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Welcome to NCSA Mosaic, an Internet information hrowser and
Mosaic was developed at the National Center for Supercomputi
University of Illincoils in --»> Urbana-Champalign. NCHA Mosaic
The Board of Trustees of the University of Illinois (UI), a
UT.
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The Software Development Group at NCSA has worked on NCSA Mc
and we've learned a lot in the process. We are honored that
this technology to the masses and appreciated all the suppo:r
received in return. However, the time has come for us to co
resources 1n other arsas of interest and development on Mose

Al infarmation aboutl thHe Mossic project is avgiliasle firam |
NCS5A Mosaic Platforms:

& HNCSA Mosaic for the ¥ Window System
® HNCS5A Mosaic for the Apple Macintosh
® NCSA Mosailc for Microsoft Windows

World Wide Web Resources The followling resources are awvailak
cyberspace and keep track of its growth:
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The World YWade Web project

World Wide Web

The YorldWideWeb (W3) is a wide-areahypermedia information refrieval inftiative aiming to give universal access
to a large universe of documents

Everything there is online about W3 is linked directly or indirectly 1o this document, including an exaculive
summary of the project, Malling lists , Policy , November's W3 news | Frequently Asked Questions

Yhat's outthere? Pointers to the world’s online information, subjects , W3 sarvars, atc

Help on the browser You are using

Software Products A list of W3 project components and their current state. (e.g. Line Mode X 11 Viola ,
NexXTSiep , Servers , Tools , Mall robot Library )

Technical

Details of protocols, formats, program intamals elc

Bnbllogrth-¢ Faper documentabon on W3 and references
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A listof some people involved in the project

& summary of the history of the project

History

How canlhelp 7 If you would like to support the web

Gattin Gefting the code byanonymous FTF , efc.
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hypermedia</A> information retrieval
initiative aiming to give universal
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Search the web using Google!

rn—*'r > .. Car Buying & Car Insurance E
AVTO~ T Pain Relief o .

Buy an rsl: trucks oline . o et
_Google Search I I'm feelmg IUCky Click here for advertising information - reach millions every month!
Special Searches Help!
About Google! v : , N -
Stanford Search Searchl the Web Jand Display the Resultsl in Standard Form _|

Company Info our e-mail | Submit |
Linux Search Google! Logos :
. | Subscribe Search with Digital's Alta Vista [ Advanced Search] [ Add URL]

Copyright © 1998 Google Inc. c -
( [Contests r Creative Web

Make Me Laugh... Create a Site...

Download free demo versions of AltaVista Technology software

ALTAVISTA

}f:_; 29 @mw!@ 3 ﬂ [Creative][Search ][Humor J[Email]

]—\
. HEAD YAHOO ADD

«NEW === COOL=RANDOM LINES s |NFO mem UR L=
Yahoo! Deutschland 71 mesmns LOS ANGELES Weekly Picks

Search | Options

Yellow Pages - People Search - City Maps — News Headlines - Stock Quotes - Sports Scores

® Arts - - Humanities, Photography, Architecture, ...

Business and Economy [Xtra!]- - Directory, Investments, Classifieds, ...

Computers and Internet [Xtra!] - - Internet, WWW, Software, Multimedia, ...

® Education - - Universities, K-12, Courses, ...

Entertainment [Xtra!] - - 7V, Movies, Music, Magazines, ...

Government - - Politics [Xtra!], Agencies, Law, Military, ...

Health [Xtra!] - - Medicine, Drugs, Diseases, Fitness, ...

® News [Xtra!]- - World [Xtra!], Dailv, Current Events, ...
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Change happens

React HTTP Websites
MVC Framework

JQuery  Javascript whent

XMLHttpReq(ést >> C
HTTP
Websocket
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This Is why web
programming Sucks

MVC Framework
Query

Webpage DOM
HTML Template Views

J ascmﬁodes

Views

avascri Webpack
XMLHtte babel
quick start
CSS
node|s
postgres

mMongo
Databas:

Websocl

Controllers
Models

Database

MVC Fre
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Time for Web Standards to Evolve

from: REpresentational State Transfer
to: REpresentational State Synchronization

from: HyperText Transfer Protocol
to:  State Synchronization Protocol



State Synchronization starts simple

® "Send state X to Alice”

But evolves into more:

® Collaboration: Multiple editors over the network

® Performance: Realtime updates, pushed, delta-compressed, pub/sub
® Reliability: Consistent vs. race conditions & machine failures

® Decentralization: New network topologies, oftline peers

® Versioning: History, archiving, rewinding & playback
13



We have a well-characterized solution

Multiple writers can make simultaneous edits arbitrarily,
across any network delay or drop, on any network topology,
to any content-type, while guaranteeing consistency across
peers.

