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Abstract: Our research team proposed some sensor data streaming methods based on peer-to-peer techniques
for distributing communication loads when delivering sensor data streams with different data collection cy-
cles. However, those techniques support delivering only a sensor data stream on a delivery network. To
support multiple sensor data stream on a delivery network, we have proposed a new delivery system which
is composed of 3 layers, sensor data sources, a relaying network, sensor data destinations. To assign a relay
node with distributing communication loads in the relaying network, Consistent hashing is used. In this
paper, we evaluate the behavior of the proposed system by using the PIAX testbed. From the evaluation
result, we confirmed that proposed method provides better load distribution and it could be deliver more

¥l

sensor data streams to sensor data destinations.
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IoT (Internet of Things) %> M2M (Machine to Machine)
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Fig. 1 Delivery model.
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Table 1 An example of sensor data collection.
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Fig. 3 Assignment of the relay nodes.
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Table 2 An example of routing table.

Cycle | Index | Hash Value Relay Agent
0 35...41 1
1 08...A2 6
1 2 83...2C 5
3 60...9D 4
4 28...F9 0
5 52...87 3
0 DA...90 10
2 2 BF...9B 8
4 A3...22 7
3 0 F0...74 11
3 ES...09 12

£ 3 kT — Tz v MO R RS ROG]
Table 3 An example of relay table for a relay agent.

Index | Hash Value Relay Agent
0 DA...90 10
35...41 1

# (Cycle) TEOFAEA 7 v 7 A (Index) & ZALITx
69 %Ny 22l (Hash Value), ikt —3 = v ME#HR
(Relay Agent) & ATWA, Ny ¥ afild 2.2 i Tk~
ZeFHICHE, £ ID ERERM, BEA Ty 2R
IEBEING, 72, BRTEI Ny Yoo E4
WL CEBLTWD, Ny v aflidkE s RIS, =
LA Ay NT=2 20 LTy v afiziil 4 5 ik —
Ty MEERL, FoOseEhE Pk — Y = v MR
L4 A, Ehomifn—Y v MERIEL, BIRO-OK 3
oy T2 B % 2EHE L L CHEETRNY) TIREF L 72
LDERLTVDLY, ERMIIPIAXOE7IDRT—Vx
YMID ALY, =T v MNEBEEICH 2 58ERAE
MEnsrz e bnsd, ZZTERSNIERERKE, £
FIDEF—E LTHEANL—JITHEHENS.
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TOX T = hRLEE SR T L. 20720, HikcE
AP =Y 2y MIHIREL TS DL U
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I—Vxy MIRERL, 2, 3 FNENICHELET HD
REFHECTRIRERP O, — FH5MBo FAE I o dik
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JAATR & Wik 2 B0 L TR BB OB s~ — U7
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Table 4 An example of routing table for a sensor agent.

Index | Hash Value Relay Agent
0 FA...74 11
1 07...A2 6
2 BF...9B 8
3 ES...09 12
4 A3...22
5 5A...90

x5 ZEIL—TVxrORERKEDH

Table 5 An example of routing table for a receiver agent.

Index | Hash Value Relay Agent

0 DA...90 10
2 BF...9B 8
4 A3...22 7

HTETIEMT A, 9, BEHRAN1OREGEA Ty 7 X
0~b iz LT, BER20RES Ty 27 X0, 2,
43— L, NTREHM3 LVEEA Ty 7 R0,
3Ex~Y—UF A, ZHIZLY, vy —-Yr M
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Fig. 8 Assignment of the relay nodes by the Source method.
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Fig. 10 Assignment of the relay nodes by the Time method.
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Fig. 11 Fairness Index by the number of sensor data (FIX).
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Fig. 12 Fairness Index by CPU load (FIX).
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Fig. 13 Fairness Index by the number of sensor data (HASH).
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Fig. 14 Fairness Index by CPU load (HASH).
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Fig. 15 Fairness Index of the Time method and the Cycle-

Time method.
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Fig. 16 Average of CPU load (Time).

0.12

——RELAY000
0.1 —#—RELAY001
—4—RELAY002
—*—=RELAY003
=#=RELAY004

& 0.08

U B

& 0.
—8—RELAY005
—+=RELAY006
—=—RELAY007

RELAY008

0 —4—RELAY009
12 24 36 48 60 72 84 96

RE/—F8

#c

17 P CPU #0424t (Cycle-Time)
Fig. 17 Average of CPU load (Cycle-Time).
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