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Abstract: Replication is an effective way to improve the scalability, fault-tolerance, and availability as well as to
reduce the query responding time in P2P system. With the P2P applications transferring from read-only static files
sharing to read-write dynamical files interacting, maintaining consistency between frequently-updated files and
their replicas is a fundamental reliability requirement for P2P system. This paper presents a trace label based
consistency maintenance algorithm. It modifies the message datagram by attaching the address list of peersto which
message has been sent. This can help to tell the duplicated message from the source peer by the aid of the attached
address list in message datagram. Considering that the address list can become longer with the update time lapsing
and the degree of P2P increasing, this paper presents a new Bloom Filter denoting the address list algorithm. The
Bloom Filter can succinctly present the address list and simplify the query actions in the list by “OR” operations.
The experimental results show that the new trace label based consistency maintenance algorithm can largely reduce
the number of the duplicated messages. Moreover, the higher the degree of P2P, the more reduction of the number of
duplicated messages and bandwidth utilization. The idea of consistency maintenance in this paper can also be
applied to sensor network and other ad hoc networks.
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IP_List_Algorithm (Message, peer)
/lprocess the update message if the peer firstly receivesit
If not (received (Message)) then
Peer.IsReceived = True
oldIPList = Message.|PList
/ladd al neighbor addresses to the trace label
For (every neighbor in peer.neighbor)
Message.|PList += neighbor
End for
/Isend the update message to the neighbors not in the trace | abel
For (every neighbor in peer.neighbor)
If neighbor not in oldIPList
push (Message, neighbor)
End If
End For
End If

Fig.4 Trace label based consistency maintenance algorithm
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E=f.n=exp(k-In(1-e™"™)).n (8)
Bloom_|P_List_Algorithm (Message, peer)
IIprocess the update message if the peer firstly receivesit
If not (recelved (Message)) then
Peer.IsReceived = True
oldTraceBloomFilter = Message. TraceBloomFilter
/ladd all neighbor addresses to the trace label denoted by Bloom Filter
For (neighbor in peer.neighbor)
Message. TraceBloomFilter |= neighbor.BloomFilter
End for
/Isend the update message to the neighbors not in the trace label
For (neighbor in peer.neighbor)
temp_Bloom = oldTraceBloomFilter
oldTraceBloomFilter |= p_neighbor.BloomFilter
If (temp_Bloom == oldTraceBloomFilter)
Then MightHaveReceived (neighbor)
Else Push (Message, neighbor)
End if
End For
End IF
Fig.7 Consistency maintenance algorithm with trace label denoted by Bloom filter
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Tablel Description for theory analysis
1

Ro Theinitial update peer
FMsg(t) Number of update messages in round T of Flooding algorithm
FR(t) Number of updated replica peers after round T of Flooding algorithm
FNewR(t) Number of updated replica peersin round T of Flooding algorithm
FMsgTotal(t) | Number of update messages after round T of Flooding algorithm
R(t) Number of updated replica peers after round T of Trace label algorithm
NewR(t) Number of updated replica peersin round T of Trace label algorithm
Record(t) Length of the IP_List included in update message in round T of Trace label algorithm
MsgTotal (t) Number of update messages after round T of Trace label algorithm
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