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Abstract This paper proposes a searching system with a mobile agent which retrieve
data from the distributed hosts. The proposed system dispatched the movable objects, so
called AGLET, to the distributed hosts in order to perform a task given by a client or a
server. The network of the existing system must not be disturbed during a task is
performing. However our system has the strong point that a task can be performed even
if the network is disconnected on the way. When the network is disconnected, the system
can get the results later after the network system is connected again. Designing the
system has been done by using UML(Unified Modeling Language) which is a standardized
object-oriented modeling language. AGLET, a pure JAVA product of IBM, is used for the

mobile agent.
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4.3. SEQUENCE / COLLABORATION Diagram
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_83_



X x
conncn (g [ Qo] [ [] .

90 Mece, vy | [roLeT BAE T
RN ... {CHE A
290
@ Y H
onCreaton (Object;
FXAETTEWE N
BN HOI&LH
doson ) .
[AOLET B
coRback (ObRED . 5ueee e
WS & 2 w800
: . |aieioiz0
ettty oo i)
sorHosDess (G¥ing, Sping) |

Dutabaseintarace (51, g, Sy

ubmitUpcas (SEing
posinatiibantie bl g

<229 6> Sequence Diagram 2 for
‘Create/Dispatch/Extract AGLET

AGLET ~i¥e #ela/AMAt 9 Mulst Azdso] o
8 32EZ AGLET ZAE Bum = 92 $3dch
I #AAHE daglgez Jehld vex} g

127 AGLET A& 38 AL 2784,

@ BT AT AIEE dFsmE AGLET Ab
£ Host's DBYIA 32E Awuks 7iaec)

ARERE7E AGLET ZAAE Y Ae 278PY,

@ AGLETe] 9748 32E Husl 74 Agn YR
7hx &},

@ ©°lg uEeg AGIET AMvle o2 IZAEJ
AGLET ZAE FAldl 2UA Hed o] Feart
‘mysearcherslave’©]t}.

@ 32Eo E3G o] A Fojxl UL FYsin

AGLET AH& Zolr}

27t By ARo|H,

@ B F7= Data’s DBZ A1 BEAt Ay
Q! ‘mywebserver 2 dA&th

AREA7E Bd Ao |,

@ AN 23 32 AFeld gL ZE o At
878 Ao dulg ohg AHEA §] ABlE dAST

a#]al <a2Y 7>E ‘Create/Dispatch/Extract AGLET
Use Casedl] i€ Collaboration Diagrams YT,

19 handieHtipRequest (Message, PrintAriten @
—>
2: handleHtpRaquest (Wessage, Printriter)
—

1: handleMessage (Message)
«—

13: caildack (Object)
14: metabract [inh
-—

9 dodah ()
10. searchall (Sting, Sting)
7: go (vactor, Sving) 11 metaSearch (S¥ing, Sting)
— —

B onCreason (Object)
—_—

P
2. onDispakching (WobiltyEven

18 storaKeyHost (Sting, String)
15: storeHostDest (Sting, Shing) /

®

\l exdactHostinfo ()

@

17: Databaseinterfacs (String, Sting, smno)\ / 5: Databaseintarface (Sking, S¥ring, Swing)

+Databasgintertace

18 submitUpdate (String) f \ & submQuery (String)

2 A

<29 7> Collaboration Diagram for
‘Create/Dispatch/Extract AGLET

Collaboration The]o}2#-& Sequence tholo]1#} 1
Fo] Z2AT FY27e) Fawes wA)A] F4o)ER Az
e $AIE B & sebd = gtk gaElael eFw 4
A AANE Bl dugdEe oS gk

O #eate] AEHo|AE FREHe ‘mywebserver's
#HYRZHE] HAT Alo|ES Q=)

@ AGLET A4 Mg sk ‘agletserver's
‘Host's DB'25EH Z4E0 gt ARE 71xQ7] 93t
o ‘MaintainHostInfo' ¥} ‘Databaselnterface’% Atk

® 32ER 9HY AGLET A Fox 4L 43
8L Eoj2r}.

@ AGLET AA7t 7X@ Az ‘Data’s DB'o] A%
371 913k  ‘MaintainDatabase’$} ‘Databaselnterface’ &
Az,

® B g M) ‘mywebserverdl ] ¥ Ans
UAE

4.4, CLASS Diagram

ARG 22od9E e AL A2 ZY4E P
= Zojx, AAF FH2EL 223 AT A U
3 o] glomz FHx tlololaye UMLS B2
EE QAT Pi2AA @y P o tFojzint

Use Case Tho]ol113t Sequence Tholoj1ie] 2412

—84 —



EfiZ Class tlolojade Uehhizd dA] Package ©
o] AAN F2E I8¥E <3y &7 2ot A7)4
AxE 2 H7A &3S Veldch

WebServer
v __l\i/
AGLET SDK JDBC Oracle interface
<. .........

