MANET®|A IEEE 802.15.4 WPAN Standard 71%+8 UoC
Architecture 7€

F7
ERETE

Implement of UoC Architecture for IEEE 802.15.4 WPAN Standard in MANET
Kyoungmin Doo, Kangwhan Lee

Korea University of Technology and Education
dkm0303@kut.ac.kr

o ok

HZ AA oJddx} AFEo] 71%% Ubiquitous Computing System < Td37] & AF7F
s APHT YUk £, ol T A& AHEAe Aol wel HH MnxE AFE7)
98 A A (Context—awareness) HFE 7]|e 3 @42 A7 Adyg 1 o} % =AM E
Ubiquitous Computing System & JF#3}7] 93] 2 MM JEHE thdd 43 4R
&l CRS(Context Recognition Switch) 713 3xgsle] Hu} HEs3 w=A *}%1}4 43

ARE 223514 "Hrd ®£d AL DOS(Dynamic and Optimal Standard) 7IHoZHE X9
nH £4E BYste] B3t9 AlA" MuAst 7HedE IEEE 802.15.4 WPAN Standard 7148
UoC (Ubiquitous system on Chip) Architecture & #QFaic}.

Key Words:
Ubiquitous, Context—aware, Context Recognition Switch, Dynamic and Optimal Standard

I Introduction H]A (Context—aware Service) 7]1&< B4 2 7

FY 58e /T FH AR AAsia ddslo]

e~ AFE (Ubiquitous  Computing) & QIzbelAl 83t ARE AFshH= Au|A 7lzolch

1991 vz slolA (Mark Weiser) ol &5l ;—qgo Auixl o7 ALLE UEYT AAHA AMEEHE

2 AN, ole th2d EACE FREETH] Ae AR ARATE AE 28-S sk AR o]f

5, ZE trlolae HEYI] AZdxolof 3, ?l T4 Qe BE 4 AREA AR, A 997, 4

Zl’ﬂ’ﬂ QEHO|ATA ol B2 gojof gt} I W @5, A 58 I g F AR A

7H3E0] obd HAAA L oltiaAut AFER] ARE- 3 9 3o ARG Ate ATk, ool ek

o] ZFsfiok aka1, AREAL A& (R4, A, ID, AR, FEwo) e g 7hset AlAT Mulirt
25, 2 ol T Mg AlFsiol divh ol ATHE o] 3} 2

Lol A ofedt A Ay
3t Ubiquitous Computing System= 783}7] 913 o A W wIE T o] 4% ARE AAsk,
A= 7)1z9] AEE $A7 2o] Abgxisl AEE ol gt 20| 7Fs8 Ubiquitous 7159 Al
9 gy 4E &Ago] ofd EYHe &4 e 2¥lsh

Tﬁr

g Aol gt Aol Mu|A] LRE
(Context) §-& AIAR0] AXZ QlYsw 01% M Ak
o7 Algatele] AbF ZE-S AYdk= AERe1IA 7] B emo) 240 gowt 2o WA A 2 Aeis

’6}3‘%}0 21718k2] Ubiquitous ZAFH A|AHE 783}

%o] A 247 AT Qi o]t %?‘;C’ﬂ

] Context—aware Computing Systeme] 3+ & 7] 98k UoC(Ubiquitous system on Chip)
T7F T ekt FopellA] @) AT e F Architecture® A AEgict thEo=®, A 3 el
Alolch[2]. B3], & wiolr A8 A% A4 A AE AgrE UoC Architecture® E3 MANET

- 361 —



sislrEE IS 2008 SASESATS

BES T A Jies A uRges
Z2ol-E THE UoC Architecture® 53l 43841
2} 718ke] Ubiquitous Computing System2} &-84
£ HolFA drh

i, et

II. UoC Architecture

%} 91/9;7]‘?}94 Ub1qu1tous Computing System$&
] E=5o] AgkalE= UoC(Ubiquitous

system on Chlp ZE o3 A

a3 1. Alet® UoC Architecture

=50 Aoke UoC Architecturet= ZA Al
o ro]l A 7E "Fvh 3 WA Pre-
processort Thdst AMES B3 AHERE 2 9
37 ARE sk 9¥s @t F OUA
HPSP (High Performance Signal Processor) ¢4
= Rule—based System& 7|¥re2 g® 43t
Ao uet ARl AFTE F e HAY A
HAE #g 9 AFshs 93 stk A ¥
Network Topologyl+ Z+ Systemo] ¥ &
Systemo]t} & o] 7]&7ke] Dat
3 dEYIE FHe 9
System®] &-&/del o

