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NG proto

Not purely P2P

uses brokers
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E2EE : allghe logic is in the client
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This work is licensed under

NG proto

Specialized for E2EE,
local first, and CRDT

Can sync any kind of CRDT
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Conflict-free Replicated

Data Types
2\ o Open
! Local
N First
CRDT.tech lofiso .org
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NG proto

Access control with

Cryptographic
capabilities
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DID decentralized

identifiers
did:ng:
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NG proto

upload/download

binary files, with streaming,
content addressing, and chunking
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RDF
aka Linked Data

W3C standard

triples
SPARQL
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RDF

Interoperability

Malleable software
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RDF

Automatic joins
no foreign key
all data joinable
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RDF

Global IDs for each
record, using URL.
did:ng:...
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RDF

Link and reference

other documents.
Itis a database
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RDF
A global graph

database!

Tim Berners-Lee used to call
it the Giant Global Graph
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2FEHKIEE - 00:12:33

NextGraph engine:

Sync protocol
CRDT agnostic
Graph database
Encryption at rest
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NextGraph SDK

Web (wasm)
Native (Tauri, webview)
Rust, Python, Nodejs
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NextGraph SDK

HRPBEGH

and Web
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NextGraph SDK
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B2 5i8/TH + 00:14:20

NextGraph SDK

Raw APIs: subscribe, update
CRDT binary blobs, or RDF triples

ORM APIs: higher level. bind

your POJOs to reactive frontend
components
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SDK AFANEBRK APl, RKE API, ARE DT IR SXCAE & RIS, ITHRIESRE SR R SRR
RS, MEFEL, EAMIENKRERHE, REANTEENAOBIFELSER, CHRAEET Web HXK
, SZPREEJRA N A HRE WebView, BRITHE, &EBIEEBERIFER

Local-First / bd.ailishi.ai



TypeScript ORM 5y =X 5l

00:15:04 * Niko Bonnieure
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BE.

NextGraph SDK

SVELTE . Vuejs
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The TypeScript ORM

Modify Data as a
Regular TS Object
- no CRDT-specific APIs

YJS: ydoc.getMap().set(“key”, “value”)

NextGraph: data.key = “value”
G-

BEEI F— B EERIE + 00:15:40

The TypeScript ORM

Modify Data as a
Regular TS Object
- no CRDT-specific APIs

Reactive, Live-Sync
with your Frontend

mE R AR5 SERTRE 5 - 00:16:19
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Walk-through
- Object is changed

expense.title = “FOSDEM Train Ticket”

- Engine persists CRDT

- Syncs to other replicas

- Engine receives change
> TS object is updated
- Frontend re-renders

G' bd.ailishi.ai - 30 sept 2026
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HB| AR AT | FIRBX TN G, AN EREH, BEE React. Svelte 5 Vue.js RI¥HHLS EHT,
XERTTEARNEE APl EIIHEMR: useDiscrete fo useShape, useDiscrete AT ET Yjs.
Automerge BY3AY; KRB Loro, HWAIUAT Loro, useShape AT RDF, HFEEA—A
shape, EERERF. RERERBH—M>H, ERAINRLEH A, HLEHHAN, XEE2—A
React hook, BEHE|AsHAEAR LRIR, RIZ$RE|H schema, TN TypeScript AR fnE R 22
2,
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Frontend Code (React)

function Expenselnputs() {
// For discrete (JSON) CRDTs
const { doc } = useDiscrete(documentld);
const expenses = doc.expenses;

// O0r for graph ORM across all documents
const expenses = useShape(ExpenseShape, scope);

return expenses.map( (expense) => (
<input
value={expense.title}
onChange={(event) => {
// Modifying data triggers rerender.
expense.title = event.target.value;
}}
></input>

105G

}
G' bd.ailishi.ai - 30 sept 2026
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Schemas & Typing

For RDF Data

G' bd.ailishi.ai - 30 sept 2026

RDF B R 5 %A - 00:17:47
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ShEx R 5EXR L&

00:17:56 * Niko Bonnieure
XEAREAT RDF X8, EAEMHEZE JSON, FAIERXFHEAIN schema, HAVER ShEx &

AR schema, MEFNHERNEX: AMLEREE, FEME. SERMALEE, LINEHRENR. K

FAEEMNY Git ©EFEFRIXNRABEREANGF, EFLURIT, FEFLEEHMNR; BLF
B93E, FTAMIX B FFE,

TS Type Definition

export interface Expense {
/** The graph IRI.*/
Teadonly "@graph": string;
/** The subject IRI.*/
readonly "@id": string;
"@type": "http://example.org/Expense";

