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Abstract: In recent years, P2P (Peer-to-Peer) technique superior in load balancing, scalability, and robust-
ness has been studied actively. P2P has applied to some services, such as file sharing, streaming delivery,
IP phone and so on. Currently, these services are also used by mobile terminals such as cellular phone,
smart phones and tablets. This is due to the high performance of mobile devices and development of wireless
communication technologies such as LTE, 3G, and Wi-Fi. In addition, with the improvement of the diffusion
rate of mobile terminals, it is expected that the demand for P2P use with the mobile terminals will increase
still more in the future. In this paper, we propose the extension method of heterogeneous DHT algorithm in
consideration of the existence of mobile terminals assuming the use of P2P under the Fixed Mobile Conver-
gence (FMC) environment. By this method, it is possible to construct DHT maintaining search performance
of conventional method while suppressing the communication processing load of mobile terminals which has
high battery consumption. We evaluated the performance of the proposed method by simulation. As a
result, it found to be possible to improve the battery life of the mobile terminals compared with the existing
method.
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LTORENEESHE L EXR-EL TS [19]. ZOFET
1, BEWARIINEO DAT 255 (3 %55 Full-peer &
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EMREER LTV, 72k 21E, A VKA DHT
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Ho72GETOBET A LD TRELE 0 5.
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COWRTIIFRE LTHFEDIP 7 FL AR value T
37 <, value #2270 ID (LT, $#H4E7 ID) %15
B ORI, SETRTVLERCIREERLI T 724 ¥ 7 1D
ZHWT, <keyvalue> OHMEEZEHTLET (LT,
HBEET) OFEFEX4T). LrL, 20X RFERICBW
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A Y b= VR REERNTHYICR DIV ID 2RO EE
WARICEET A, 2, RV I A M EEFELIEN
ANVEGEHRIH DIV ID ZFFORBIEm A I A v & —
EHEETHILT, BRERLGZETHS key ID 2FFOETH
FHBENA NVIKDENTZH - 72HETH, MoEERR
ANOREH T &, ERICHh BT A b F B S
EF ORI R R KBICEIEL LT E-0THA.
A v & — T %25 L-BEim AL, key ID 123 LT
BRUB A FETT 5. WRLHEDSE T LG, WIS
TLAZEZ2KETLOENA VIEIGEET . Z0ORE
Ay t—=JE value RIELBETOT FLADBEGEEN5.

RIZ, HEFFHEFUIOKIE T B OV THERD, 7,
FHTLER 24T 9 81 ViR IE H B OB R OTER % KE
Ayb—TL LTHEMEKICEET L. 20L&, #EE
L HEEMAIZGIZE EFEEE, HHIZRD ID ANEE
EMANRIENS, ZOHEBE L TUIID OEVET L)
L ORBEOHNEELLTHY, 1 EOWETENA L
Ui R & [ E AR T DR RONEH EFFTE L etks
WO TH D [21]. KIHA v £ — D % %5 Lz BEER
&, ZELERBEOET I LTER A v = V% %E
T5. TITETOSMRMER 25 L7256, B O
MThHNIE, ZOETERRELSHIBEL, O TS
mThiiL, €7 EEMTSH. TOLIHITHEFEZHER
7 iR R AT D BN VIR IZHEE LT, RBFEEH
DARIEILFRISE T L % 5.

SIS Lo T, HERLIDHERFEFWLIDO T X b &2 FX
T1ADOEZETHEEIEL I EDTREE RS, $77, 7%
FETRET OmAM 2R TH#INTEHEST L. 20k
TR FIBMI NS & SRR S8, BEH
FOYTHREEMEKTH A DPEINA VK TH 5D % Wk
IZRERITTREE T 5.

4. REFEOFHM

4.1 FEERIRR

F =NV AEEY — )V F v N Th S Overlay Weaver %
FIH$ % [12], [13]. Overlay Weaver % fiB 3 % 2 » K —
v MEZR 3 1287 . Overlay Weaver (& Java 7T
W ENTEBY, 1603y Ea—¥ FIEE R/ — 8
EBTT - FOBBTYIaL—Yar®iTibh. E-
hed b DHT 7V 31) A4 L LT, Chord, Kademlia,
Pastry, Tapestry, Koorde, FRT [14] 7%% 5.

ARFEBRIE Chord & Kademlia Z FL#ixt g e LTy 3 2
L—Yaryxfro7z. %72, Overlay Weaver TIZE/NA
VIRAD L) HZET 2 HEL TV Wwicd, Ny 7 1) O
BRAEBHT LI L TERV. L [17] T, Ny 7Y
BAFREW Toartery &, Ny T VEREFHHERET P,
AW BENTEHL WAL, 22 ENy T Y)EEN
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Fig. 3 Components of Overlay Weaver.
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Table 1 Environment of simulation.

