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Abstract Structured overlay networks are useful techniques to enable a large number of nodes to discover each
other in an autonomous manner. Skip Graph is one of the algorithms of structured overlay networks, which has the
capability of range queries. Although there are some existing methods for routing range queries, they have problems
of long path length or a large number of messages. In this paper, we propose a novel routing method for range
queries in Skip Graph. In the proposed method, each node which receives a range query divides its target range
into subranges by the keys of its neighbor nodes, and delegates the subranges to the nodes. The proposed method
enables to deliver a range query to all nodes within its target range with a shorter average path length and the
minimum number of messages. By simulation experiments, we confirmed that our method can reduce the average
path length roughly 30% or more compared to an existing method.
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Fig.1 Example of Skip Graph.
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Fig.2 Example of routing with MRF.
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Algorithm 1: SFB D) —F 1 > 7 L

1 uponReceivingAtStart (range, query)

2 leftSubRange < range.clone();
3 leftSubRange.setRightClosedBound( local Node.key );
4 rightSubRange < range.clone();

5 rightSubRange.setLeftClosedBound( local Node.key );
6 uponReceiving( leftSubRange, query, FALSE);

7 uponReceiving( rightSubRange, query, TRUE);

8 uponReceiving(range, query, isRightSide)

9 delegationNode < NULL;

10 neighbors < NULL;
11 if isRightSide = TRUE then

12 neighbors < routingTable.getRightNeighbors();
13 else

14 neighbors < routingTable.getLeftNeighbors();
15 end

16 max Level < —1;

17 foreach neighbor € neighbors do

18 if neighbor.key is within range and

neighbor.level > maxLevel then

19 max Level < neighbor.level;
20 delegation N ode < neighbor;
21 end

22 end

23 if delegationNode # NULL then

24 subRange < range.clone();

25 if isRightSide = TRUE then

26 subRange.setLeftClosedBound (
delegationNode.key );

27 range.setRightOpenBound(
delegationNode.key );

28 else

29 subRange.setRightClosedBound (
delegationNode.key );

30 range.setLeftOpenBound( delegationNode.key
)i

31 end

32 Send subRange, query and isRightSide to

delegation N ode;
33 uponReceiving( range, query, isRightSide);
34 end
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Fig.3 Example of routing with SFB.
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Table 1 Comparison of routing methods for range queries.
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Table 2 Comparison of latency.
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