JDK

DBinterface

global

<2y 8> olF Jo]HE A A|lAwle} Package
Diagram

& tjolo]aPoME RRo] & A2ES 2ptE TEE
Nadow ‘JDKE 7|WoR g} IEn dojAE AR
Q) ‘AGLET SDK'E #8 % 3l dlojgjuo]x H2E A
3le] ‘JDBCE o]g3%ith ulolEHlo]AE Il U
T2 A2¥ L glsld F71H o8 ‘Oracle Interface & At
L3t} olgjd FHrAE rivted Agapy@eE e QI
#Ho] 29} AGLET AAE B33k ‘WebServer #7142
tolgjsle]A U&¥-e @3dh= DBInterface’ =727}
Ak

o)FolA ‘WebServer #7172 WiR9 o3 Z#221Y
#AE BY <ag 9>9] Class dojoia#ds 2o A
ol FAE st Z Fa& WK attributes}t method
£ Alersiycl

AR/ A} QEIFH o)A BESRE: ‘mywebserver' <}
‘userwebserver' = ‘Aglet & F& F#l2z sk ¢ MM
FdAL st ‘Encoding’ & WRolA AR2E®, AGLET
NS FISE  ‘agletserver'st  WAEE AR
‘mysearcherslave’s 27} ‘SampleAglet' 3 ‘Slave’'& R
E942 3 doie] AFE Astd Vector's WRAA
ARg-gHL

<<Entipn
SampleAglet

Grom com iben.aglebe pattems]

Mywebserver userwebserver

««Conlol>>

agletserver %

myse
ENCODING ENCODING
_fietist prr=rrou
_Retist tempList Encm
wHostResult Thetalis) ivorm com.Ibm_awh vil)
<<Entity>>
Vectar
Qrom jova okl

<22¥ 9> Class Diagram for ‘WebServer’ Package

5 78 9 #dn

50 #
494949 UML £4 2 dAE T3l 7€ o]F o
o]HE 7 A|2#L Windows NTolA F&E3slgom A
B mzzadde JDK 1188 UEZHZ sy
MicroSoftA+e} Visual J++ 603 AMgstath AARE 7
A7kx AMAFHR T2aHPd FHAsPgenz Fd o
2 Algo] ofojx] Awdcta duiels AAHS 4A I
ope = Ug ¥ ohlg Figol Loldirt
B A2ge tgn 28 53E s
o A d7 HAJE QB T Bokel P& o] gFe
2 AbgRle 44 Adlell 48 471 At

o #ERPFt F2EO] AGLET AAE Huo] JHE
Aske UM VIEYRIT oA Yoix ARSHE o
FojZAo.

o 2] 3AER BPY ANES 2 H2FE ¥3F
o2 A3l W TEAHoR Mule] Fg U

o AHSATE AujelAl BRE &3¢ F WEHQIY} Bl
AR Vo A F&se 87YA ARES 42 F
At

52d

AHERZE 2% F HAolg: d¥sid AnE ¥
Fe Quk FA Aojg} KA YFita B AlAY
o 71 2 5A4olE & & U MEYD A4 BF

— 85—



of Mg
W ARgAE 7% Faolol Wig ARE Auzt 7}

A AlEE s AME BUiA FHY 3 HojA]e|
A Bag sl wet gadA 1= HE-E 2

213 e dolEsel sl A& Aol <29 10>7 & Data’s DBl AZHEE geiFch

ol ‘AH AX HrI'E AT F & o] Byt

Welcome to WebServer
with Mobile Agent Using AGLET!

auweo [ MY
FENIINE LT M IO LR
TUAKE LUAAD o1 HER rEMD.

S e

<Y 10> AREAS] ZA HA Buf7]

<2¥ 10>9] ‘Aglet BW/TE FEYU AM¥e H2
AGLET A& Z2EZ pulo] 02 74 Alo]EdA

AL 3 AFE JHAS ARAA BeFan ddZ2 A

Ay <29 11> 2 2H}E ¥4Fn Aok

OGS Ten So R, N80 Y g AR
CRERITY

<ad 11> °o]d 4 Az} 1Y)

AREAE7L ‘Aglet BU7TE Adstn A4 A7 2aE
7HA 2718 ZthEe B9t B AR YA Aushe]
&g B slds 2 Z4 A 45 & 984
ek A7l Muier A AAyt sjRE2a Qe S2E
ool HEY A/ BoAE d& AL a0 234 F
oz d& o A AxE YEYSITL A ELFHE A
AA Eols & lom AMERL HA thgo] ThA] AjHe]
A&t olAd A AME Bulo] 4% A3HY 8)
g & $71 2ok

aga AR F453e A2 <3y 12>9 2oy 3
2E Ao A Aw FEE Bsiy, vetea gae

WebServer with Mobile Agent Using AGLET!
$2.E B2 By

sag 32 @7
D el [TNCESITEEE J gy

Server tut2

wHt o FRTG RRRREY
2 "

