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Hierarchical P2P Networking and Two-level Compression Scheme for
Multi-agent System Supporting Context-aware Applications

Jeong Hun Chu' - Hee Yong Youn"

ABSTRACT

Ubiquitous computing requires an intelligent environment where the users do not need to be involved in the operation. The agent
technology allows effective implementation of ubiquitous system, while agent platform provides efficient and stable interaction between the
agents. In this paper we propose a hierarchical P2P networking approach where the messages are combined inside the agent platform and
then compressed in two levels. The proposed approach capitalizes the static nature of the messages of typical context-aware applications.
Experiment with an actual multi-agent system reveals that the response time and throughput are significantly improved compared to the

existing scheme,

Keywords : Multi-Agent. Pervasive Computing, Agent Platform, Distributed System, Sensor Network
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FHAEHE AFEE oMy AFEE AT = 9l
of 3o, AFE 7lFol FARA Ao o]2FH F
BE Y539 @FEAY AR} JA4EA Zahe 4
dAE HAFE 715E FPE 5= AojoF Fo.

o] HE EREFL oo HES} oo HEE Alole] BAIE
918l E+ 9eiel ACL(Agent Communication Language)&

# o] EE2 0BT T4 st TElEAEA YA, ETRI 93
g ARRle] dgto g Fas T gli= USN vlEdo] FUHE 7|00 Agd
o] #|glell 2)ate] A7E%1E.

t & 8 Q4 gFadgsta A7) 4 Fe Fee et

s g AR E AL g
=4 2008 749 289
A 1 2008 119 259, 234 20084 129 239
Halghi 20089 1291 239)

AFE T el oo|HE 943 #eE FIYs A%
3le] E #]o] 2] (White Page) Mu]~E AlF3= AMS(Agent
Management Service) ZE3 7hAch E3 Az29 o)A
(Yellow Page) Mu]29} 22 F713Ql dlo]HE Au|2E&
AEs7) Ag 2EE Fasiol].

HE] oo]HE A|2glE A8 #F(behavior) TS F
Ptz do]HESC] 4F YL T3 ZEE S
olg] g Al2Ho| s X 5HQ oo]HEE Atolo] & o
I A A5HEE s FREFo] P mggA
qo]HEE Alo]e] BE FAL FREZL AANA dojuy)
o] FREFOR FHFHo Stk old HEYA md9
BE dolHE EFRFo2 JEF Hi7 FFH AAFY
A MEYI £ F33] AL F 9o, 279 o
JHMEEE FHA E#He] F7Hslo] QoS(Quality of
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Service)7} dejd 4 it

o) oo]HE FAFHY oo]HE A2y 3}
A% A Alz"e] Aw AE W AL MuAE
Aza7] g 7129 F9HFT ¥ UENA B E9F
B3ls Batstax A4 7wk 2§ oo]dES] F3 ¥
A4S B3 olo]HE EUE HA Y A P UES
4 298 7)1HS Aok

B =Ro) 34L ggy 2o 23d M BAATE o
Fo 3%o| A= Aoty EREL L% 4FoM = A
d Jo|HE EUZe FHEL HAFT vpHLoZ 53|
Ae Ate H2 ubdo] g A2 dozo wAd W
of tial 7% gt

2. @@ 97

2.1 Ol0|ME HFH

do] HE FHolx BF fFulAHL BH0M ITFE
ZEE 9457 A3 AEAE g e F3%E
A-&A ¢ T2 A 20|TH2].