CDNs can cache dynamic state
Every site has offline mode

All edits are delta-compressead
Resumeable uploads for free
Collaborative editing for free

Program remote state as local variable

Proven with multiple implementations: braid.org

14



PeeryView X <4

® © ® @ dtbraid.org/todos.txt x + B https://peeryview.org h w *» 0O

s C @ htips://dt.braid.org/todos. txt 8w of Everything About Users Search Post Mike@

This 1s live updating over Braid-HTTP!
These are what the messages look like.

YES! Nice. A(-v-)A =) LN
z Data | Wish | Had When | Applied for a Computer Science | ?
‘< [0 Braid Elements Console Sources Network  Performance  Memory > &3 : X @ Ph.D. e @ &
jeffhuang.com-11/3/2021 | |
[J Display Raw Messages Request Response . . . : |
Content-Type: [Text text/olain @ Why Decentralized Science Funding is Happening Now Q @
. 5 vV 2
dgayb—3 text 90:91 = yp ‘ = ’ P ' nadia.xyz - 3/5/2022 - -
Merge-Type: dt |
ke lade | w Subscribe: true @ Mockups for Adam Marblestone's Beagle é
|ptﬂ(—1 ¥4 text 89:93 = Version: ‘ ’ ’ web.mit.edu - 5/6/2022 ‘ s
. . = Parents: -
dgayb-8 [EexE 89:39 M | ’ Q A Possible Fix for Scientific Publishing - PeerReview.io Q’J
dgayb-1 2 text 91:91 = o e blog.peer-review.io - 8/1/2022 ‘t,\
- . = A
dgayb-13 EEEE 96:96 @ Seph's breakthrough CRDT algorithms hit Hacker News é
|ptﬂ(—20 text 89:89 . =) ' news.ycombinator.com-11/1/2021 @
3i14s-2 text 100:100 =
aa Q Short-term roadmap for braid.news -
github.com - 6/3/2022 >
3i14s-4  text 101:103 = 7
‘ Mike: we like we like
Mike: we like it more
ty: testing from hype
> top VRO Filt
@ p er Mike: [ Send ]
1 . . . 1
’ State[ https.//dt.brald.org/]son/chat ] R [o Braid Elements Console Sources Network >> 1 B2 €?,3 ¢ X
< [{"user": "mike","text":"Hello everyone 1"} () Display Raw Messages Request Response
_ Content-Type: | Text v | application/js
> state['https://dt.braid.org/json/chat'].push({user: 'bob', text: 'Hi!'}) bahecl ol el Merge-Type:
© default-1 json = [{"from":"Mike","body":"Hi e
< 2 {"from":"James", "body" : "Hell Subs.crlbe. true
{"from": "brynsk", "body" : "her Version: | ]
) . . . : . . {"from":"Santi","body": "hel Parents: [ ]
> state['https://dt.braid.org/json/chat'] [0].user = 'alice {"from":"Mike", "body" : "Yeah: '

new message!"}, {"from": "Mike
. o - {"from":"tyler","body":"sup
<’ allce "| 5 {"from":"tyler","body":"hiii"}, {"from":"Mike", "body" : "Hey
guys!!trrrrrmy {"from":"Laura", "body" :"hello hello"},
I"fFrom" *"Aral" "bodv":"Hello there ‘)"t {"from" "l aura" "bodv"':"There



HTTP is almost there already:

Subscriptions:
PREP
Mercure

Distributed

State Sync:

CRDT

Range OoT
Updates:

Resumeable
Uploads

Byte-Range-Patc

HTTP
<+ Braid-HTTP



Four improvements fit together

Subscriptions to Updates Patches
Stream multiple responses as Bidirectional (client<->server)
snapshot or patch Reusable on Content & Merge Types
Resume from a version Improved Content-Range:

Indefinite content length
Versioning Non-integer range units
GET/PUT/POST/PATCH of version(s) Multiple patches per update

Causal time (not linear)

Interoperate with strings (e.g. RLE, Merge-Type

vector clocks, dates)

17



Proposal for Discussion

Adopt State Synchronization as goal for HTTP

Scope: Combine work on Ranged Updates (Resumeable
Uploads, Byte-Range-Patch, Content-Offset) with Subscriptions,
Versioning, and Merge-Type to support Distributed State Sync

See Braid-HTTP as example, well-tested implementation
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