/**

* The name of the expense
* Original string: http://example.org/title

R/
title: string; export interface ExpenseCategory {
totalPrice: number; ~ readonly "@graph": string;
dateOfPurchase: string; v readonly "@id": string;
expenseCategory?: Set<ExpenseCategory>; ~ "@type”: "http://example.org/ExpenseCategory";
paymentStatus: categoryName: string;
| "http://example.org/Paid" }
| "http://example.org/Pending"
| "http://example.org/Overdue"
| "http://example.org/Refunded"
G ! bd.ailishi.ai - 30 sept 2026

TypeScript &R ZE X - 00:18:06
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SHEX Schema Definition

PREFIX ex: <http://example.org/>
PREFIX xsd: <http://www.w3.0rg/2001/XMLSchema#>

PREFIX xdfs: <http://www.w3,0rq/2000/01/xdf-schema#>

ex:ExpenseShape {
a [ex:Expense] ;

ex:ExpenseCategoryShape {

ex:title xsd:string a [ ex:ExpenseCategory ] ;

/! xdfs:comment "The name of the expense" ;

ex:categoryName xsd:string

ex:totalPrice xsd:float /! xdfs:comment "Name of expense category" ;

/1 rdfs:comment "The total price" ;

ex:description xsd:string

el i SRR // xdfs:comment "Human-readable description of category" ;

// xdfs:comment "The number of items bought" ; }

ex:dateOfPurchase xsd:date
/! xdfs:comment "The date of purchase" ;

ex:expenseCategory @ex:ExpenseCategoryShape *
// xdfs:comment "The use category of the product" ;

ex:paymentStatus [ex:Paid ex:Pending ex:Overdue ex:Refunded] ;
/! xdfs:comment "Status of payment" ;

G' bd.ailishi.ai - 30 sept 2026

ShEx #RE X + 00:18:21

Summary

Modify CRDTs in TS like any other object
ORM for RDF (and Automerge and YJS)
Type Safety for RDF

Have reactivity in React, Vue, Svelte, solid-js

Live-Sync with other users and devices

G' bd.ailishi.ai - 30 sept 2026
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00:18:44 + Niko Bonnieure
7 SDK 2 b, BIEEFL—MER, NRERRANATE—LHEBENRE, RITRBALESEN APl #
BHK, BlinXihhE, RAXEEE X, EFEXRNRA, WEFITHE, BARMAEASTAEESSL,

NextGraph Framework
(O History

revision, signature, immutability, audit trail,
Authenticity, time travel

) Permissions

grant access: read, write, subscribe, pull
Create groups, share with others
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BRI EEESSL, XNTEREHER. FAE, HEHl, C©HRFAELMEEE, fZ DAG,
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EIRE| A SPARQL MI#EM T A& 5| E,
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NextGraph Framework
Q Search

full text search, compound indexes

{>} SPARQL

Local queries on all documents, or a subset,
or a store.

4> Reactive Queries
Incremental View Maintenance (IVM) (soon)

G' bd.ailishi.ai - 30 sept 2026
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MEREWEEFLY, FAE#HELHE, REE—A SPARQL £, FREEHNAM, LEBFEEFE.

BASKIMBER, MREEEE TXELER, IFENETERENN, REHELETEML,
LB ERKE EHE SR,
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RN AThEE, XA FRIBEREZEEM, EERTUIRAXEHIN AP,
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NextGraph Framework
&) Comments

on any document, within apps too

() Chat

And group chat

L) Notifications
With OS integration

G' bd.ailishi.ai - 30 sept 2026
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NextGraph Framework
(3 Stores / Drive

Public, Protected, Private stores, and Groups

2> Wallet

User Identity manager, password, keys

9?2 App store
Install and publish apps, all decentralized

G' bd.ailishi.ai - 30 sept 2026
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ST AN, BFE—T, XE—/ H broker AR FKRFEE,
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NextGraph Framework

22 Social Network
P2P web of trust private social network

] Smart contracts

{)} ACID transactions

with strong consistency. Paxos coordination

G' bd.ailishi.ai - 30 sept 2026

MRMEEES - 00:21:12

Recap: NextGraph stack

OPEN PLATFORM : a federation of brokers

At home/office, On Premise, Self-hosted, community
hosting, hosters, integrators, edge, cloud

G' bd.ailishi.ai - 30 sept 2026
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ELFA 5XRMALES

00:21:31 + Niko Bonnieure
CEIRE, TUEITHE: HBE=L. XN VPS L, SEF B CHNE LT, BEEMHIN
SDK. 1%, URMAES. HEE—T ELFA, XE—RIFMEERTY, 25X PDF £ KK, ELFA
E—ENA, BMENARTTHES. EBE—NTENI/EZE, AaBEERIRS Google Workspace
%%, BREMREENESMRA: X, BFERE. BFt. BA. RRAE,

G- NextGraph stack

NG ECOSYSTEM : apps and services, ELFA productivity suite,
social network, bridges, etc...

