your
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Is it possible? Challenges and opportunities

Technology
CRDTs
Peer-to-peer technologies: Dat,-and IPFS, BitTorrent and WebRTC
End-to-end encryption Martin Kleppmann
WebRTC and videochat{] 10:55 AM Jan 28
Bittorrentf Add: “Peer-to-peer technologies:”
Design
Role of servers
Permissions Martin Kleppmann
Version control 10:54 AM Jan 28

Business model (Subscriptions work great for cloud services, but that model seems at odds
with software that outlives the company that created it. For example, Adobe’s software is locally
installed, but it uses a subscription model, and hence it has to perform a license check when
you start the application. If Adobe was to go bust, would you still be able to use Photoshop? And @

Add

Replace: “and” with "

Martin Kleppmann

if 2 non-subscription business model is used, e.g. like old-fashioned software where you pay 10:54 AM Jan 28

one-off for a license of unlimited duration, will that still be commercially viable for the software

: “ BitTorrent and WebRTC”
authors?)

Conclusion )
Martin Kleppmann
10:54 AM Jan 28

Delete: “WebRTC and videochat Bittorrent”

Adam Wiggins
5:02 PM Jan 25

btw there was a similar thing with old-
fashioned software and dongles
https://en.wikipedia.org/wiki/Software_
protection_dongle




Search or jump to... Pull requests Issues Marketplace Explore

automerge / automerge ®© Unwatch~ 168 * Unstar ¥ Fork 3,766

Code Issues 20 §1 Pull requests 2 Projects 0 Insights Settings

Upgrade to webpack 4

AVl ept merged 1 commit into automerge:master from salzhrani:webpack4 E& on 22 Jun 2018

t&J Conversation 3 -O- Commits 1 #/ Checks 0 Files changed +626 -348

@ salzhrani commented on 18 Jun 2018 Reviewers

7"ﬁept
The bundle is a few KB smaller

Assignees

E Upgrade to webpack 4 v No one—assign yourself

r—
Mi © ept reviewed on 21 Jun 2018 Viewchanges | |, 1

None yet
webpack.config.js

- path: path.resolve(__dirname, 'dist') Projects
+ path: path.resolve(__dirname, 'dist'),

+ // https://github.com/webpack/webpack/issues/6525
+ globalObject: 'this'

None yet

Milestone

Mi epton 21 Jun 2018 Member No milestone

@salzhrani Just to understand what's going on, could you explain what this
globalObject declaration means? Is the intention that we change it when Notifications

webpack/webpack#6525 is implemented?
4x Unsubscribe
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* backend_test_LOCAL_3486.js, backend_test_ BASE_34886.js, backend_test REMOTE_3486.js - SourceGear DiffMerge

