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Abstract

This paper describes the self-adaptive Content Service Network (CSN) on Application
Level Active Network (ALAN). Web caching technology comprises Content Delivery
Network (CDN) for content distribution as well as Content Service Network (CSN) for
service distribution. The IETF working group on Open Pluggalble Edge Service (OPES) is
the works closely related to CSN. But it can be expected that the self-adaptation in
ubiquitous computing environment will be deployed. The existing content service on CSN
lacks in considering self-adaptation. This results in inability of existing network to support
the additional services. Therefore, in order to. address the limitations of the existing
networks, this paper suggests Self-adaptive Content Service Network (CSN) using the
GME and the extended ALAN to insert intelligence into the existing network.
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Fig. 1 The Architecture of Self-Adaptive CSN
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public SA_CSN implements Agent {
// inherit Agent class

// implement Personal Service

\

public object Setup(String parameter) {
// initialize setup() method

// call Service incoming Message class
addBehaviour (new Supervisor Agent)

\ /
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Fig.5 Pseudo code for implementation of Self-Adaptive
CSN

(2¥ 5 ANAHSH CSNel 78 I=F Helu 3
o A28 CSN MulAe Agent ZYAE Adddolr
TFEol s A FHE setup(Hlaze] FeEd)
setupO A= E A supervisor AEIE SHEE 5
&%t} %% supervisor HEIE BFpEl= ARSI Aef
2349 gold, silver 53& 4ttt § d2 AgzxA
o] gold5EoZE UYslo] 2+ 74 supervisor HEJH
gH-Ee dEE AdrdE M3, A3 worker 9
ElE gEE A4 & et ey AMAle] sAE
A worker BH-EIZ 34170t} Y€ worker ]
H geHoMe Aula AzEE Aldsta HHe Huja
7} A€t

33 XX|H-S4H CONe| Al

(2% 6)9] 99 e o|F Huld oo]HEE Holm
Qn @8H A2 Supervisor ARI Worker ARS| 4l
g & Holm u} 2lm S Worker ARY| 43
AFE Helx Ut dA <% EWd oo]dEE J2ME
g RYske fulelaige LEAP(Lightweight
Extensible Agent Platform)& ©]-&3lo] 7& o gle.
o2, da olF Huld oo|HEE Jaded ©Tl(dummy)
do|HEE o] g3l HYFHYLE ©lF HUE oolHE
Me AHAPE a.htmlBAE 833MEA PCAA 233
74$E Rolm ok el get a.html PCE FASi
Supervisor ARIAl 83 vlAAE HulE 7 Solt) uiy
oA, AR FAHQEY tlulelzolA 23 A= get
a.html MPZ Supervisor ARIA 23 HAIXE Rd ¢
%4th.  Supervisor AR7} get a.htm] PCEh= 84S 2

& 7% Supervisor ARS H|tj2 Mulx 23] 7led
Container-1 & £2l= Worker ARE A3},

% 6. NXHSA CSNe| alsl
Fig, 6 Execution of Self-Adaptive CSN

A% Conainer-1 2+ ¥2]& Worker ARE YT R
AMu| 2 AzxFel MuAE AF3ct viHe] Supervisor
AR7} get ahtml MPe HAAE W HLe
Supervisor ARE HAE MH|27} 7Hs3 Worker ARZ
Adesta, A= Worker ARE wap proxyletS ©|4%
H2E Mul~E X3t RTP 2EY¥ WAP 2EfS
A3k 4¥2 LEAP 39 olF HIY oo|dE &3
A AY Fol gemz A (2 9) sldelA
Container-1 2 22l Worker ARV} MU Mu|AS
AAgte WAIZ)7) 23 e RS olfak] Ayt

iv. 845 vlu It

41 54 vl

(% 2)€ 71& CDN/CSN# 2 Ax4-84 CSNe| &
¥ 54 vimg Beln ot 7]E CDN2 4% 74T
7Fsdt7} wel AR T 2 AR Al dig ndist
FEsct 7€ CSNelM e ciupol §37} QoSE A3t



154 BE 7 FEBRES W1EE(2004. 9))

Ak o] FHAAAY AY 3 17} FESd W] &
AAHEA CSNE A 7444, HHtel= /3, QoS
3 t8o] e EUAHAL] 7hssint. wel g
A4 de PCAA 74 olF D72 tulolx F¥el W
7 A QosEE % AU AHA A9 T2l HA] HRE
Halol] we ApdstE Au|x ol

