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An Extension of Skip Graph to Store Multiple Keys

on Single Node
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A structured overlay network Skip Graph, which can support range retrievals,
cannot treat searches of multiple keys on single peer since a search key corre-
sponds to a peer. In this paper, we propose a Multi-key Skip Graph as an
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extension of Skip Graph. To store multiple keys, we set virtual peers core-
sponding with stored keys on single node. Query forwarding based on virtual
peer causes an increase of query transfer hops between peers in range retrievals.
To solve this issue, we propose a Multi-key Skip Graph based on Multi-range
forwarding method, which decreases transfer hops by considering the relation-
ship of virtual peers on a single node. Our proposal is implemented on an
open-source platform PIAX, which we have been developing. The simulation
result shows that our proposal suppress increasing query transfer hops and the
result of measuring query transfer processing time shows that the influence of
the load increase by adopting our proposal is small.
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Fig.4 Query forwarding of range retrieval when routing based on virtual peers.
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Fig.5 Query forwarding of range retrieval when routing by multi-range forwarding.
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Fig.7 Tendency of hops of range retrieval on Multi-key Skip Graph with 100 physical nodes.

goooobooooooooobooooooooooooooOooooooobooooooon
O00000D000000U0DOD O(legm)UmIO0OD0OOD0ODDOOOODOOOOOO
gobooroooooooooooooboo 200000000 31 00000000DO0
goboooooooobooooooooooobooobooobooboU oo DO
000000000 s5000000000000OMulti-key Skip Graph OO0 O0O0O0OOO
gobooooboooooooboooboooooboobooooboooDooDOboOoD 80
goboooooobooooooooboooobooooboooobobooomooooooDo
gooooobooooooooooobobooooooooooobooooDoooooooDooDo
uobooooboooooooooooooboooObOboobobooOobOOoobOoOobboOoboboOooo
O00o00ooU0o0ooUo0ooUoOd 8(a) 00 8(pyooDooOOOoUDUOQ
goboboobobooooooooooobooboooooOoboOooooobooboOoboboOoooooDon
gooobobooodooooobcooooboooOoooobOoboOooobboobooOobOoon
gooobbooooooooboooooooboobooooooooooooobooooooon
goboodouobooooboooboooobobooooo

4.3 0OOO0OO0OO

O00O000o0O0O00oooo JavadJ2SE 500000000000 0O00OO0OOODO
O000000000000000000000000000 Core2Duo T7200 2GHz O
pPCOOO0CCOOOOOOO 1000 Multi-key Skip Graph 0000000000 COOO
gbooobooooooooobooooboooooooobooooooboooboooooDo

(© 2008 Information Processing Society of Japan



3230 00OO0O0OO0DOOOODDOOOODOO Skip Graph OO

...

+
+ v
A
+ v
*
*
* &
+
*

*

*
L3 .
A * B Y+

() D0DDO0O0O0O0OO0OOOOOOO

v v +
v +

A A n n
v +

o m— om.
v v + +v
'] A
v v + +v
4 *

1 !-.-‘
+ %+ B % * & M AoV eRmR VY ++ 0

*

LT H
*
+ + V%
! A%
L& +

>+ VR +

(b)) DOODOOOOOOODODOD

08 OO0OOOO0OO 10000000 50 Multi-key Skip Graph 0000000000000
Fig.8 Query forwarding path of range retrieval on Multi-key Skip Graph with 10 physical nodes which have 5 keys each.
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Fig.9 Tendency of consumed time of range retrieval on Multi-key Skip Graph with 100 physical nodes.
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