= #1 m — H ) o’ — 0 -1 <

...martin/dev/cl/automerge/test/backend_test_LOCAL_3486.js ...rtin/dev/cl/automerge/test/backend_test_BASE_3486.js ...martin/dev/cl/automerge/test/backend_test_ REMOTE_3486.js
5 | const ROOT_ID = '00000000-0000-0000-0000-0000000 6* const ROOT ID = '00000000-0000-0000-0000-0000000 6 | const ROOT ID = '00000000-0000-0000-0000-00000000¢
6 7 7
. | 7 | describe( 'Backend', () => { 3+ describe('Automerge.Backend', () => { 8 | describe( 'Automerge.Backend', () => {
E_ 8 describe('incremental diffs', () => { 9* describe('incremental diffs', () => { 9 describe('incremental diffs', () => {
== 9 it('should assign to a key in a map', () => 10 it('should assign to a key in a map', () => 10 it('should assign to a key in a map', () => {
= | 10 const actor = uuid() 11 const actor = uuid() 11 const actor = uuid()
; 11 const changel = {actor, seq: 1, deps: {}, ! 12% const changel: Change = { 12 const changel: Change = {
= 13%* actor, 13 actor,
== 14%* seq: 1, 14 seq: 1,
= 15% deps: {}, 15 deps: {},
p—1] 16%* ops: [ 16 ops: [
g 17% { 17 {
18% action: 'set', 18 action: 'set',
== 12 {action: 'set', obj: ROOT_ID, key: 'bird|| 19+ obi: ROOT ID, 19 obj: ROOT ID,
—u 20% key: 'bird', 20 key: 'bird',
= 21% value: 'magpie’, 21 value: 'magpie’,
== 22% } as Op, 22 } as Op,
13 1} 23% 1. 23 1,
3 24% ¥ 24
14 const s0 = Backend.init() 25% const s0 = Backend.init() 25 const s0 = Backend.init()
':= 15 const [sl, patchl] = Backend.applyChanges( 26 const [sl, patchl] = Backend.applyChanges( 26 const [sl, patchl] = Backend.applyChanges(s(
= 16 assert.deepEqual (patchl, { 27 assert.deepEqual (patchl, { 27 assert.deepEqual (patchl, {
—B 17 canUndo: false, canRedo: false, clock: { 28 canUndo: false, canRedo: false, clock: { 28 canUndo: false,
— ] 29 canRedo: false,
; 30 clock: { [actor]: 1|},
31 deps: { [actor]: 1 },
a 32 diffs: [
33 {
= 34 action: 'set',
E 18 diffs: {objectId: ROOT_ID, type: 'map', | 29 diffs: [{action: 'set', obj: ROOT_ID, paj 35 [l: ROOT ID,
: 19 bird: {[actor]: {value: 'magpie'}} 36 path: [ 1 .
—_= 20 1} 37 type: 'map’,
== 38 key: 'bird',
=— 39 value: 'magpie’,
== 40 } as Diff,
= 41 il
== | 2l 3] 30 13 42 })
=g | 22 13 31 3] 43 H
23 32 44
g 24 it('should increment a key in a map', () => 33 it('should increment a key in a map', () => 45 it('should increment a key in a map', () => {
— 25 const actor = uuid() 34 const actor = uuid() 46 const actor = uuid()
- 26 const changel = {actor, seq: 1, deps: {}, ! 35% const changel: Change = { 47 const changel: Change = {
== 36%* actor, 48 actor,
jm— 37% seq: 1, 49 seq: 1,
==
=

Changes: 17; Conflicts: 35

Reference View (Files as Loaded) Edit View (Merge Result)

Ruleset: _Default_ default
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Evernote File Edit View Note Format

Window Help

< Conflicting Changes (2019-04-12 14:48:57 +0000) O A Q

Conflicting Changes (2019-04-12 14:48:57 +... ~

1 note

Notes from Security
Protocols Worksho...

Steven Murdoch (with
Alexander Hicks): If you
devise rules for reasoning
about the confidence or
likelihood of things, such
that the rules are intuitiv...

12/04/2019

= @ eoe

E Conflictin g Chan ges (2019-04-12 14:48:57 +0000) = » Share |

Notes from Security Protocols Workshop (SPW) 2019

Steven Murdoch (with Alexander Hicks):
¢ If you devise rules for reasoning about the confidence or likelihood of things, such
that the rules are intuitively sensible and internally consistent, you inevitably end
up with something looking very much like the standard laws of probability,
including Bayes' rule. Reference: first chapter of E.T. Jaynes, "Probability theory:
the logic of science". Cambridge University Press, 2003.
¢ Criminal cases are different from civil cases: in civil cases, the judge must make
their decision based on the law, regardless of whether they think the law is
reasonable or not. In criminal cases, the jury is allowed to disregard a law if they
think the law is stupid.
¢ When a court case requires certainty "beyond reasonable doubt" for a conviction,
you might think that you want P(guilty | evidence) > 0.99 or something like that. But
that is problematic, partly because computing that probability requires a prior