NG FRAMEWORK : common features & facilities

NG SDK : build web & native apps, services

NG PROTO & NG ENGINE : E2EE sync database

NG OPEN PLATFORM : a federation of brokers

G- bd.ailishi.ai - 30 sept 2026
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CRDTs

Collaboration

Local-First
Interoperability Offline Privacy

RDF

SPARQL Agency bl
Autonomy Securit

Malleable Data ownership b

software AT
Resilience

Open i
S Sovereignty
Federation DIDs
Decentralized PortabiLity
G. bd.ailishi.ai - 30 sept 2026
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D W elfaconsortium.eu
. . . 3 years - 3M€

Local-first
collaborative

E LF A encrypted

workspace suite
ENCRYPTED LOCAL- ~
FIRST APPLICATIONS

[ 1
W bd.ailishi.ai - 30 sept 2026
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... ELFA Intggrated

Suite of apps

BOERIRE &

Social Video Photo Docs Calc Email Calendar Contact

~

5135%5@@2&

VR/XR Project Table Form Drive Chat

Meet Translate

bd.ailishi.ai - 30 sept 2026
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TET NextGraph, FrXEEmBsminZins it iiFtt, Tt —RESEET, HSE—
alpha BRA&, XEBEERME—ESSXNIEEEXEE,

Partners

NextGra.oprls IronCalc

&% Ontola.io tel-c:hll-c:

DANUBE & [® cryptPad

TECHGMB H
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00:23:10 * Niko Bonnieure
BETRANERANHHNE, RIRXLEANE, REF—T, EEARERERA, URFLREFHR—
o

Permissions & Capabilities

- NextGraph is private by default

+ User gets 3 stores: Public, Protected, Private

- Can create more stores: Groups and Organizations

* In addition to E2EE, all materialized state encrypted at rest
= And in transit (Noise protocol inside websocket)

* Permission’s granularity: Document

- Permission inheritance: by Store, and transitive permissions when
capability inserted into document
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VR DA AL 7

00:23:32 * Niko Bonnieure

¥, BRY, BRELINPRED, HRINEFINEEARAD? FREINCENRE, XEAPREOD?

00:23:55 + £#A
A, ARBBERIRRA E-,

Store 5 R34F-

00:23:59 + Niko Bonnieure

Tey, BB EIFR, TAMERITR, SETRHAEARRREL. A BIEEHSALRS store, XY
&ame%ﬁ,WTM%&E@W—Agﬁoameﬁnﬁéiommmswm,&ﬁmﬂﬁﬁﬁE,ﬁ
BERAEMRE CHREZREREY, REFARAFZERY,

00:24:34 « Niko Bonnieure

WRATREETBRERE, HPOSHERELIZFLEIA. F protected space, Rt 2ZIRIP=EE, N
PUAN R R RFE| AR ZE XA, EF public store, BIAEFMERX, HPEKIBEEAAREIR RELE
BEEEAMAIRI A, XBARBILBNR, EMEKRES AR, EAL, RAMRBECHS, RIERES
MXRZEFEL A

Local-First / bd.ailishi.ai 32



00:25:07 + Niko Bonnieure

XR=FF store, WO, FHF group store, WMEBAFMER, REIZE—NEE, BFEHMAMA, B
R AERFE B A B XA, FTA XY store #PAXHRB R, TR, FXM4%, ZBOH
HRNALAY, AlEwit, OV L P ERENE,

00:25:40 * Niko Bonnieure

KRMNA=ZMAREEHME, REZIE. broker Z B|MFTAR(E#ER Noise Protocol,

00:25:52 « Niko Bonnieure

RRANEZEXAET, AREATLE, EARRESEIRE, RTUIEE #EEREXD XY, 1%
BOR PRI E 48, =T AR RAVFTIEY branch, fRETAESAREF BRI KA R DX, IEE LTI,
i 53 — IR A AL Ko

00:26:25 + Niko Bonnieure

BEAMIBRAELRXANMEE, EMEXET, RRAJAKXR: XRYKFTE store BIRIR, (EAR4W
FRE RPRARGER, BIMEREN SRR, TEHAMNATRMENEARE T, REB[XHELIE
RDEWER, FTNB KL A I 4E,

