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A Scheme for Reducing Traffic for a Replica Distribution Method
for Location Dependent Information on Wireless Ad-hoc Networks

SUusuMU ISHIHARA," TAKAYUKI SANAKA,? GEN TSUCHIDA?
and TADANORI MIZUNO#

In mobile ad hoc networks, due to the movement of nodes and changes of radio link status,
it is difficult to maintain connections between the nodes. To improve availability of data items
owned by nodes on such networks, it is useful to place replicas of data items to multiple nodes.
We have proposed a scheme for sharing location dependent information using geocasting on
serverless mobile ad hoc networks. We have also proposed Skip Copy (SC) method as a replica
maintenance mechanism for such environments. This method distributes location dependent
data items around a node that generated the data item sparsely based on the hop count from
the data source node, and achieves high accessibility to the data items. However, it has a
problem that it causes too much traffic for broadasting replicas and places too many replicas
when the density of nodes is large. In this paper, we propose a scheme that each node sets
delay time before the broadcast of replicas and avoids too much broadcast and placement
of same replicas. Simulation results showed that the proposed scheme decreases the traffic
drastically without decreasing the data access success ratio.
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Fig.1 Issue of ad hoc networks.
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Fig.4 Replica distribution of SC method in a dense ad
hoc network.
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1: class Node {
2 void onReceivingDistributedReplica(Replica r) {
3 if (getDistance(myPosition,
4 r.sourceNode.position)
5: > ReplicaRange) {
6 discard(r);
7 return;
8 }
9: if (hasReceived(r.id)) {
10: // Cancel forwarding of pending data
11: if (isPending(r.id)) {
12: Replica mine = myCopyOf (r.id);
13: if (r.prevNode.prevNode
14: == mine.prevNode) {
15: cancelForwarding(mine) ;
16: ¥
17: }
18: // Discard the duplicated replica
19: disrcard(r);
20: return;
21: }
22: if (isStorageFull()) {
23: if (ratioOfPendingData() >= threshPurge) {
24: // Purge pending data with the largest
25: //  remaining time.
26: purgePendingData() ;
27: } else {
28: // purge stored replica by LRU.
29: purgeStoredReplica() ;
30: }
31: }
32: // Schedule forwarding
33: Delay T = computeDelay(r.prevNode.position,
34: myPosition, myVelocity);
35: scheduleForwarding(r, T);
36: )
37:
38: void onForwarding(Replica r) {
39: broadcast (r);
40: if (r.hopFromSource % s == 0) {
41: store(r);
42: } else {
43: discard(r);
44: }
45: )
46:  //....
47: }

05 0O0000D000000O0

Fig.5 Pseudo code for distribution of replicas.
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Fig.6 An example of replica distribution.
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Table 1 An elimination method of data.
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Fig.7 Data request models.
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Table 2 Simulation parameters.
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(100 nodes, kq = 0.01).
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Fig.11 Access success ratio vs. memory size (100 nodes,
kqa = 0.01).
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Fig. 12 Delay for data acquisition vs. memory size
(100 nodes, kq = 0.01).
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Fig. 14 Access success ratio vs. memory size (50 nodes,
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Umax=2, dp=0.1, priority-on-neighborhood model).
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