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ABSTRACT

As a promising technology that enables ubiquitous computing and leads IT(information Technology) industries of next generation, the
exciting new field of sensor networks is attracting so much attention and considered to be the one of the hottest research topics these days.
From now on, all the each node, forming a network, and even the sensor network itself will interact with the generic network and evolve
dynamically according to the change of environment with the perpetual creation and extinction. In this paper, we purpose the dynamic address
interworking scheme for interactive networking between sensor network and Internet(IPv6). Proposed scheme is enable to interworking
dynamically between sensor network address scheme based on Zigbee and Internet address scheme based on IP. Additionally, we implement
the proposed address interworking scheme using Berkeley TinyOS, mica motes, and IP protocol. And, we verify the proposed scheme by the
interconnection experimental between wireless sensor networks and Internet based on IPv4/IPv6.
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Fig. 1 Wireless Sensor Network
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Fig. 2. Cluster Tree Topology
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14+Cm(Lim-d-1), it Rm=1
1+Cm-Rm-CrmR mlm-d-1
1-Rm

, otherwis

Cskip(d )= {

- Cskip(d) : network size of sub-block )
- Cm : node number of maximum child

- Lm : maximum depth of network

- Rm : maximum number of routing

- d : depth of network

Ay = Apyren + Cskip(a) + @)

22.1P 710} Q| 2 A A
A A1-2-5 3 ¢)+= IPvd(Intemnet Protocol version 4) F
= 20| EQ FAAAE ALEE) Wi o]2H o2
E‘ ok43c_>_17}]4 SIE Yl FAZTL AT F YA &
Az velsl B Fo2 3} A 8IS T
A k594 102 2 245 3 9ok 22 ol
20) o] 9] 7|3t F 4 A 0 2 Fojuts A AHER 2
AU o, A AR E 3 Q= IPvd B U FAAA R
AL QT HE Al R4 222 22AZ 5 ¢l
T &) Qe e F RE V& 2 BFIE g%
IETF(Internet Engineering Task Force)oll Al .15 1tH7].
2 IPvd 52 AAE A S A9l SIS AR
£33 Z71E Q8| FA T FA o) AHtT 4o, A
e, FHENZ 5 A7 A
o R EARES B
o2 diEn WA oed F4 BE A E 45
98] A IETF= IPv6(Internet Protocol version 6) 2 7123} 4
2 o)Al 2 FEF grE ] BY7)6] EAX 2 AUk

e

JLE T A

W

[ ] Fitd vsmn kopt from ifvd 10 16v6
[ ] Fiotd not bzpein ifvs
] Moame and pesition changsd infive

-‘\w ] Mew Fadd in el

38 3. 1Pval} IPvBe| ElE Al
Fig. 3 IPv4 and IPv6 Header Format
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Fig. 4. IPv6 Address Format
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Table 1. Prefix Value

Prefix Address Type Space
0000 0000 IPv4 Compatible 11256
0000 0001 NSAP 1/128
010 Provider-based unicast 18
100 Geographic-based unicast 1/8
1111 H110 10 Link local 1/1024
111 Hit0 1t Site local 1/1024
HIT 1111 Multicast 1/256
Link-local address
U110 | 0 I Interface ID ]
10 64
Site-local address
[ mon [ o Subnet ID_| Interface ID |
10 16 64
1Pv4 compatible 1Pv6 address
f 0000 ... 0000 [ 0000 | 1Pv4 Address |
80 16 2
IPv4-mapped IPv6 address
0000 ... 0000 [ FFFF | IPv4 Address |

80 16 32

128 bit

% 5 1Py T4 of
Fig. 5. Example of IPv6 Address
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Table 3. Example of dynamic address mapping

SensorIlD Translator ‘ Internet
210 209.157.1.2
6,22) 209.157.1.3
5,1) 209.157.1.2

 20] 4] (Cskip, Addr) & A1) ¥ E 9] 21.9] Zigbee 7] 2+
FA o ¥H4(Distributed Address Assignment) o] ™, (grouplD,
MoteID)= & A AlFE I gle AA tinlo] 2o 4] ALS
& 5 Sle Aotk M Huto] 2o A& (grouplD,
MoteID)E o] &3t M2 T3 Ut & Zigbeed)
(Cskip, Addr)= st=9ofo]] 3o u}z} MA tfupo] 2~
£ T3 A B9 (grouplD, MoteID) £ o) A 8} 3t} &
3t X 3olA] AlA ID 21,002 (5,1) & ZHzF “209.157.1272
9] Gt o= AT hBELY BAL WAFO
2A bsalth 2B oA B F24 4% B4 L A4

[e]

I 69
YEA e AT o) 2 492 FARPFA BSL
Susiol she 44 A% P49 wPS TS 5 U

33.FA4AWEI 9 7=

T4 deg FYse F4H W09 F2E S
2tk 3, Tiny0Se) A A& = =, serial(UART)< 5 3l
A HER W) 44 ARE HA P02 gojer
7154 A 2] 5l SerialForwarder 25, E5), 542 F4
AEE A% T4 F 4 w3 % 2 (Mapping Entry) & A
Z+3}+= Database =&, Al &, SerialForwarder 20| A} A

ofy

Fof o A7S ¥4

# 3 olga) 98 Fos W
AU ALe el 270 g 29

A=
FAWE I F4

2)ate 34 ZE, YA, AFEA T2 a9 A S Melst

o, TinyOSolA A& = o]Al= TinyDBMain )29}
DemoApp £ # 27} 44% 1% % RR-Processor &, v}A]
o B2 AREALE) 8 A & A st o Z Y Ao|HAMEA T2
o) Z2 ootk I 9E 4 W) FFelth

2 9 T4 HEY X
Fig. 9. Structure of Translator

B =RoA AdE 58 F4 9% Yog A58
HHAE 342 UA, I FAPESAE I F
A S AT, AA HEYIN AA 9} o]~

2] 0}/\3@]—‘5 7—]‘ LOsc1lloscopeRFﬂ- TOSBase 252 A

3719 &9 A A 2+ TinyOS(ver
LINE 9% —?‘ L%‘zﬂxﬂ el 7oz dAFen,
A ¢} 7)9} B4 18] 1 F 4 v) RS 2 &) SerialForwarder
9} A E A MASIT) a22)3 SElo|dE 9 XS
2] 5}7] $13] RR-Processor9} o Z-2} 70| M& 248} ¢
o} 3= ol 2= HEl Y 4 AFE, 18 1 MIB510 M A
Z 21" B= 9 MICAZ Mote Kit& AHg-3t 5tk A g
3 H 49 2}

2R A A58 93 =4 W37 9 SerialForwarder
=

= serial S T3 AA VIEH ] 44 A K (Packe) S &

E 4 MY 2
Table 4. Experiment Environment

7& 48
Public IP address 5EA
Sensor utility OscilloscopeRF

Base station utility TOSBase

Operating System

TinyOS ver 1.1.11 on Window XP

SerialForwarder(Packet Reading : Java utility)
T}tA(Packet analysis and Address assignment)

Translator RR-Processor(process the client request)
of Z|AHo| M(ALBA =2 /)
Hardware Pentium IV IBM-PC, Mote 2 EAMMICAZ), MIB510 board
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Fig. 10 Packet Analysis
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Fig. 11 Initial stage of sensor network
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Fig. 12 Result of address translation
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Fig. 13 Processing Result of Client request
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