o] do]AEE t}E Uyl AXEY s} FHEEHE G
2e M YAHA EAL #Fa ok AHEAY bE 9
ol dEQ] A AAL} ZHY Qlole 222 HBodte 3
%3+ A&4(autonomy), A4 Hlo] A9} FEFHE g
2 Agae] 9w wHotste] AYL M g B
Nze AAe AgA HE As(intelligence), T+ o]
Ege AL B3 TEY ZHL s ¥4
(cooperation), 5H@E dhte] olo|HER: AHeshr] &
49 e FAet7] 8 oojHEZY FAoE &S WE
Abil A (social ability)e] itk 1 o] ZwWs}e] s W
8 4 9l ubLA(reactivity), &¥l2 FHUE Fas
AR A (veracity), 223 HtEA X & @Aste o
292 Fscs o|4H #HF(rationality), FEY F AL
=2 g wsli= A $4(adaptation), S| HET} Z7]e o
e onze L3357 98 Al AHE TX2EE Yoy
YEHZ 4o & F2EdAN F¢E FRIAY, AT
Fao o ARE Fa7] 93 HEHR Ao E °|FT
% 9 o] 54 (Portability), #70] thste] TEHoE SF
) gH el PE2 3= A (Pro-Activeness) 52 TF
sjop ot A ol dojHETL A 7 W] &
%38 wrgahs o] ofel, A2 @udle ZE AFH
o #EL HAFE AL I3 olAF 5HES ¥4
a7 ZtZojxofut do]HE} HE AL ok it of
d AAES Bo| BEsd 5E ¢ AT A doHE

of 7hztet B,

22 Platform based Multi-Agent

dEloo] HE A2gle SHH2 olo|HER A7 ¥
£ 2% ZAE doHERS PAE T AAIL

gte] olo|HEE ANAE5H F& 52 T8 EAE &

(32l 1) Helojo|NE #=

A% F A e do]HESe] BE %S o #E
F+= glong g dojdEs HYst FAE Aok
gick, AA Alzde] 715 e co|AE FAdE
A Bohe Zzte] T5HE 7I15EE TAE ooJHEE ¥Hx
2 Fo] Nz HUde 53 FAE At =" F
2o oe £ gon BAF FAE #Z4 & 4 Aot wd
71& ¢4 T2aYPe 54 o M2 o JeHE AY
£ ol¥dA L 74 F8% Aot BE oo]HE
2 ASHEH 98 84 solA ARo] Aese AL A
Q9] ulojn AZME o] HEg 7|Ed BE x=¥HE
Sof /g F84F ZT2IPL oo|HERZ AR A
& uf§ AAHol7] wfEolth5]

2.3 JADE Platform

JADE: FIPA §¢ w2t Beoode 78¢ 98
x99l oleh. Aol ALgete] Fo] Thsarel o
JHES #ela7] A% AelolUE Ag BT

Software

(3% 2) FIPAS] Ofo|XE H2| B=E 29
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FIPA2] o] HE o] #Fx Rde 7t FEEL =gz
o AH| A JgEol EEAQ FAL ¥eA Pt
F, dlo]ME #e] Fx BdL (29 2)9A9 2& =g
d F2 FEUESE Tk oo]HEEL ofEAoA
9 71553 AwdAeld S s, &4 E4L Ay =
ZA| 20|t} olo] HEE Alo]i= ACL (Agent Communication
Language)2 AH&-8lo] FAlghc)

DF (Directory Facilitator) : o]o]HE Zei£o] Xylxo
2 AEE F = AFXUER 02 ooHAEdA dze
#Holx| Mu| g A|F3ch

AMS (Agent Management System) : o]o]| HE Z & Zoj
& g% 45 ZHEJEoh AMSE dojHE ZYPE
e H2a Abgol digh dubAQl AojE @t 24 skt
2] AMS7t 8ute] oo HE EYEd| &g},

MTS (Message Transport Service) : A& 2 oo
E EAF Aol oo]HEE Alolol 71EZH FA %
Al & gHeH6).

i

o

2.4 P2P Senvice

P2P= ZA &47(pure) P2P9} &8+8 (hybrid) P2P9] 2
7HAl Aol EAsta Ak w5 PP WA Hxe] Ay
A ARE 7HA = Folgo] 4a Tt [PF4A E2E 5 A
A AEE FTH3 MY Qlo] A dAste Wel) &
2B (hybridP2P WA & Adizle] & A 2 2% A8
o M FIMHE o83 AT FE WA ot} [7-9].