Blocks and References

PLAI %‘
TEXT
i .

keyed
3 5|a|:e§ % c“acl :aéb TEXT 5|aEe§ 9
Encryption BlockiD
CHUN? SymKey
il
N
CHUNR Merkle Tree
|
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IR FPERE B

00:27:01 * Niko Bonnieure

X—HOWHNEBIOAHERERNE, AR EEMS CRDT &6, {IAA, EEFRELSERN, X—
REFER, BREFME—NRTHET, BNEEIRHA—ERER, FEpNE, BN EHEER
RER A,

00:27:33 + Niko Bonnieure

tedm, ARITHF—ANXAXNY, BERT EAFR, XRRERSEN—DNIERENE, R EXR
T, wEtEAT. CRDT E#1. HMXARHRME, FIASE—NER, BELALA, BRINBLEEN
AU X ANBREYLE commit, WERERR, SNEREAE ID foEHA,

00:28:06 + Niko Bonnieure
XENEHRNIRESA, D BB ERFERNEHR, WRRILER ID FEHLENA, ot XFRERK
BORBEHo

00:28:25 + Niko Bonnieure

BMEEE ID MEAFLRELZTEHNHEM T A, HMBIA, W EITRXGXHEHWA. AT ID,
AR BER broker B REkIEIR, broker fRFHEFTAR X LEMEHANE B KIER, REE D, ERREAR
7B 25 SCERAR

00:28:59 + Niko Bonnieure

ATEH BEEEE, YR BALSHERERSE L, AN E —NERFHA, BRI ERER
; WnRfERA XREERNTUE, AN AIHtHER, REXBHRHAREXH., F—MEXEAR —LUHKIE,
REEFHE - NBIERREEE REHN,
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00:29:31 + Niko Bonnieure
FNEXRBEEREHN, HFERER ID FIAE—NER. XMMERT 1 HECHRIRES A,
FARRERH ID, AL Gite 1R, XEXRZARREH. < BEEMERE, WEFEXNE N

HE#ERG DAG

00:30:07 * Niko Bonnieure

B=F| B, #X 3 FMEX 4 ZHELAN, CNTEERERAFAZE, BTEER— AP NFENEIR.
MrETRIER, EURSEARM. IEIFAK%4E, FEEERR—BES X OREREX 2, £KH
XAMNMER, #URER 2 ARER,

00:30:44 + Niko Bonnieure

SUNMNLELRE, MEEXERRLA broker, HITHZFRBIAMER, MEEFHCNEF LN, ik
AERAEM, EALT CRDT, #4%E#H Ut CRDT 48T, F, XERMNEIBHEEX—E,

00:31:11 * Niko Bonnieure

ANER SR E. RE, FEARMMNL, SHERTUI/ET . MEBEIVEFEEXNRES, BdEER
AR merge WFA R L, BIRELIKD|, AMXHUBELREH, TEXRET XRER, WHERKX 5,
EMEX L, eRAEAMEREGH LK, HmER 3 ER 4, EnE&kE—FIFTT.

00:31:48 * Niko Bonnieure
RIRIER 5 BEXM XA LURIRITVER, RLRFELZHNHREECH ID FKH, SEEEENRER
R 581D, UKIEK 5 HWEH,

BN ZMITHE S F54HA
00:32:17 * Niko Bonnieure

BAA—TRERRARL, T8, o, ENFEFXBER, XFRENEERSREER? B11%E
%, FBER pub/sub, WELERMITENGIZEX, HMEIARKEIBTREE .

00:32:48 - Niko Bonnieure
XBRANER—NEH, ERARF., BIRZFIUAEBHEE, RRNCNBETXOXAENEAITHEEE
REANFREE, RAXLARERALCETNER, MG, RAENERNTER S, TEH

broker ERX R AYEIER, BAEARE,

00:33:19 + Niko Bonnieure

WRREZITE, BMISEERIIBEREEXLBR, FTEERTER, WRBE—LAITH, hEZRIRER
RAIRR, EXLTHEMFEE TR, FRARFHLIE, TH—NMEEFNE, BEARRTEE
B4R XN —Ea, REDHPRERRES,
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NFFERELIRR S broker BXFR

00:33:56 * Niko Bonnieure

RAFEFME TH broker S, FRBAEMEIAR, RIEREY, XFRREEHEAMEN P2P, fEA—A

B, #RE1F broker: “HAX IR, "broker &% “RIEBRA=R, "REIEBRELENIRER R, X
AT AT 2 BT E eI, WmEHIER ID, BRAME,

