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Abstract Structured overlays can perform to construct a network autonomously by a number of nodes and to

search other nodes and data. Skip Graph, one of the structured overlays, constructs an overlay network based on

Skip List structure and supports range queries for keys. Skip Graph manages routing tables based on random digits;

therefore, the deviation of them disturbs effective utilization of the routing table entries and increases path length

than the ideal value. We therefore propose FRT-Skip Graph, a novel structured overlay that solves the issues of Skip

Graph and provides desirable features not in Skip Graph. FRT-Skip Graph is designed based on Flexible Routing

Tables and supports range queries similarly to Skip Graph. Furthermore, it provides features derived from FRT,

namely, dynamic routing table size and high extensibility.
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1 Skip Graph

Fig. 1 An example of Skip Graph.
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2 MV
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2. 2 FRT

Flexible Routing Tables, FRT [7]
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2 FRT-Skip Graph

Fig. 2 Routing tables of FRT-Skip Graph.
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3.1 E El

El = {e ∈ E|e.lv = l} (1)

El l

3.2 E seq(E)

seq(E) = (−l1,−l2, . . .) (2)

∀i < ∀j, (|Eli | > |Elj |) ∨ (|Eli | = |Elj | ∧ li > lj)

E = E0

∐
E1

∐
E2

∐
E3 |E0| = 3, |E1| = 4,

|E2| = 4, |E3| = 1 seq(E) = (−2,−1, 0,−3)
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3.4 <=FRT-SG

E <=FRT-SG F ⇔ (seq(E) <dic seq(F ))

∨{(seq(E) =dic seq(F )) (3)

∧((E)lv <=dic (F )lv)}

<=dic

{ai} <dic {bi} ⇔ ak < bk (k = min{i | ai |= bi})
{ai} =dic {bi} ⇔ ai = bi

{ai} <=dic {bi} ⇔ ({ai} <dic {bi}) ∨ ({ai} =dic {bi})
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4.

Overlay Weaver

[10], [11] FRT-Skip Graph

• Overlay Weaver 0.10.4

• OS : 64 bit Windows 7

• CPU : Intel Core i7-3612QM 2.10 GHz

• Java SE 7 Update 21
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Fig. 3 Average path length.
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4 99

Fig. 4 99 percentile of path length.
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Fig. 5 Routing table size and average path length.
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