20060 AL 1050 60
g 200603017

goooOoooooooooooo
IPSJ SIG Technical Report

DT —IMEATY T 57 ORRBERD 25 B L IIRITDNT
O @&, 5 RIT, M) R, HEE RDE
KRR B BB A TR
t-haragt@ist.osaka-u.ac.jp

PE— 2AF v 7T TIIBRORE - A - HIBRZE O(logn) (n 13EEE) TETARERO BT - BETH O, ki
P, BWOBEEICENTWS. AFy 775 T TIILBRZNFITE > TWbEY, FERICHT 2T 7t ZAEEIC
DDHDHL AT LIBT HRERENIRETIIARWN,. TITABTIRY 7 B AHEDRDITHET 5720, SFEFITHL
TREBEHEISCEEARZMINL, BEAOKREVERICH L CEERICT 7 AARERD LI ICAF Y T 757 2HiE
T3, AT, HBER OEAE w(i), ZEBFOERRIMEZ W & LRI, BiR ORZERED O(log(W/w(i))) &
BAEEIDRBRBEAMPTTERIRET S, T/, BEORRBEENEANOSGICEAZE D Y THE, REEMIRNELD
BEHMTHEERT. ZOHERERNICEETH N, AT F U ATANOBANSIIEMWTIERWN. 22T, X
CTFOAAANEBELULEAMIITIFESGDOETREL, 20 EI I 2L —2a VICXDEHET 5.

An Extension of Skip Graph Considering Nonuniform Search Frequency
Takahiro Haraguchi, and Taisuke Izumi, and Yuji Kakugawa, and Toshimitsu Masuzawa
Graduate School of Information Science and Technology, Osaka University

Abstract — Skip Graph is a distributed data structure superior to fault tolerance and load balancing. It achieves
O(log n) time complexity for search, insert, delete of resources, where n is the number of resources in the skip graph.
While the search time is asymptotically optimal, it can be optimized when the search frequency of each resource
is uniform. In this paper, we propose an extension of Skip Graph considering nonuniform access frequency. In our
scheme, each resource has a weight, which implicitly implies search frequency of the resource. The search time of our
scheme is O(log(W/w(7))), where W is the sum of the weight of all resources, and w(z) is the weight of the target
resource. We also prove that the total seach cost is minimized when every resource has the same ratio of its weight
to its search frequency. However, this optimal weight assignment is impractical because of large maintenance cost.
Thus, we propose two other practical methods of weight assignment, and show that those methods considerably

reduce the total search cost by simulation.
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[Fi& 2:Scaling]
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SHERBRICBWNT s(1) ZEET 5 AHEITDNWTIEAH
MOHFE FHET S, REREANFITHL, Fikl
THEAMI, FE2 TEAMINTEEL ZH5E 06 %K
5127

0 380


島貫
テキストボックス
－38－
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5.2.1 #RBEFHE O LEE

WHRDAF YT T57, RBREMIEAFY T
57, FiE1ITEBMNWILEAFY T 57, Fik2
TEAMILEAFY TTITDADODAFYTT S
TIZDWT, I al—a ik DRBmRRERE A
DTF AR NOHEETD. AHIHIRITSHETO
23al—2a il FTOLIBNTA—FIRED D
ETIThbNTNnW5.

o AUNT Y TRTH 0,1} DILFEH
o /=R —TH Ng =1,024

o EH LR MAX = 256

o MR- TV %K 100,000

MBI TUERERTS ) — NI AT LN —H%
T UHF NTEREI NS, MEBHRERD J — R ORZERE
RIS Zipf BIENITHED. T7abb, MBHEOEWIEIZ
J)—=RINWN—T1,2,--- Ng EBWEHE, /—KJ
N—"T = DB HRE L CGEIRINSHHE Pr(D = z)
X, LTFToLSI127k25.

-

X
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Ko THREBEAMNTZMLIZEEE/ — ROEAKIL
1 27«
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PEDEIBREDS ETAHBEDOAFY T F T
W LT3 I al—3a viTBIT 2RBRIEM O
LhlgfE R 2 X 6 1I2RT. Zipf $55 o & [0.5,1.5] D
FHTO0.1 KA (LS, & Zipf REICDE 100 B D
RITETO R FHOEZERL TN .

PIal—TalHERXD, RESEAMITERL
G, o OfED (MBEEHEERO D) KE<ABN
7221 FE LD L TWBENIND. FiE1 TR
a=08MSEmMERGE EENHIED, o =12~15
TR LIBEFERCEWSFERNHETWS, 2, F
1 TREMICKRESZDY NLTWSED, /—R
1 EZNLSD AL — RIEICIIRERENH HITH
MO ST EZEOEALNE DY TENRNZD EE
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e BEIEEOSZWEROI Z B0 &~ (a:Zipf 30 Ik
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KETIIEAMITEHBLZHBEDOA > TF AT
MZDWTIIal—2alil&oTHRIETS. A
FTFHOAAANMNE, PATLNIIHEET DL/ —RD
U 2 BRI K > TiMIid 5. mifi &[F CaE TS
Ral—Ta EEELEBREEK7IIRT.

PIal—TalEERXD, &£ —RDY IR
WZOWTRDZ ENDMD. a=05~08 IFHEELE
JTFEOMICIFEAEEITR S NN, ZNITRERE
AT E S L 72 DERRKDES w(l) S M AX (= 64)
EBAIRNZDTHS. LMLa=0906FiE20
U > RN O IR 5. ZUdtbzED s - &

0 390


島貫
テキストボックス
－39－


PHICIEME L TWB28, ONKRELRBZIFE/—R
TWN—T2 IBEOEHNFE> TN T EERBEDT
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Tk 1 TlIREBEAMT 20 L7235 E8 1 by
BREDOY IR EEES>TWAN, FiE2 TR
a BMRETUTKREVIFEY > 7 ERORBAZE S
KREL, BEDAFY TTITT7EERTHY V7R
L5 ERETMASNTNDDT, 5.2.1 HiDFER
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NG,

6 LI

AT T, AFY TTIT70EK ) — RICEAEE
L, BEAIUSUMEROERZIELIHETE/ — RO
MR 2 RE ST o Rk eiRE L. #2EFE
T, /—FRiDEALZ w(), PATLHADE/—R
HAMMZE W ELEEEIC, /— i OHifaRE
723 O(log(W/w(1))) &725%. & SITHRERBEEDEEA
DGEE TRl aR R 2R T 5HAM T FEZE
REL, TOE4MEZRLE. ZOELFITFEISHE
WWICIIERE TH DD, AT F I ATX OB M
SEMALEENS 272D, A TF A NZEHIE
T BRDITFE CutOff EFIK Scaling Zig%EL, ¥
Sal—2a VICKORBERIFRI EA 257 > A3 A
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