00:34:32 « Niko Bonnieure

BATREE X ID, broker HEEE R, ABXEERHLIRZANL, KUTHALA®IFRAT, Xik
broker B6& 5| DAG BIIR, Wt EZFTARAKRNE, B MR ERXNEN, FENEIAKIFEK
RARBFENEIIR N, FRAE KL,

00:35:12 + Niko Bonnieure

broker Z BlMA R, EANXE—NKFERL. HTUIBEKFEKRE— broker £, Z—DMAKES—
AN broker b, RTAMMER — 10 X#4, BIMERINTAIRERL, X broker WRRERBBIE, XM
, BHRELE, FZRINBIERESLR T &K broker L,

00:35:49 + Niko Bonnieure

XM E R, broker EEMEETT RANRINIER, HHERTERKXYE, ARRERNRT

JRFFURE], XAMRFETAM DAG Bk, fEtoLEES, WEBTREEAIE CRDT, RiAA, X2

Xt AR S $E FEAT A0 B B9 IE A T N

Merkle Ht5 43R

00:36:24 + Niko Bonnieure

wEEMERAMERARN, BEAI—EKLITH, XBEERT RAMTEIREIE @S HIEROEIER. 3= 1D
FFFRE A, BIERAIRAE Merkle i, IR —REFMBA, BR—KFH, REFHXR, ALK
BitTorrent,
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Blocks and References

PLAI

TEﬁ‘
CHUN Hash SYmENe. | c1pH Hash
J e Tl |CIPHER) —prnd

keyed

BlockID

Encryption

CHUNE SymKey
D

CHUNE R Merkle Tree

L Ebk
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00:36:55 + Niko Bonnieure
XERCUT A AR RN L, WA RTEES| AR E ER, BARLLLHIIXE, WRA AT AR
TR, REREETH. XELERG?

TIME
——

“fork” merge

COMMIT
#3

| j COQE/I4MITA
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00:37:29 + Niko Bonnieure

T, BWRAVEREARITL,
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00:37:34 « EFA
MEHREE T — R,

00:37:37 + Niko Bonnieure

BWREOERE? HELE,

B— /NI Git?

00:37:43 + A
e E], XANEMEFRZBZE—NINEN Git?

00:37:54 + Niko Bonnieure

8, B2EMUN, TERXFE, Git EFREAERANMNMIEHORER, &F RN XH, —PMRIXTUERERN
RiER, XBMAUEEAND, APKED, NR=ZAREENMEHLZRE, A INRER, X2
5 Git £ X A,

wmEL: Git WIIFARMNALRIERE octopus merge, XEFREHEFRE, MBERIEI Git B A XHY:
https://git-scm.com/docs/git-merge o

A1 ARG BN

00:38:37 * M
fR4F, Niko, BMIREDE, REANEE, £F—NEXT NextGraph WA E: MRMEITERIXNRSKT
UEFLEZ VAP, £ REFTETHIRE SR F E?

00:39:02 * Niko Bonnieure

BAVRRA XA EANEENR, WEKILRELT ., BIITS5 AR IZRETITARASE, (BRME
AT KR EH. CRDT HOBURTFATA CRDT EAIMERE; MEARTTRAMELENR, T HRATL
12%&!3,{&? o

B]2&%: OrbitDB. RB5thiE

00:39:40 * WA
F-ANEEZE, fo OrbitDB. Delta XSy HALF IR EAELL, RATMBEREEHLRRE?

00:39:58 * Niko Bonnieure

BRI — TIMERFE? HEUIEIRES A ZTIL.
00:40:05 * A

OrbitDB,

00:40:07 * Niko Bonnieure

OrbitDB, #F#1, HEBEXANINE, H—AE?
00:40:11 * WA

Delta,
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00:40:12 + Niko Bonnieure

Delta, BRAHEE C-E T#E. OrbitDB E—NETFHENKEE. BERMNE, FTEBRMHEHEXR, £—X
RIAACRBRAMNA, UNEFZERENEEL T REE, BRAMERERZTLRRZXFE, RE
NextGraph BZiIRFEHIEX/ANEE, EEBEEEEFRGFERM, BAASRBEKR T,

00:40:58 * Niko Bonnieure

BRBII R A SE FRIXAY, A —NTUEEF RAHERIEE, i, RDF HAER Oxigraph, &
ARASIE, EEMDRRE, EARFERERM, FEZERLSFHE. T CRDT, RER. &
TR FFHRA, FAARE RIX IR A

