Aw‘oemf :

A new Loundation {-’of
Collaboration So‘,“we,

MARTIN KLEPPMANNS @wmarkink(

B e Ink & Switch



Thank you to my supporters

LEVERHULME - NOKIA Boll Lot
TRUST Newton el -abs

Crowdfunding supporters include: Ably, Adria Arcarons, Chet Corcos,
Macrometa, Mintter, David Pollak, Prisma, RelationalAl, SoftwareMiill,

Talent Formation Network, Adam Wiggins

https://www.patreon.com/martinkl






5<d.w\f>l0.'. TQX“‘ dlhv\g

insert "World "
4401 "Hello n

~ Y
Hello!

“Hello Worlol 1"




5«”\9[0.: TQX"" Qpllﬁv\g

- "& "W‘d "

4’491 "Hello'

\X
ue«l(o Worlo| 1"

% Hello!’




hack on code €.
tme

L



hack on code 31": Commit time

j; -_————



hack on code f]i'l’ Commit time

=

X
—

gik push




hack on code j.\‘l' Commit time

—




hack on code ﬂ.‘{' Commit

\ = =
o

time
=




‘NG 2 AR L0 JL L ™20 LA R il

* backend_test_LOCAL_3486.js, backend_test BASE_3486.js, backend_test REMOTE_3486.js - SourceGear DiffMerge
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...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
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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', () => { 8+ describe('Automerge.Backend' => 8 | describe( 'Automerge.Backend', () => {
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', () => {
0 const actor = uuid() 11 const actor = uuid() 11 const actor = uuid()
1 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: {},
16%* ops: [ 16 ops: [
17% { 17 {
18% action: 'set', 18 action: 'set',
12 {action: 'set', obj: ROOT_ID, key: 'bird 19% obj: ROOT ID, 19 obj: ROOT ID,
20% key: 'bird', 20 key: 'bird',
21% value: 'magpie’, 21 value: 'magpie',
22% } as Op, 22 } as Op,
13 1} 234 1B 23 "
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, {
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 },
32 diffs: [
33 {
34 action: 'set',
18 diffs: {objectId: ROOT ID, type: 'map', | 29 diffs: [{action: 'set', obj: ROOT_ID, pa' 35 obj: ROOT_ID,
19 bird: {[actor]: {value: 'magpie'}} 36 path: [],
20 37 type: 'map',
38 key: 'bird',
39 value: 'magpie’,
40 } as Diff,
41 1,
21 H 30 13} 42 13
22 1) 31 1) 43 1)
23 32 44
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,
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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AVTOMERGE : Bramc,ln.iu: ownol mersiv\g

USee. A:

Aueomu-sz . dnawse > i

USER. R

3 todos": [
iuwn: .Bn’ miUt“,

"dome": folset,

{"b'&lc": “water rlu&s",

““M‘"’ (-‘alu;,

Liele": "do u.mtﬁ,',
]2 "dowe : fglug
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USee. A:

tedon's [
vto .chanae BEEL" "bany il
A IMQJ'? ““‘5 = i"m”; 2‘:‘1“;’
{title": "water plats”

]3 “‘om“: éNe ;
ter [
$"Eitle": "buy wailk”,
" dm”-' :::‘,“gl
{"&i&lc": “water flu&s",

merae. "dove”: ¢true$,
VSER. B i.'.'éié.lg": "do lavwdey’,
]} done : {alsef

e [
L Etle": "bung waille”,
“dome": :':i’“g,
{"E(:lc": “water rluﬁs",

“‘0"“"’ F‘ke;y
Liele": "do (maq',
]g "done : (-'clug
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ofter = Au&omerse.chmﬁe (Bo.co.-e,, "add e e doc =D ?
}) doc. £odos. push ($title : "do amdry”, dowe false?);
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AVTOMERGE: “Gik {or your app's data”

{ “Lodos - [

] "

z"{&(‘_ : Lw., MuUt-a ) "alov\e": -‘\alse g,
bl “wate danks”,  “done’s falsel
{“{iélgn: "do (.AUMAPﬁ’ n' "dov\g"= "‘Q‘Seg &— added

3

ofter = Au&omerse.chmﬁe (Bo.co.-e,, "add e e doc =D ?
}) doc. £odos. push ($title : "do amdry”, dowe false?);
/
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§°f: 'm‘"-’(‘f", ii:“‘a“, d’j: u,..u’ t.(f-u\lD: "ZA', i.nsu't: *-Mf
%o?:““gsn“' il : .Go.., o‘sj: “Sg., l:uiz “We", valve: "Jp ng\&.]"f

%W:"assfs.‘", id: "?q", ohj: "5'&‘, key: “dewe”, valve: fdu}



r—
L? goe:'mdu.“nf“, io(:'fq“, 055’ nla.", elem!D: "Zn', mnsert : él'u&?