25 2% ouz|E

& dneFe 1 FeAoE I8 UFQ AT
S, B2 daglFol EAFT b dEHe dngEe
Run-Length % 212|153 Lempel-Ziv ¢t3 x| Zo|t),

Run-Length €1e]5& FUF FA7} ojolA HbEE=
BF 2RE EA% Ay Ho A@et= uhyolr}

0 #H 25 7HA9] BE EAp7} AleE BY2 &g
H A9 WMoz ghde] Bibsdith a#AM €%
+7HEscape Code)gh= 2& Agdlo] Fz7l wiig:= g
FE AFE o <gE A, B Fal AF>ek o] B
i},

Source : ACDDDDBCBAAAAAACDB
Compression : AC*D4BCB+A6CDB

(3% 3) Run-Length ¥D2|=

Source : ACDDDBCBCDB

Compression : ACD coB

(3% 4) Lempel-Ziv &12|ZS

Lempel-Ziv &x2|F2 @A9 sidde] 77t Agd] &
APohd 27le] g iy YAk o o] Holg F#
A <gs £z 4 YA, dol>2 HHE xsi= o
Holr},

Lempel-Ziv ¢12]5F¢ 7H &4 Wy A4 Abd
(Static Dictionary)®¥# &% A}d(Dynamic Dictionary) o]
o T3 AldYe 3dg go] SolHA AHE FAs o}
a3t Feol A717] Wi £x7) 2o gl Qo
dele] ol e YEHEo] F& A9 Bk

do]HE7} NNy, WHEAH HRE Fuw: HE 7
bFrhe FL& FAHRE ATl F Aog HACH10-14],

3. Hgtsts 2™

2 Aol A= AP(Agent Platform) o}7]| €3] djgt 47|
T & OF, oo]HE Aoje A 9] B E Huffman Tree 9}
Lempel-Ziv ¢12]5& o] &% AE7|HL T3 a7
H O AZHe HEE Y EUY PPE A4 ZYPE R
Dol disll 7]&gc}

3.1 Agent Platform Architecture

dolHE EHEL YEHOZ Jo|HE #HE 93 F
83 AR Ve € AHAY HHES ¥ AMSS}
DF= 247t do]dERA EHE 52 dd (29 594
oo HE EHELS HTTPE ©] 83t A=A U7 FIPAS
ACL WA A& AHeshs ZEQA MTPE E§ec} %38 o
OJHE EYFH do|HEES #este 30 RES Y
e,

Agent Platform Core: oe]HE ZeiEo] gt Hukzol
#e] 9 dojHE AHuye @ 52 A, uAx ALe
T3 dolHE FHE EUHY ) dojHE Alo]g
Hglol B3 FR A2 7)E 2 A NP

Message Transport Protocol: Agent$t €72 AMS, DF
Atel 9] AfrUAle| e s, FIPA 29| o} HTTP
& AH&3to] Agent Abolol A ACL wlA|2] & Alg3le] AR
Aol Hd& x4t

- — —

(38 5) CO|NE EPZEo| 3=
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32 9% 23alE

ool HES] 544 wNsy WEHA PREL Fn ¥
A fh olel@ YLES Huffman Tree FnelFOE o
%2 @ ¥ 8ByteH YHE APIE AYE ¥ 2 Abde
272 Lempel-Ziv ¥n2)F02 thAl Yool AuE 7
Y

9 BAYE ¥ 2A4 3V, $3Byeclth. 4 £AY
FEHE WESE Y,

(27 Dol 2ol M He g NFoz EAE 7
Yo 2 Edg 92 AxdE 0, 28% AHdE 12
Folgth 49 mERE SA40E Edse FA9S ¢
Z @,

Source : ADDBCDDDCCDBCDDACDDBCABBCCACBAA -

Character :A B C D
Frequency :6 6 9 10

(22! 6) Huffman €125

(22! 7) Huffman Tree &=

g

o "

CO®>

Source : ADDBCDDDCCDBCDDACDDBCABBCCACBAA
Compression : 00011001011110101100101110000111
00101000001001010100001001000000

19 : 00011001

7A: 01111010
CB :11001011
87 : 10000111
28 : 00101000
25 : 00100101
42 - 01000010
40 : 01000000

(38 8) HAIX &=

00:19 /ACB 8728 25 42 410
01 :03 85 AB 85 55 3465 FF

(322! 9) Data Dictionary
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3.3 The Hierarchical P2P Networking model
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M2w gt
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A E48 £ 9l vhd, APZ JAUA B Hart g
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B AL 84 A7 FEFEQ P2PEAE A,
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