oY
FRIMAIRSZUI|
53 IINE eoll ¥

<2d 12> #A Qe H o~

6. @& ¥ x|

QRS e AR oz ol 273k AHA
T A5 37189 old g2t Ay F4 Mue ru A
ol wE3 FUSA Aol k. & AelMe
oo gk Y@= o|F dojIE MHdE =Yt Ay
7t E2E2HH ZRE AL dol ofFdel e AA
§ Bulo] JEE FETol o] WEHA 24 Hgagoe
2 2848 TUAE 971 A2 2 A7 AYE g
© B Anel ZXEZe] JESI FAlE EAEA &
ol MiEga $atg 29 47+ ok v E3hd, AAE
B wt YEQAr QZHE I Fo MEAIIL 2ol
Ax APe A% FYHY AQlo] B¢ F AAE UES
a7+ oA dZH71E 7itke] AdelA Eokg 5 A 8
ok

§ Al B2 A4 AllESL gl Anithe] 7]z A
g 5 ARE AZstn ARACA BoAEr ging
ol FMSA e M Zigolold HlwsrlE JEAT
ol dlo]AEE o83t AR F£7& 3= Tt FY
MYlE uiEtEA] Golk Hol MEHNIAY RFE Zoln
24 g7joz AT A9 584 Foie dvHd A
A AR & BT YE A2 AYHH E7 o
A28 lEZloly o viESZ aFe] Bt o
FZAEAA FARE BT BT 48 YA & wo] &
43 275 malg dddn).

— 86 —



aEE ER AHEATE Aol g 2E ol ojojd
EE RUX QUTE AHAE AN 1ol gows
A4 £% YENZY) FUHIR AuolAs glo] £
Ho} 1 At AeH U AHEATE T WS
sl 2 ATE 2L 4 e A2 TSR,

%A FUS ¥ AzUe B4 Bo2A AS 94
229 715e 23T A Yok FFo o5 olo]HE
Mde Besed Azt 71422 B4 ANE Hdskn
ol MY & JATT soF k. T2l AFRAIA B
o e Aulsg Hete] T dolelulols HAE ol
olAck 83 L@ AATE AHE Folo] AAE Taist
A A8 B0l ALEE SJsiel 489l 2ok
N Ay AAE BY & UES 89 oF oolHES &
89 44 429 Al B2 FnA Wk

#ned

=43

[1] Mobile Agent 1= =&, FZIIESE, 1997.10

[2] Robert gray, “Mobile Agentss The Next Generation in
Distributed  Computing”, Proceedings of the Second AIZU
Intemational Symposium on Parallel  Algorithms/Architecture
Synthesis, 1997, pp.8-10

[3] Marcelo Goncalves Rubinstein, “Service Location for Mobile
Agent Systems”, Proceedings of the SBT/IEEE Intemational
Telecommunications Symposium - Volume 2, 1938.9.8, pp.623

4] HYE, “EESE AP 2UY AN UM, ojo|=
2AmEY 0], 1998, 12. pp.374-382, 1999, 2. Pp.354-362

[5] Martin Fowler with Kendall Scott, “UML Distilled: Applying
the Standard Object Modeling Language”, Addison Wesley,
1997

[6] Teny Quatrani, “Visual Modeling With Rational Rose And
UML", Addison Wesley, 1998

[7) Hans-Erik Eriksson, Magnus Penker, “UML Toolkit”, John
Wiley & Sons, 1998

(8] Laura Lemay, chardes L Perkins, “Xlul 219 kA", 3t
M olo|3BA|AM = [, 199

(9] o, HYS, 249,
2, GTEHAL 1999

“Java Programming Bible ver.

[10] A&, £33, 573, “Oracle Bble ver. 8x™ , =
EEEAL 1999

[11] http://www.trl.ibm.co.jp/aglets/
[12] hitp://www.omg.org
[13] http://www.rational.com
[14) hitp://msdn.microsoft.com/library/devprods/vsb/visualj/vjref/
[15] http://java.sun.com/products/jdi/1.1/docs/api/
[16] hitp://www.orcle.com
&Y
1991-1997 H=oisin 2|3k}

1998-1999 MECHSf W Cisty
AAB BN H ST S
QUE{ANSEAMHAHTY )

20002 MEchstmristy SN

2 &0} : Mobile Agents, 4
QIELll (WAP), G|O|E{Hi| 0| A

2 s

1991-1999 chusm Mo sz

1009-3A MEoigtm Cfskd HREE
Alspy

2t : Movile Agents, &4 ¢Ig
SHWAP), Fuzzy -SQU/HIOIE{H|O|A

g &=
1900-1979 ¢isith
1900-1991 o= FO|X|of-t

FXFHAF BEA}L
19911993 k= MAREA Ay

HjojE{HjojA A4l 2|

x_}!olx}
1993-8K| MAHEZER Fu
: dlojejelo|laUESIT HFE, SANStorage

Area Network),

S8

)

2

— 87—