00:41:31 * Niko Bonnieure

FEZBHINAEFTMABNAT L, RIPFEAIZFE—UAMZ I B CRS, MXRELRA T EE—F, 7
A —AMER. —HREH. ZERLMAE, BEBILCNEIRER, broker UL, —RKZE
FIa#E, ERRAMERNMEERR, NAWERT, XE—IEXNHN DAG, ENRITEIITHE, £
B,

00:42:04 + Niko Bonnieure
XEMRBEERRIE, Z/5 CRDT EFMALHRSEEENE, BREX—/&, TUHRE: E%&H
¥, BEEMRIEAABARANASE, AR DT —RBANXE, FTRERAARE XMEBHRE

EE—RK,

00:42:41 + Niko Bonnieure

XREMRE, NextGraph BEEZAT. BEIENE, MRBERFESHMSS AT —A8WA. IR
KRR, RAREFohRE, EX—EHFFRERMMEN: EVEEECH broker BE, FTULRIE .o
broker W DUACIEXMHE, it B A BIXARRE, RIGEERE broker,

00:43:13 * Niko Bonnieure

TR —HALEZRAREESMIENRE, o Ink & Switch ARLEME Automerge. Keyhive BIA, XEHRE
BR&, AMIT RFOIAE, ERILZELXEKRESSH NextGraph, BATREIMATEZNRE, H
NERE—HERBEMNE,

00:43:45 + Niko Bonnieure

BAHALSKZHEINE, RERP, XEHAZEGKIENR N, WRR—NAEARBKMN, ARREIZA Fo
BIAMME, REERMIKE — N, EXMERLT, RRERMBE, AFLLE, BINLELISER
AR, BEEREARESLELRT, BANBEREARN, FAEEXHATHRNKE, FAIARIAAL, X2
DUEZ RS,

00:44:29 « A
XA E RER,
& RIETREMRS Al 14 R Ak

00:44:31 + XA
HIERLFF, 1% Claude Code. Codex XMW EREMARETLR, WERRSANRTERHARMAN, RIE
REGZE, X T AN RKRA (L HBY?
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00:44:55 + Niko Bonnieure

REARE A, WEbZ Al XE?

00:44:58 « A

p3: 0

00:45:01 + Niko Bonnieure

B, T NextGraph fakB 2 T/E+H, RELAFELA Al, A—EhBREFENFLESACE R
, BERGRY, mBERERNE, EAE Al E3EXEHIE. BIBESE NextGraph £, MIFREAN
X—R?

00:45:26 * XA
WA AR URAR, REESR,

00:45:29 + Niko Bonnieure

PRI SR AR =]k — 7 T8 ?

00:45:33 + WA

HAEBE, FRAIDTIA AR Al ZhRE?

00:45:39 + Niko Bonnieure

BNVRAXA BRI, FTREFELAEAXLAMT . MAVERRIIN AP, LEERT Al L,

00:45:54 + Niko Bonnieure

BAVE —ANETR, TRELIR, BWHRBELRSHE, REET SPARQL XANERIEE, IMER—T, &
Re9ZPERN Quen R, ©RME, 1€ SPARQL, REE LT XHBRALLF ROV, KRR
FhEEF SPARQL ZEIMMREGAMERIE,

00:46:29 + Niko Bonnieure
BTREMT —NKRAABIESE, GRKAATR. BIESHE, H119: “Niko A —(LBKRAANBEIES
BEZD? "UaEEH XK,

00:46:48 + Niko Bonnieure
TAEA SPARQL, EEZAH MCP, W REE MCP, EAiXL APl & Python #uo Node.js B &R LA
A, FTUMNKRR & e B ImRAE,

00:47:06 * Niko Bonnieure

YR, XE—ERE LR T MmIPRMENLR, BAKXKREBETERSS L, FE2HEECERIREIX
PfBIRE, RERTEIHRRR, EXEER, WRETIHE Qwen 3, BRI, REHIER
25 OpenAl, ZKIEwt T aESMH,

00:47:35 * XA
S

00:47:36 * Niko Bonnieure
NextGraph FRAE — ML BE, &FARZ LLM router, R UEBXR K, HKITLUERE—T,

00:47:47 + WA

Bt
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00:47:50 * Niko Bonnieure

W, A e &G ?