¥ 2. T 4o un
Table. 2 Comparison of main feature

R - X X

Chlolx 5y - X X

x| QoS i - X X
HSY | ool 2oy X

(context-awareness)

SA-CSN Performance Test
800
700 ,?_.nrd.;a»
600 —eo— constraint fixed :
0 A SA-CSN
» [ 4
5 400 ~#-~ constraint tixed
~ The existing CSN
200 : % changing
» PPy S— “ constraint SA-
100 CsN
0 B ong
° & ° constraint The
d’d &q“ “@(@ qpi@ “g\\ ‘)g\" existing CSN
A &
Data transfer

87, dsdln
Fig.7 Comparison of Performance

(ad T2 7129 CSN# £ =29 AA#E4 CSN
o %S vimsiich AR Agzde] 33E Bte
Al FAIRE deg HolAt AMgARe] A ekxzo] A5 W
ke A4e g0l sE AE Bolx gtk

<
I
ru
)
o

o7

i

2 =5 JelufENIE o4 9] XA A
1S 2o 3t vk & AXASA CSNe % A
A A4 AEE AsiA Atz 71 SCES Je|HYE
#3200 HE3te ATE d%n AEHVEY I JEE
ojZE|Ac|AoRA o}F/A% C|HEE o|&3l] A
A2AL A ddke 7SS AAEth

FHAE A AFE $39 difEe dwh A 2 F
A oolg Tyl zEln AWE FHez Fuddy
(context-awareness)$ AUstn et 2 SASE T W
AN AN S FA Fulclad o] shsstaL, o
Uolz} 33l (situation-awareness) 322 23 7bs
g vzl Sold, OPES &S A7 wedg Aol
gz Jlded. 3% ArEe X 284 CSNel A
S840 AMulx JQlslel] g A¥rt Yasi,

(1) Content Delivery Network, http://www telin.nl
/Middleware/cdn/state-of-art/cdnsota_toc.html.

{2) W.Y.MA, B.Shen. and J.T. Brassil. "Content
Services Networks: The Architecture and
Protocol”. Proceedings of the WCW. Boston,
MA, June 2001.

(3] omlinson, G., Chen, R. and M. Hofmann, "A
Model for Open Pluggable Edge Services’,
draft-tomlinson-opes-model-00.txt, work in
progress, June 2001.

(4) 1.W.Marshall, et. al,
Programmable Network Environment,” BT
Technology Journal, Vol. 17, No2 April 1999.

”Application-level



A Ad2 AElx EYA

155

(5) K. T. Krishnakumar, M. Sloman, “Constraint-
based Network Adaptation for Ubiquitous
Applications, ”Proceedings of the 6th Interna-
tional EDOC Conference, Sep. 2002, pp
258-271, Laussane, Switzerland.

(6) K. T. Krishnakumar, M. Sloman, “Towards

Constraint-Based Configuration (CBC) of

proxylets  for  Policy  Implementation,”

Proceedings of PGNet 2001, Liverpool John

Moores University, UK, 18th-19th June 2001.

Bellifemine, F. Poggi,A., and  Rimassa.G.,

—
-3
—

"Developing mulit-agent system with a
FIPA-compliant agent framework,” Software
Practice and Experience 31(2), p.103-128,
2001.

(8) Ledeczi A., Maroti M., Bakay A., Karsai G.,
Garrett J.. Thomason IV C., Nordstrom G.,
Sprinkle J., Volgyesi P. “The Generic
Modeling  Environment,”  Workshop  on
Intelligent  Signal  Processing,  accepted,
Budapest, Hungary, May 17, 2001.

(9) BAHE, o185, "delnvlE A ¢ AYE A%
Aul 2 AR #e A7, AFEF BB =1,
8¥ 23, 2003.

(10) 345, ©|3|9, "CORBA7IRY] 2| 5Hdljo|HE
& A7, AT RSN =EA, T8 15, 2002.

Agiskm A s}
23 (3P
19934 Pcjehm e e
F3 (Y
1998 Rioiekn cjet A
T3} 291(Bhp
WA iz RREA Zws
(Balgol M Qe ZzE
2, JelHYEYA

ol g %

19869 wAcEl AAAs)
2R3

19809 SR chete) A
T Z2(F% AP

4 A aFue AFeERdels
R T

(@%b GIS. LBS. A2 ]

olEulol:




