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WIKIS EVOLUTIONS 

  Semantic Wikis 
  Peer to Peer  Wikis   



wiki 
Server 



PEER TO PEER WIKIS 

 Every peer  acts as a client and a server 
 Wikis pages are replicated on the peers 

  Partially                        or                               totally  
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Number of replicas =  number of peers 



P2P WIKIKS 

 Advantages 
  Better performance and availability 
  Fault-tolerance 
  Load-balancing 

  In all cases (partial or total) rely on 
optimistic replication approach 



GENERAL MODEL OF OPTIMISTIC 
REPLICATION APPROACH 

 An operation is generated on  one site and 
executed immediately  
  without any locking, any communication with 

another site 

 Operation is broadcasted to other sites 
  Hypothesis: the operation will eventually arrive on 

all sites (not so easy…) 

 When a site receives a remote operation 
  The operation is re-executed 

 The system is correct if it ensures a consistency 
criteria such as Causal Consistency, Eventual 
Consistency, CCI consistency etc… 



CONSISTENCY LEVELS 

 Causal Consistency : dependent operations are 
executed  in the same order in all servers  

 Eventual consistency: all copies are identical 
when the system is idle 

 CCI consistency: Causal consistency + 
Eventual consistency + Intention preservation  
  Intention preservation: The effect observed at 

generation time is observed on all sites whatever any 
concurrent operation. 

Sun and  et al. Achieving Convergence, Causality Preservation, and Intention 
Preservation in Real-Time Cooperative Editing Systems, ACM Transactions on 
Computer-Human  Interaction, 5(1), 1998. 







PARTIALY REPLICATED P2P WIKIS 

 Based on Structured P2P network 
  Distributed Hash Table (DHT) networks 
  Efficient resource discovery 

 Wiki pages are replicated on a number of replicas 
peers 

 A limit number of replicas of every page.  
 Examples:  

  DistiWiki, DTWiki, Piki 

 Morris. DistriWiki: a distributed peer-to-peer wiki network, international symposium 
on Wikis (WikiSym), 2007. 
Du et al. DTWiki: a disconnection and intermittency tolerant wiki, 17th international 
conference on World Wide Web (WWW), 2008. 
Mukherjee et al. Piki - A Peer-to-Peer based Wiki Engine. Eighth International 
Conference on Peer-to-Peer Computing (P2P08), 2008. 



PARTIALY REPLICATED P2P WIKIS 

 Advantages: 
  Infinite storage capacity 
  Low traffic : operation on a page is just propagated to 

few peer, not at all peers… 
  Joining the P2P network is cheap : may require to 

transfer few pages on join 
 Drawbacks: 

  Do not  ensure the CCI correction model 
(DistriWiki,Piki, DTWiki) 
   User-based merge and manual resolution of conflicts 

  Cannot process a request locally 
  Do not support offline work 
  Do not enable transactional changes 





TOTALLY REPLICATED P2P WIKIS 

 Each wiki server hosts a copy of the set of wiki 
pages. 

 Number of replicas is equal to the number of the 
servers 

 Examples: 
  Git-wiki (http://atonie.org/2008/02/git-wiki) 

   Causal Consistency  

  RepliWiki:  
  Eventual Consistency 

  Wooki:  
  CCI Consistency  (Woot Algorithm) 

 Weiss et al.  Wooki: a P2P Wiki-based Collaborative Writing Tool,  Web 
Information Systems Engineering (WISE), 2007 



TOTALLY REPLICATED P2P WIKIS 

 Advantages: 
  Scalability with user number 
  WOOKI ensures CCI consistency 
  Local queries 
  Support offline work 
  Enable transactional changes 

 Drawbacks: 
  Joining the P2P network is expensive : state transfer 
  High traffic : operation on a page is  propagated  all 

peers… 







SWOOKI: P2P SEMANTIC WIKIS 

  Integrate advantages of : 
  P2P Wikis based on total replication  
  With CCI consistency 

 And 
  Semantic wiki based on the approach “wiki for 

ontologies” 





SWOOKI 

 Why wiki for ontologies: 
  We are interested in ontology emergence 

 Why total replication ? 
  Queries can be executed locally 
  Offline work 
  Transactional changes i.e. 