59 O @ %
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Software Library ¢ Favorit

The Internet Archive Software Library is the ultimate software crate-digger's dream: Tens of thousands of playable software titles P Play Al

from multiple computer platforms, allowing instant access to decades of computer history in your browser through the JSMESS
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COLLECTION
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© Metadata
Text contents ‘ . Ranagement Optione
Media Type
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software 108,332
movies 1,281
texts 88
data 23
images 5
More e -
: S aSei
‘ Jordan Mechner
Year ! i - l e L :
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2015 - 2019
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2016 - 2019

Google Hangouts

Sentenced to death in 6 months,
Google Hangouts was a
communication platform which
included messages, video chat,
and VOIP features. Execution date
is tentative. It was over 6 years
old.

Inbox by Gmail

Killed about 1 month ago, Inbox
by Gmail aimed to improve email
through several key features. It
was almost 4 years old.

Google Allo

Killed 2 months ago, Google Allo
was an instant messaging mobile
app for Android, iOS, and Web
with special features like ~ !
assistant

httpS‘./ /

4

August
2019

)

2011 - 2019

)

2015 - 2019

Works with Nest API

"Off with their heads!" in 4
months, Works with Nest was an
API that allowed external services
to access and control Nest
devices. This enabled the devices
to be used with third-party home
automation platforms and
devices. It was about 5 years old.

Google+

Killed about 1 month ago,
Google+ was an Internet-based
social network. It was almost 8
years old.

Google Notification
Widget (Mr. Jina!~=?

og)\

May
2019

=)

2009 - 2019

VR

Google Cloud Messaging

Sentenced to death in 14 days,
Google Cloud Messaging (GCM)
was a notification service that
enabled developers to send
messages between servers and
client apps running on Android or
Chrome. It was almost 7 years old.

Google URL Shortener

Killed about 2 months ago,
Google URL Shortener, also
known as goo.gl, was a URL
shortening service. It was over 9
years old.

e.com

liciactive
commentary to their videos
containing background
information, branching ("choose
your own adventure" style)
stories, or links to any YouTube
video, channel, or search results
page. It was over 10 years old.
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Myspace loses 'over 50 million songs’ from website after
server migration project goes wrong

Once-popular social network was used by millions of bands and singers to share their music

Music Correspondent | @Roisin_OConnor | Monday 18 March 2019 10:43 | |
. Click to follow
@ f 0 il Like The Independent Culture

Myspace has reportedly lost more than 50 million songs after a server migration

project went awry.

The once-popular social networking site was used as a platform for bands to share
their music, and was behind the discovery and success of artists like Arctic
Monkeys, Lily Allen, Kate Nash, Adele and Bring Me the Horizon.

However, last year fans noticed the music links on the site had stopped working.

Despite an initial promise to solve the issue, Myspace has now issued a statement

on its website saying a backlog of files has been lost.




Cuneiform script
on clay tablet, ca.
3000 BCE (image
from Wikimedia
Commons)
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For details, see our paper at https://doi.org/10.1145/3133933
Victor B. F. Gomes, Martin Kleppmann, Dominic P. Mulligan, and Alastair R. Beresford:
Verifying Strong Eventual Consistency in Distributed Systems. PACMPL 1(OOPSLA), 2017.




— CONCURRENT CHANGES

{4odos : [ {4odos : [
Hitle : "Water plants” | Hitle : "Water plants”
done -Qq.‘se,} done.: -QL‘SC;

13 13




— CONCURRENT CHANGES

{('.oalos: E {{:oalos: E
Title : "Water plasts” Hitle : Water plasts
done. - ‘ste; | done.: -Qu.‘se;

15

u]}
!