00:48:02 « THA
PRAA 1a] g, ?
00:48:07 * Niko Bonnieure

N

00:48:13 + A
ERZAEMEAT, ARET AL,

00:48:19 « Niko Bonnieure

RITUEEQ TR, FEARAEREN, RIAAIERLL DEE, XERARFHMK, HARERHL .
WRZARKFINETRAE, BMNETURRKE, XERE#HR T, ZAITREHEHIIERT — 8.
ZEBRAEIELUTHARE, RITTRIEEE, FHNNI0IE LR, IENR, BIEANEE Zulip,

Branches

Each Document is composed of several branches (DAGs)
* Aroot branch

* A main branch

< Any additional branch: forking a branch or a subdocument

The PUB/SUB is organized in Topics.
Branch ReadCap : gives read access to a topic.
TopiclD can be refreshed when ReadCap must be revoked

NextGraph
.'o,rg bd.ailishi.ai - 30 sept 2026
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Sync Protocol

- Sync Protocol is based on BEC paper of Martin Kleppmann et al.
adapted to the Broker architecture. Uses bloom filters.

+ Causal partial order is preserved => Pub/Sub of NextGraph is a
reliable causal broadcast.

- Brokers maintain connectivity between each other and reroute
paths if needed, in a general undirected graph network topology.
They maintain routing tables.

NextGraph
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B (—) - 00:48:33

Sync Protocol

« The Commit Reference #5, the last one in the DAG, is sent in the
Pub/Sub Topic, in an Event encrypted with the Branch ReadCap

= Only the readers of this Topic/Branch can decrypt this event. The
brokers can't.

- Clients subscribe to Ll'opics and tell their Home Broker to maintain
the subscription for when they go offline.

- When back online, Clients use sync protocol with Broker to get all
the missing events.

+ Thanks to Brokers, data is available even if no peer is online.

NextGraph
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NURI and sharing capabilities

- Capabilities are of a new kind, that we call “cryptographic
capabilities”. They contain a symkey (for ReadCap) or a private
key (for WriteCap).

+ Capabilities are encoded as NURI (DID based NextGraph URIS)
and can be included inside a document, making them transitive.

NextGraph
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00:48:55 + Niko Bonnieure
AERE, REREEAETRME, 5AEAETIERHRME,

PERIE SIS B B2 F AT R

00:49:06 * Niko Bonnieure

DID RIE#HE T overlay XERRANRF, A THEES], tstE pull control, BMEEALMELL

RERWAZR MBI, HFABEAEEAFORE, REE—NHIER D X ID, SR

] broker REREKIE; RAXFHHRTF AP, RGBT —A overlay, X—RERAFR M R 2HH,
RAERBT XA overlay BIIFIEIRIR, A HREFXR broker, ERAFE ID MR AHKIFERHKER,
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Pull Control & Overlays

Having access to encrypted events is a risk. We limit to the
minimum the capability to obtain encrypted blocks from brokers.

Users that interact within a Store are isolated at the network level
inside an Overlay

Readers need access to the Outer Overlay
While Writers need access to the Inner Overlay.
Access to both is refreshed when needed

NextGraph
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00:49:51 + Niko Bonnieure

EABMAFREMERIFEERREH, WIFE—RRSBARBRIT, BNELAEETELZHNITX,
HAEREMAN, WARRET EL KB, BAlX PSR ETHESL ERERRNEFITE,
ZER%F,

External Signatures

Signatures of individual commits are only useful for other editors
or for readers that have access to the root branch, which is not
the case of external readers.

In order to prove authenticity of data to external readers, we have
implemented a threshold signature mechanism

Signers gather asynchronously in a quorum in order to compute a
group signature for each repo’s commit

This signature is verifiable from the Document’s ID (DID) and
following a chain of certificates

NextGraph
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ACID BM51tX| %8y Paxos hiAE

00:50:24 - Niko Bonnieure

AMELAHT A RIELNESL. FATENEFITHE, UERBRESL M, HETERKE finality, Wt 2R4H
EE, XfnHEH ACID R, FEEFX, ERMWAEERNT, BREBELTZNAE, REZLHN
WA B K,

Finality

Eventual consistency is great for Document oriented data, aiming
at local-first collaboration.

It is less interesting for use cases like avoiding double spend,
ACID properties of transactions, and all cases when the strong
consistency of transaction must be assured

Based on the threshold signature mechanism, we offer the option
to mark some segment of a document as “synchronous”. Those
will only be modified after a group signature is obtained, enforcing
finality and strong consistency
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XITHR T BAVN R EIEE ACID B, 10 PostgreSQL XA IEEIRBEMRS R L, HREEEW
T—NES, EHSETHRESLMER, BN, BELAMABRELNREN, BLTETEH, RAETHE
RS BN ERNELHEFTEE,

00:51:31 * Niko Bonnieure

Hn—ZiTH, RAFLER—GRALFR, BWAFLIER —EHRILHE R, CRDT foiMtithior S g
AR T ZANEB, RATUEXBREE. ERBOREE FAEEME, CRATELHKMN, EFHEH.
iAX B, CRDT AR WREREZLRAEL T FR, HBLELT FX.