WETE (N) 200, 2,000
EEmA - B NA IV imKLL 8:2,5:5
FEmAD 1 &y THEERERR (tp) 1 msec
ENAVIRD 1 &y TEERILERE (ty) | 5msec
Ny T ) K 0.950 Ah
BEEE (Varg) 3.7V
EEMHOMHET] (P) 1.1W
ZELHOEHEN (P) 0.2W
AT A R b 100 sec
2RSS,
Tyuttery = 0.950 Ah x 60 x "5 X Vg fmin] 1)

Pavg

Z2T, R (1) 1o TNy 7RG 2 £ 52 5
ArFEHEL, VIialb—va VEBOREY, R 1IOR
T.RETER Ny 7 ICHET 2 EE, BB R EIEE
AL [16], [17], [20], [21]) 2BFICRkE LT b, 2, E
ER T\ % Chord, Kademlia ®/%7 X — % #5E1E Overlay
Weaver O 77 + )V bi%EZ V4. —J%, DHT ECTHw
LN AEEFE T E L T Recursive #3558 & U Tterative #£
TSN TW 5 [22]. Recursive HHEIZ T — ¥ DEERIC
J = R, Ao 7 — Fizxd L CREREICIH > THIRWY
ICHEREKIEL T FRTH D, Tterative R ITERIC
J = FPRERBE EDLE /) — FIZ LTHSMEEZ1T)
LT, BEREEHT LS TH S, Chord 5L H & O
FHRIZH I L TWB D23 L, Kademlia 13 Iterative
PBERAFARE L72REITHH 2 EH 5, Chord I2BWVTH
Gl —H S THERTROBENIC L BEELZI KL 72
®, KREFTIE Chord, Kademlia AJj & b Iterative 1235
DAEHNWLZ LT D,

4.2 Y32l —32 3 FBICL 3R

f#EH7 DHT 7 )V T A LT 5 Chord B & U Kadem-
lia l22WTC, IREFHEZHEM LA L RETHREZEM
LA LR ]ET A2 8T, ENAVERKOKE LR
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Fig. 4 Average battery life time in Chord (200 nodes,
fixed : mobile=8: 2).
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LRI SR I E 7 0SB ET AR v = IV DFNET 5
FCOREM L L, I—ETETIEENA ViR AE E I AN
KA v =T 2R ETLIREL &L, 72, BEFHEO
X9 %Yk T o2& &, DHT OERMERE~NDEFKE |
DWT LM &4T 7. 2O DHT OMRE % 3Hli4 2 1HH
ELT, BBELERA v b= UKEHE L. EEA Y
Y= VBT ETTLEMIICL > TEREIN A v 2 —
VT, —EORE A vt — T %R\ 72 Overlay Weaver O
Ave—=TU oy TEHlIENIZ X v = VAR IRT.

YIial—=YaroryF) e LT, FTRELLE
TENA =LA 2y bT=2 2B, ZOHk15DA
YE =NV ERFEITTWS, ZHEBINLEHORETIX
FREFRAIE L WIFHRCIE 2 WITREMEATE W 728, Stabilize
WP SI2X 5 Thy NI =2 2 IEWICEORERES 72
WTHL., TOH, ZIMLETXTOETH 15 WEET
put LI & get MIRAZLHITATH . T OXREOHEFNIE %
10D EL, BEFCHTHSDOY I 2L =Y arEiror.

WRETLEOFMEEZBEET A 72012, IRETHEZE L
7z Chord 8 £ U¥ Kademlia (DLF, ##ZETFH) @A LT
W22\ Chord, Kademlia (BLF, BEfETE) CHEFEERZ
iTo7-.

WE T 200 2B HEE - ENA VKO- 2D
BREE T COTFE Ny 7 ) FRAFRERT, ZRITTE 7 S e ok,
ENA VIR ENZND & & OFHEFRIZIER 2 Z N2
N 4 LB 5 IR L, HERUAEOFHFEHKEL I 2L —
T a VBT APRER A vt — VB ER 2 IRT. P
YR TR L REFETIEIZFREOMRIHF O
TW5b.

RIZ, 7% 200 THEEL, [ - ENAIVIEEE 5.5
L AEDY I AL —YarEifToz. ZHIEDHT N
WZENA VIR DE O 5 E SIS WG OREEE 4
WM B0l EBE Y To7. COBETICBITANY 7))
PRAFHER L RRBIER R A 6 X 7 12/ L, HRELHE
DPHFBEE Y I 2L —3 3 VICBIT AP RAER A v
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Fig. 5 Average latency of each device in Chord (200 nodes,
fixed : mobile=8: 2).

& 2 Chord TOFMREHE & FIRAER A v -V (KT
200, % - /XA VI 8:2)
Table 2 Average path length and total created messages in
Chord (200 nodes, fixed : mobile=8:2).

BEAF T | RETFE

SRR R 3.79 4.29
PR A v £ — U | 32,261 41,327
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Fig. 6 Average battery life time in Chord (200 nodes,
fixed : mobile=5:5).
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Fig. 7 Average latency of each device in Chord (200 nodes,
fixed : mobile=5:5).
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3} 3 Chord TOPHEHE L PIHRHER 2 v =2 (€745 200,
EE - ENA IV 5:5)
Table 3 Average lookup length and total created messages in
Chord (200 nodes, fixed : mobile=5:5).
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Fig. 8 Average battery life time in Chord (2,000 nodes,
fixed : mobile=8: 2).
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Fig. 9 Average latency of each device in Chord (2,000 nodes,
fixed : mobile=8: 2).
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Table 4 Average lookup length and total created messages in
Chord (2,000 nodes, fixed : mobile=8:2).

BT | RETE
PR R 5.59 6.08
TR A v 2 — V% | 871,029 | 1,084,513
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Fig. 10 Average battery life time in Kademlia (200 nodes,
fixed : mobile=8: 2).
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Fig. 11 Average latency of each device in Kademlia (200 nodes,
fixed : mobile=8: 2).
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Table 5 Average path length and total created messages in
Kademlia (200 nodes, fixed : mobile=8:2).
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