1%

dloc. todos. push (g Jor..‘l:,oolostol done = trve
title: “307 wu'Uc“:
done : {alse

£)




— CONCURRENT CHANGES

doc.todlos. push ({ Joc.‘(:oolostol done = £rve
title : "Buy will”,
done.: (dse

£)




— CONCURRENT CHANGES

doc.todos. push (g Joc.‘éoolostc’}. done = trve

title : "Buy wilk”,
doune : (dse '
0T |
%
{.&odos . E ?'GOJOS : [
§4itle: "Waky plauts’ $Ekle : "Water plants”
done : -(:\lse_g' alom."éruc_g
Litle: "By will” 1¢
imz fule]
1




— CONCURRENT CHANGES

dloc.4odlos. push (g oloc.{oolostol done = trve
title: "Gml w.c'Uv.“,

done. : {alse
) [ @wvﬂd‘/
{éodos:[\v & {'6“105-'[

{éiﬂe.: 'Uq,-kr F(o.“{s "' {éﬂ'la.: .Uq."!r f(o.u{s ",
done : £rue ?i done : €rue ;l

{6.’4(3 " mill” ié.’#le 3 wille”
dome .gf&’ 5 B . ﬁ;’ el



—  CONCURRENT CHANGES

doc. covtents = doc. cokemts =
Text ("Hello ') Text ("Hello!")




—  CONCURRENT CHANGES

doc. contemts = doc. codkembs =
Text ("Hello!") Text ("Hello!")
[
1 |
oloc .contents oloc .Cov&:fn{-.f

A (5" world”) | isethe s, " ")




—  CONCURRENT CHANGES

doc. codtents = cloc. contents =
Tost C'Hel(o ( ") Text C'He,((o ‘ ")
[
L |l
oloc .coutents oloc .contemts

st (5" world”) | ekl (5, "))

" v I l
Hello worl(d ! "He((o | :-) I




—  CONCURRENT CHANGES

doc. codembts = doc. covkembs =
Text ("Hello'") Text ("Hello!")
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L |
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— CONCURRENT CHANGES

0(06‘600{6 &J . AMA(W\Q o‘og{odos [03 JQAALO\Q
="2019-0%-10" | ="20(3-0%-14"




— CONCURRENT CHANGES

O(OC‘éOOlOSE;J .dead(ine o‘oc.‘('.oolostol deadline

="2019-0%- 0" = "20(9-07-14"
S€odos : [ Qodos :[
$¢itle : " Waker plam ) Ftitle : " Water plam )
done : -Fqlsg , done : NS& 2
dead(ine : "2019-02-(0" }Jeadb'ne,: "2019-07-14"
15 15




—  CONCURRENT CHANGES

doc.todos[0] . deadline  doc.todos[0 . deadline

= "ZOH-— o?-10"

= "20(9-07-14"

ifodos -'[ &
{éiéla.: " Water leés )
done : “S& '
deadine : "20(9 -07'10",
-“"‘CGCéS . {JQAJL;Q_ :
31226 : "20/9-0%3- 14 Y

1318

iﬁoalos -'[
{fié‘e_: " Wekesr le&s “,
done : NS& ’
dead(ine : "2019-02-(0"
-‘-°‘~CGC€S-' {o‘w(me_
$1236:"2019-0%- 147

138
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{l:-’ﬂu "Wader flm‘}sn, done : -fa‘sc}

op ml:.,M‘f %

{of‘ .Q‘s.%“ , ‘l‘-tv' 'E!“G. valve: Na"trflm‘k oOVRS/ I '|es []}
iof: “““;%h“/ i : “34"’ 0 b\, m valoe : {Q‘sc. overwrites : []}