[
239 FelaEg 4

=R
2
3

ag A3
< gtk o, Z
S 33 ARE 71FoE A
3}1, RODMRP (3] ¢12l&
£ %3} Connectivity® X711, 0|24 A
¢l 49 Life Time® E¥ch
3 UoC Architectureds UZHE ARA 9
FH 4 ARE Ags] Adstr] fuiA e
A dulelag Agdn EAE Folste
CRS (Context Recognition Switch) 9] 71'ge] 3X&

gof gk £ AMA B AFHE 4 x=ol o
3§ THE S5 AAS AT 98 FE
o7 g 71FL ¥MAE & e DOS(Dynamic
and Optimal Standard) 7W@<¢ <agEs WLt

A -g3tgict4].

I B7% AAZ 9% MANETY 78

MANET (Mobile Ad—hoc Network) < 32A®
717+ % (Backbone Network)2 T glo] ol¥
Nodedto & 749 AEZol1 FHHA WEHZ
o}, E APolAE MANET A +4€ 24 Node
Eo0] £4 ARE FL3A ot 53], 5F T7£9
oA NodeE-2 o)84olehs £4& 7oA
ez Fojg ojge] wiwishl UAsH =1
o2 RE HA% A% Lo A W #2A7F 2
Tt B =2 AR UoCTRE 7 Noded
$AY &4 ARE 28T Noded AEHY
Network Topology Ago] 7Fsdt T-2F A¢st
A @k
2 =ZoA At UoC Architectures URHE<Q]
MANET &74 IEEE 802.15.4 WPAN
(Wireless Personal Area Network) Standard 7]
Htog A7 xgloerw, MRF24J40 Transceiver
Module® AEZ] 7b53tE% 44 74 si3ith

A. UoC9 IEEE 802.15.4 Standard 7&

B =Ro] A<= UoC Architectures
MANET #72% 7d37] 93 =4 2% 7144
IEEE 802.15.4 Standardg w23 Sith

1% 2. IEEE 802.15.4 Standard Packet Frame

7% 2%+ IEEE 802.15.49] Zigbee Protocol
9] Packet Frames RoiFErCh & &=Fol4 +
&3t UoC Architecture® 919 £F w3 & ot

- 362 -



MANETOIA] IEEE 802,154 WPAN Standard 7{8t2] UoC Architecture 731

o]F7ke] Dataigo] F&H3] olFA

B. 74 A$& $1% MRF24J40

= + UoC Architecture® T8
1548 4 B2E A4 wy

Datag FA oz AFsly] g8 o2 A4

8}= MRF24J40 Chip< AHgstgich

i

1% 3. MRF24J40
2% 3ef RojAE 22 Transceiver Module
% IEEE 802.15.4 Standard®& A gsle=
MRF24J40 o]t} MRF24J40& 2.4GHz= F3&

=& RF Transceiver® 4—Wire SPI Interface
2 Control¥ & Chipolt},

At e UOCA Packet Frame 7% *7%3

Ag F4 ’1‘1%013 #Ae# Data® Packet
Frame o3 2o}

Date ; Hop

M g fingl

SONHGE Yetingtian 0

Haader Mode “n ;f”“““’r Destinatiens Data | Hop
I aen ! S ~

1% 4. A" UoC Packet Frame

2% 49 Packet Frame& 7]#3 o2 [EEE
802.15.4 Standard® w23 ik o7l UoC
Architectureolsl ¥ Q3% Data® Packet?
Typed A6 Moded Zb System?) ZpAdg]
e ARE B gE ‘\/Iy Information®] 3
7158t BEE Nodeto