 Modifying a semantic wiki like Semantic Media 
Wiki requires to change many pages (one subject 
per page) If no transactional change :  
  Visibility of intermediate result is confusing for other 

users 
  Requests view intermediate results 



CHALLENGES 

 New data Type 
  Text and semantic data 

 Editing operations 
 Optimistic replication algorithm 

  Adapted to the new data model 
  Adapted to P2P constraints 
  Ensures CCI Consistency 



DATA MODEL 

 A wiki Page is a sequence of lines 
 Lines contain text and semantic data 

France is located in [located In::Europe] 
The capital of France is [has Capital::Paris] 

 Two editing operations 
  Insert a new line 
  Delete an existing line 
  Update = Delete + Insert 



CCI MODEL FOR SWOOKI 

 Convergence for text (by WOOT) and semantic 
data (??) 

 Causality same as  WOOKI 
  SWOOKI do not introduce new editing operations 
  Pre-conditions on editing operation  

  Intention preservation: 
  Intention: text (insert (lp < l < ln)), semantic data (?) 
  Preservation: text (WOOT), semantic data(?) 



WOOT APPROACH 

 A change is immediatly applied, broadcast to others 
(epidemic), integrated by remote (optimistic 
replication). 



OPTIMISTIC REPLICATION AND 
CONCURRENT CHANGES 

 Automatic merge must be executed by servers 
when receiving remote changes… 
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OPTIMISTIC REPLICATION FOR RDF 
MODEL 

 RDFPeers  
  Partial replication to ensure fault tolerance 
  Each RDF Triple is stored in 3 places 

 Problems: 
  Sharing immutable semantic data  
  Concurrent updates are not managed 

 RDFGrowth and Publish/Subscribe Networks   

 Cai et al. RDFPeers:  A Scalable Distributed RDF Repository based on a Structured Peer-to-
Peer Network. 13 international conference on World Wide Web (WWW), 2004. 
 Chirita et al. Publish/Subscribe for RDF-based P2P Networks. The Semantic Web: Research 
and Applications, First European Semantic Web Symposium, ESWS 2004,  LNCS 3053  



OPTIMISTIC REPLICATION FOR RDF 
MODEL 

 RDFSync:  Synchronize a source and a target of 
RDF data 
  Decompose RDF graphs into Minimal Self Contained 

Graphs (MSGs) 
  Ordered list of identifiers (hashs) 

 Convergence but does not preserve intention on 
delete  

Morbidoni et al. Rdfsync: Efficient Remote Synchronisation of 
RDF models. 6th International  Semantic Web Conference, 
ISWC, 2007. 



Convergence but does not preserve intention on delete  



OPTIMISTIC REPLICATION FOR RDF 
MODEL 

 Edutella  RDF-based metadata infrastructure 
for P2P applications.  

   Querying distributed RDF metadata  
  Replication service :  

  metadata persistence / availability  
   workload balancing  
   maintaining metadata integrity and consistency 

   Do not mention how to replicate and synchronize 
metadata 

 Nejdl et al. Edutella: A P2P networking infrastucture based on RDF. 
11th international conference on World Wide Web (WWW), 2002. 



SUMMARY 

 P2P Semantic Web replication algorithm 
  Sharing immutable RDF meta-data 
  Concurrent updates not handled 
  Do not ensure CCI Model 



CCI MODEL FOR SWOOKI 

 Causality same as  WOOKI 
  Pre-conditions on editing operation  
  SWOOKI does not introduce new editing operations 

 Convergence for text (by WOOT) and semantic 
data (??) 