00:52:02 + Niko Bonnieure

XEAMIEML A, FEEE CRDT KARR, AT, FATEIE ACID BIEFEAMIEE AW =
NextGraph, K% #EHE, RREE CRDT foitifhs; ERLHME, RFLHFERERTME. —XK
ME ACID B,

00:52:24 + Niko Bonnieure

XEQBARZAME K, BEFRIT, ERRREERE, HRIKEN broker RAFITIHE, RBIRAR
B3R, broker REAEIREMAIT 2, ELXEBMIR. ©&E T Paxos X/MhMAE R, EIERLE,
AR E R EANE T ENTEE,
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Synchronous Transactions

- Coordination and strong consistency with Paxos

* Synchronous transactions can implement Smart Contracts, cross-
document transactions, atomic transactions, decentralized naming
system, and e-commerce applications

- It complements well the CRDT/eventual consistent model. Each
document/application can benefit from both world.
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NextGraph Document: Rich Text

Nuri binary files
graph did:ng:0:xxx °
<did:ng:0:xxx> <rdfs:label> “my first post”. <did:ng:j:yyy>

<did:ng:0:xxx> <as:image> <did:ng:j:yyy>.
<did:ng:0:xxx> <as:summary> “my first

thoughts on something futile”. CJE
<did:ng:0:xxx> <dcterms:created>

"2015-01-01T00:00:59Z".

discrete: Yjs markdown

## My important title

- a list item in markdown

**some bold text**

Ilimage](did:ng:j:yyy)

NextGraph bd.ailishi.ai - 30 sept 2026
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<did:ng:j:zzz>

<did:ng:j:www>

B SR XS - 00:52:54
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XA4LEM : B, discrete 53X+

00:52:57 + Niko Bonnieure

XE BRI, X E— ID, B NURI, EREE NextGraph URI, &£ did:ng X & DID,
XHSARERT LA graph, HEtE RDF #4. XE2E—A RDF #IF, graph FTHE—THE—N=TA
, BEE. BIBEEEHRK, BRXBIIERINES T RDF, REREXRE,

00:53:27 + Niko Bonnieure
EHWE —LFEERRER, ETFTRILRARKETUEM, RITLRESZF? BHRD?
00:53:37 * WA

B+,

00:53:38 + Niko Bonnieure

AR, T8, WRBRRRTHNLE, SBRAEER, XTUEMRER RDF 8919#, discrete £ RIEY
B—E5, NEBW X FHAREL %, RTUEB@RK Yis $3E, tbin Markdown, &XXA, e K
JSON #k#E,

NextGraph Document: JSON N

Nuri binary file
graph did:ng:0:xxx D

<did:ng:0:xxx> <rdfs:label> “some data”.

<did:ng:0:xxx> <prov:wasDerivedFrom> <did:ng;jryyy>
<did:ng:j:yyy>."
<did:ng:0:xxx> <as:summary> “some by example
very important data derived from CSV". containing
<did:ng:0:xxx> <dcterms:created> the CSV source
"2015-01-01T00:00:59Z". imported into

the JSON

discrete: Automerge JSON

"key”: “value”,
"list”: [ 1, 2, 3]

}

NextGraph bd.ailishi.ai - 30 sept 2026
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JSON XA%:wfl + 00:54:04

00:54:09 + Niko Bonnieure

graph fa discrete XPIR LA URRFET R —HXHE, X—_REE, ETMUMM#HXHF, X
£ E4£3| broker E#iAE, RESER—ANEEZHFI BN URI, "TREEXANEEER S| E B E
JSON &,
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2 NextGraph Documents: Social Ne

Profile of Alice binary file

O
o | 7| <diding:jyyy>

graph did:ng:0:Xxx

<did:ng:0:xxx> <rdfs:label> “Alice”.

<did:ng:0:xxx> <vcard:photo> <did:ng:j:yyy>. discrete: Yjs Markdown (bio)
<did:ng:0:xxx> <foaf:knows> ' Hi | am Alice, a well known
<did:ng:0:aaa>

A computer **geek**

Profile of Bob

binary file
graph did:ng:0:aaal - e y

: ' A~ <did:ng:j:zzz>
<did:ng:0:aaa> <rdfs:label> “Bob”.

<did:ng:0:aaa> <vcard:photo> <did:ng:j:zzz>. discrete: Yjs Markdown (bio)
<did:ng:0:aaa> <foaf:knows>

<did:ng:0:xxx>

Hi | am Bob, the classical buddy of
Alice. | dislike Eve who is nosy
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