{6-’4:(&: "Wader flm‘}sn, done : -fa‘sc.}

Sop: "assian”, id: '2a’, obj; o, ke “EiHle’, valve: Waler plawts , overurites

n n ]

ioe: G%;%h y ;4: “34 .’ oLj=.'la”' E¢|1: .Joqg"’ \/a\ve:{qke, Ovuwri"es: []}

doc .'EOOlOS [O] . dove = €cve

{or: uq”;?‘“' i : “‘la", o J ! |q.“, L¢¢’= “Jone”, va(ve:f:we, mri&szf gaﬂ}



{é-’ﬂu "Wader flm‘}su, done : -fa‘sz}

{OPf n”\%‘!c“qf”, A "'a“} “ “ |
{of: 'ass.’%n", iol: “Zq“' o'nj= "lq., key: Eitle , valve: 'AHVflM‘k , °verun-|es=[]}

io?; “““;3““/ Wl : @ é[,j:"h"’ k“r- .Jo..g"’ valve : {q(sc., overwrites : [ ]}

doc . £odos [P] : me

N
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doe. edos [0]. deadlive. ="2019-03-10"

{op: "amsiay’, id:"5a", ok "I, key:"deadline”, value: "2019-03-10]

overwrites: [ ]

oo kedos [0 deadlive, ~"209-03- k"

{op: "assiqu”, id: BB, obj: "la", key: "deadling, valoe: "2019-03-14",

overurites: [ ]
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doc . £odos. umsl«i{‘ . d ("\:Joder flomts ”)

fop: "imsert”, id: "4b", ob}: "0a") after: "head", value : "Water plasts”

doc.€odlos. move Ttem (O, 4)

{of: osert”, i "g[,") ob): "o‘": after: "341", moves : "45”.?
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Trellis, a Trello clone based on Automerge: https://github.com/automerge/trellis
Joint work with Orion Henry, Peter van Hardenberg, Roshan Choxi, and Adam Wiggins.



ON | trellis://saffron-cairo-71
Network 3"4 @

© Bonjour Hehcamer

PROSPECTS X RECRUITING X JOINED THE TEAM X pesr ID  SentReceived

@® Nick Fury 60b6
@® Natasha dbc0 2 2

The Avengers Initiative

Black Widow

Iron Man

Spiderman

Documents [=

Q1

saffron-cairo-71
The Avengers Initiative
Natasha - Nick Fury

Doctor Strange Add a card... The Hulk

silver-istanbul-27
Brainstorming

D1

cobalt-moscow-73

Sprint Planning

Star Lord
Add a card...

Changes A\

Nick Fury updated board title to The Avengers
Initiative

Natasha created card Groot
Add a card... Natasha created card Star Lord
Nick Fury created card Doctor Strange

Natasha moved The Hulk from Recruiting —
Joined The Team

J Natasha added a comment to The Hulk

DOCInSPGCtor B Nick Fury assigned The Hulk




 Apps | | Agps || Trellis ]| Pocelpusher

Pixelpusher, a collaborative pixel art editor: https://github.com/automerge/pixelpusher
Created by Javier Valencia, Jeff Peterson, Peter van Hardenberg, and Jim Pick.
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MPL, a WebRTC network layer for Automerge: https://github.com/automerge/mpl
Joint work with Orion Henry, Peter van Hardenberg, Roshan Choxi, and Adam Wiggins.
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Hypermerge, a peer-to-peer network layer: https://github.com/automerge/hypermerge
Created by Jim Pick, Jeff Peterson, and Peter van Hardenberg.
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Resources

* Martin’s email: mk428@cl.cam.ac.uk

* Martin on Twitter: @martinkl

* Martin’s book: http://dataintensive.net/

* Local-first software: https://www.inkandswitch.com/local-first.html
* Automerge: https://github.com/automerge/automerge

e Trellis: https://github.com/automerge/trellis

* Pixelpusher: https://github.com/automerge/pixelpusher

* PushPin: https://inkandswitch.github.io/pushpin/

e Capstone: https://www.inkandswitch.com/capstone-manuscript.html
* Hypermerge: https://github.com/automerge/hypermerge

* Dat/ Hypercore: https://datproject.org/

* Proving CRDTs correct:  https://doi.org/10.1145/3133933

* JSON CRDT: http://arxiv.org/abs/1608.03960
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