  Intention preservation: 
  Intention: text (insert (lp < l < ln)), semantic data (?) 
  Preservation: text (WOOT), semantic data(?) 
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INTENTION VIOLATION 

 The effects of the insertion of a triple in a RDF 
repository is not visible because of concurrent 
delete 
  The effects of every delete must be visible in RDF 

repository  
  The effects of every insert must be visible in RDF 

repository  

 Transform RDF repository into multi-set 
repository 



 INSERT INTENTION 



 DELETE INTENTION 
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ALGORITHMS 



INTEGRATION 



TEXT INTEGRATION 



INTEGRATION THE INSERTION OF RDF 
DATA 



INTEGRATION OF DELETE OPERATION 
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op1 = Insert(1, ”France is located..”)
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op2 = Insert(1, ”France is a country... ”)
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Figure 4: Convergence after integrating concurrent modifications

!
16 isExecutable(op) :!
17 if type(op) = del then
18 return containsL(PageID,LineID) and isVisible(LineID)
19 else
20 return ContainsL(PageID,lP )
21 and ContainsL(PageID, IN )
22 endif" #

!
23 IntegrateDel(LineID) :!
24 IntegrateDelT(LineID)
25 IntegrateDelRDF(LineID)" #

To integrate delete operation, the visibility flag of the line
is set to false whatever its content.!

26 IntegrateDelT(LineID) :!
27 Page[LineID]. visibility " false" #

To integrate RDF statements, a counter is used to imple-
ment a multi-set RDF repository. A counter is attached to
every RDF triple, the value of the counter corresponds to
the number of occurrence of the triple in the repository.

During the delete operation, the counter of the deleted
statements are decreased, if the counter is zero the state-
ments are physically deleted from the repository.

To integrate an insert operation op = Insert(PageID, line, lP , lN ),
the line has to be placed among all the lines between IP and
IN , some of these lines can be previously deleted or inserted
concurrently and the inserted semantic data are integrated.

To integrate a line in a wiki page, we use the integration
algorithm defined in[30].

This algorithm selects the sub-sequence S’ of lines between

!
28 IntegrateDelRDF(LineID) :!
29 let S " ExtractRDF(LineID)
30 if S #= $ then
31 for each triple % S do
32 triple .counter!!
33 if triple .counter == 0 then
34 deleteRDF(R,triple)
35 endif
36 endif" #

!
37 IntegrateIns(PageID, line, l P , l N) :!
38 IntegratedInsT(PageID, line, l P , l N)
39 IntegrateInsRDF(line)" #

the previous and next lines, in case of an empty result, the
line is inserted before the next line. Else, the sub-sequence
S’ is filtered by keeping only lines with the minimum degree
of S’. The remaining lines are sorted according to the line
identifiers order relation <id [18], therefore, line will be in-
tegrated in its place according <id among remaining lines,
the procedure is called recursively to place line among lines
with higher degree in S’.

To integrate the semantic data, the RDF statements of
the inserted line are extracted and added to the local RDF
repository. If the statements exist already in the repository,
their counter are incremented, otherwise, they are inserted
into the RDF repository with a counter value equals to one
as shown below.

Summing up, any user-triggered insert or delete operation
in wiki page of a peer leads to the following steps: (1) Inte-
gration of the text and semantic data processes in the local
repository, (2) broadcasting the operation through the P2P
network, (3) receiving by the other peers and (4) integra-
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SWOOKI ARCHITECTURE 



Semantic Query 

Export RDF 



QUERY 

 Select ?s ?p ?v where { ?s ?p ?v. 
 Filter(regex(str(?s),\ 
request.getParameter("search")+"\") || 
regex(str(?p),\""+request.getParameter("search")
+"\")" ||  

 regex(str(?v), \""+request.getParameter("search")
+"\"))} 



CONCLUSION 

 SWOOKI is the first P2P Semantic Wikis 
 SMW + WOOKI 
 CCI Model for SWOOKI data type 
 New collaborative modes 

  Off-line work 
  Transactional changes 
  Collborative knowledge building 



CONCLUSION 

 Availability, fault-tolerance, load-balancing 
  Locality transparency  

 Performance 
  Execution query: local execution 
  Messages delivery: LpbCast , one round, WOOT does 

need extra messages 

 Data synchronization: 
   Convergence in one round, no extra messages for 

integration 

  Complexity  : O(n2) 



OPEN ISSUES AND PERSPECTIVES 

 Security 
  In wikis security policies presented as attribute of the 

page 
  Replicate security policies 
  Use the same approach to hand this new data type 

(operations, CCI Model) 

 Distributed queries to reduce the load and share 
cost 

 SMW + partial replication (reduce traffics, 
infinite storage) 

  IkeWiki + WOOKI 
  IkeWiki + partial replication 


