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Make it as easy to code together 
as it is to code alone.







Boulder to Gambettola - 8795 km 
~30ms at the speed of light
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Decentralized
Multi-User Undo

String-Wise Operations
Consistently Low Overhead



"Unfortunately, implementing OT sucks. There's a 
million algorithms with different tradeoffs, mostly 
trapped in academic papers. The algorithms are really 
hard and time consuming to implement correctly. Wave 
took two years to write and if we rewrote it today, it 
would take almost as long to write a second time.”

– Google Wave Engineer
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ABSTRACT

Peer-to-peer (P2P) networks are very efficient for distribut-
ing content. We want to use this potential to allow not only
distribution but collaborative editing of this content. Exist-
ing collaborative editing systems are centralised or depend
on the number of sites. Such systems cannot scale when
deployed on P2P networks. In this paper, we propose a
new model for building a collaborative editing system. This
model is fully decentralised and does not depend on the
number of sites.

Categories and Subject Descriptors

C.2.4 [Computer-Communication Networks]: Distrib-
uted Systems—Distributed applications; H.5.3 [Informa-
tion Interfaces and Presentation]: Group and Organiza-
tion Interfaces—Collaborative computing, theory and models

General Terms

Algorithms, Design, Human Factors

Keywords

CSCW, Collaborative editing, Optimistic replication, Con-
currency control

1. INTRODUCTION
Currently, peer-to-peer systems demonstrated how they

can ensure scalable content distribution. In their survey [4],
Androutsellis-Theotokis et al. wrote:

“Peer-to-peer content distribution systems rely
on the replication of content on more than one
node for improving the availability of content,
enhancing performance and resisting censorship
attempts.”

We want to reuse these characteristics not only for content
distribution but also for content editing. Currently, P2P
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networks mainly distribute immutable contents, we want to
distribute updates on this content and manage collabora-
tive editing on it. We are convinced that if we can deploy a
group editor framework on a P2P network, we open the way
for P2P content editing. It means that all existing collab-
orative editing applications such as CVS and Wiki can be
redeployed on P2P networks and take advantage of availabil-
ity improvements, performance enhancements and censor-
ship resistance of P2P networks. For instance, Wikipedia [2]
is currently a collaborative encyclopædia that has collected
more than 4,700,000 articles in more than 200 languages.
Wikipedia has more than 50 million of page requests per day.
200,000 changes are made every day [1]. However, Wikipedia
needs a costly infrastructure to handle the load. Hundreds
of thousands of dollars are spent every year to fund the in-
frastructure. A P2P massive collaborative editing system
would allow to distribute the service, tolerate failures, im-
prove performances, resist to censorship and share the cost
of the underlying infrastructure.

Collaborative editing systems such as CVS or Wikis are
currently centralised and cannot be adapted to peer-to-peer
networks. Collaborative systems based on the operational
transformation approach [7, 23] can be decentralised.

However, existing algorithms such as GOTO [23], ABT[16]
and SOCT2 [21] rely on vector clocks to detect concurrent
operations. OT approach supposes that each operation is
immediately executed locally, stored in a local log and then
broadcast to other sites in order to be re-executed and stored
in their logs. A vector clocks is associated to each opera-
tion. A vector clocks [17] is an array of logical clocks, one
clock per site. It is used to detect the happened-before rela-
tionship and therefore the concurrency between operation.
It causes no problem if the number of sites is fixed and low
but if the number of sites grows, the size of the vector clocks
is unbounded. Thus, messages exchanged between sites will
grow as well as the size of local operation. Also, the time ef-
ficiency of operation on vectors clocks will decline as vectors
clocks grow. Clearly, vectors clocks prevent these algorithms
to scale and represent a serious bottleneck for their deploy-
ment on P2P networks.

In this paper we propose a new model called WOOT for
building group editors that is suitable for dynamic P2P sys-
tems. Compared to existing decentralised group editor mod-
els, the number of sites involved in group editing is not a
variable.

The remainder of this paper is organised as follows: Sec-
tion 2 describes the WOOT approach and details the con-
sistency model. Section 3 presents a formal definition of

WOOT
2006
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