T AFHR EHAHES

Agde My

Information®

g U

D. Abd UoCel & w2 Ao} AA 4
UoC Architecture® Network Topology¥ th
59 37kA Aol we F& g

2713 (FDR) ¥4 ¥ & 2=

shbe] Nodesb obFd Event $l&= Uybz<l
Areiel o, Packet Frame % My Information®
FHog #9 thE Nodeo)A Broadcastingdt
T Neighbor Node® #al s R=olth 27
TX Mode® RX ModeE F&H =4, TX Mode
AME A G T DY Noded] e} AR %
EA o2 Battery BRE Packet Data®
23ttt RX Moded| Al T & Nodegol A4d
Packet Data®] My Informationg Aril2]
Neighbor Liste] #4381, o]%8] $4i BE
|4} Neighbor List®] Battery® 7|Wro® AF
Hel BE YA S Datag Aedth

o &A1 BT (Transceiver Mode):

te) Node?b o2 NodelA Data® #2
stal 8w, AA PacketZ A4dt= dAo|th
olf, Source Dol =Ald IDE ¥,
Final Destination 1D} %232 Noded IDE
ql& gttt 3 Destination ID9l= Neighbor
List% Battery %4 #o] 74 & Noded
IDE Qs o5l
Header NodeZ# Data® #Agd o F #jA
A NodeZ Arg3ithes A& Uehdth 4 &
S A9 Frame Packet® MEdtd vhal &
21 (FDR) 474 9 F2F 258 §A%r)

Destination Node®

. U& £-2] 2= (Routing Maintenance Mode):
&}

Z713HFDR) A7 ¥ F& 2= RX Mode
Oﬂ/\i Agwe Datall Destination ID7F #4419
DY YA A$ #HE W PacketZ Final
Destination®} R Multi~hop
Transmission8he= ghAlolc}h oldf, Source 1D,
Final Destination ID& #4 & Packet?

Data 2% AME-&bA % Destination IDE ©]7]

- 363 —



BRI EAIBIE| 2008 ZASTESE

28l D9 dAgeE o o)y "E Fog
Helelg A & 4 ¢ity. webd Destination
IDE Final Destination ID2 Data® PacketZ
F3 F AdE d

o5 % 7 AFel wet 54
Architecture® €M% 9 Stepd REE

vrebd Zlolth,

HiE UoC
3

mlai

IV. Conclusion

B =RodA Adehe AA"EE 7]&2 0S7)4t
= ulvi= Ax"EDR g SoCriHt Al
208 2A4YHE AEHAYG B =EL F
3} AEA AL"E UoC Architecturet IEEE
802.15.4 WPAN Standard 7]¥o 8 &= F4
4 EEA MRF24J402 HE-F 7lutezs
Aojste]  MANET 7Pited ¢l Ubiquitous
Computing System< Fdsx . °]ZH,
2 AA¥E MANETS #73elM Network®E
Hgstn, Ay LPS DataE AFHHOET N
& 4 QlE U-Systeml @ 7 vt AHs
€2} 71%k2) Ubiquitous Computing #7232 ¢ 5)
B A7t Agde UoC F2E
processor, HPSP, Network Topology
ProcessorZ TFAEBT T3 2 =24 A
Al AARTRE A% (Context) FE ol
sto] HFE{ZE Bk folstA Aol shsaid,
ol AHAEs| AMEAEE FZ7b AlQE MEE o]

I AFEY 43 ZEo Yol g3ty +F

Pre—

r:L i

<
il

FgdozA B F88 FFY Aux

dg 7 yrk

mﬁm o

Acknowledgment
B dATE msnstrjei g eaadrieds
9 AGHUARPYAIeE U8 A7AH

<
E=

»

References

{11 Weiser, M.,
Problems in ubiquitous computing,
Communications of ACM, Vol. 36, No.7, pp. 75—84,
Jul,, 1993

(21 Jung Heon
“ Probability—annotated Ontology Model for

“ Some computer science

Man, Lee Jung Hyun

Context Awareness in Ubiquitous Computing
Environment,” the Republic of Korea, 2006. 7

3] Sun—guk Kim,
Network Based on the Resilient Ontology—based
The Korea

Information and

“ A study on Inference

Dynamic Multicast Routing Protocol,”
Institute - of - Maritime

Communication Sciences, 2007,
“CRS and DOS based

Context—Aware System architecture, ” The

[4] Kyoungmin Doo,

Korea Institute of Maritime Information and

Communication Sciences, 2007.

— 364 —