%op:"us’sn“, '0( .60.., o‘oj: “SQ., ':Cc.". "G’“Q"l v«lue; “b L‘Mdﬁ’“;
%of:"dssfsn"' id: "?q", o‘o:): "S'Q"’ ktt,: “doo\o.', valoe : f.ls¢§




f—i

§°? 'mdu.“nf id:"Sa”, objy: lq. elemiD: "2a", insert: ﬁl‘u&?
%OP Assubn‘ ol : .60. OB_) SQ lu.t-l “bﬂg valve: “do Lo Af\'“}?
%of ¢$$l3n" id: "Fa”", oby: "Sa’, key: "done”, valoe: false!
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i\‘:iﬂu "Wader f'm‘}s“, dowe : -ca‘se.}

Sop: makeMap , id: "la"§
{Of .sti%v\“ iol “Zan oL) u|qu’ lw‘,:.'lrﬂlg" sl “Wuflm‘k", owwHes;[]}
io? assusu ol : 34 OLl ‘o. l:c\’ Jonc value : '(qke, Wtrwr&e.s []}




ix‘:-‘ﬂ&: "Wader f'm‘}s“, dowe : -Fa‘se.}

{op mh"af” id: '“Z

§op: “s..y." id: "2a" oby: "la", keq: "Eble’, valve: “Wer glausls”, overucifes: [

Top: "assian’, id: “3a", obj:"la’, key: Uone”, value: false, overwrites: []
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ié:ﬂc,: "Ua-hr flm‘}s“, done : -(‘a‘se.}

op m\u’hy,
.,f .;s.%,." d .'r.u, “Gle" valoe: "W plasels”, overueites:[

o? As'sush 3" o’ h'? Jo..g valve: {false, overwrites: []}

 doc.Aodos[0]. dowe. = rve.
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i\‘:iﬂu "Wader f'm‘}s“, done : -ca‘se.}

{op: "mhmf", id: "'“”}

{Of: .assi%n", iol: “an' 0L5= “|q., h“]’."’.“'l‘”, valve: “‘\H!rflmk ' °"U‘WH¢$=[]}
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doc odos [O] . d&ao‘bhe_ =“2.02.I-O?-l0"

fop: "assiq”, id: Ba", ok "la", key: "deadling”, valoe: "2021-0%-10)

overurites: [ J§

doc.tedlos [o.] .deadline. = “2021-03- 4"

{of’““”'.ﬂ"‘"l i : .'5'5", oL"): "lcl.“, ke7="dmdtau¢", value: "7.02!'07"’"!-”,

overurites: [ ]
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{or: “m;?‘”’ d:Sa o) "la”, key: "deadline”, valve: "2021-0%-10,

onvesrwrites: [ J}

doc £odos [0]. deadline ="2021-03-4"

{or: assiap’, id: 5B, obi: "la", key:"deadline, valve: "2021-03-1¢",

ovesrwrites: [“‘]}
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Automerge compression benchmark

Benchmark data: keystroke-by-keystroke editing trace of a text file (LaTeX source of a
research paper) containing 182,315 single-character insertions and 77,463 single-
character deletions, timestamped with 1-second granularity.

As individual changes: 33.7 MB (130 bytes/operation)
As compressed document with full edit history: 184 kB (0.7 bytes/operation)

Breakdown of compressed columnar file contents

CRDT with full history |
CRDT without history | EEEEEN
uncompressed, no CRDT |

0 20 40 60 80 100 120 140 160 180 200
File size [kB]

M text content M char|Ds M deletion info timestamps
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Resources

Automerge https://automerge.org/

Publications  https://martin.kleppmann.com/#publications

Email martin@kleppmann.com
Twitter @martinkl
Book http://dataintensive.net/

Support me https://www.patreon.com/martinkl

Huge thanks to my collaborators and the Automerge community
and contributors, especially Peter van Hardenberg, Orion Henry,
Alex Good, Andrew Jeffery, Rae McKelvey, Herb Caudill, & others!
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