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A Mobile Agent-based Grouping Method for enhancing Performance
of Mobile Database Management Systems

Sung0og Shin'

- DongWon Jeong'

. JeongOog Lee'" - DooKwon Baik ™"

ABSTRACT

A rapid growth of mobile devices and a proliferation of wireless networks lead to changing the existing environment into a mobile environ
ment. Expansion of mobile environment makes a pressing need of mobile databases, and there are several solutions to achieve it. But they still

accompany with some problems. Especially, the current synchronization server that manages consistently many mobile database management
systems is based on the centralized method to synchronize data between the mobile database systems. It is the major factor that causes the
lower performance of the whole system. Furthermore, the fault tolerance has not hbeen considered in the existing systems. Therefore, we suggest
the mobile agent-based mobile database system in order to resolve the problems. The system, we proposc in this paper, provides the high
performance of the whole system by mobile grouping, and also may support a fault-tolerance management method.

F|1/E : DHIY H|0|E{H|0|A(Mobile Database), HOIME(Agent), YN FX|(Consistency), T& &2 (Fault-tolerance)

—t

N OE

AT F0Ad dEYas) wde T4 Y
M dofiba ek

Qe W43t d A
771 AgHR P4 Bl F AdE o) o
of wetd Ag7A gRHeld azl7le) iy Az
o NS AeR Fhsn gom wad wuvle g
oA shibe] SHHY dolE AE aTeE vl sz
wasa ek olee Aol wek A7 AgE
uwtd dolguolas) a7t Ewdoz Frlaa gle

A ES =] L7t

24 u 5

: ey st LHf‘“’ A
cAmOetn e - SEAEY B
: e oleta quam e

T4 2002 89 391, AIAREHR 120034 19 6

— —

=)
3
I off o2t AN
=
ou

@A of AFo] F&sE Ak
71Ee watd do]E o] ’\l;f*‘% Tkl oolHu
713 A7 EAse] dA 9 F7|8E o
FE NS fekn oAtk wopd L’-1I°lE% o] £ Ate]g] F
715 nEEo A 7Y F713E fstd =2uld )
olEj#o] 2 Alele] A ZE Fr|B AMWE 747} YA A7) =
WA e Fsha gk oed Fai 5/18 AHe] Y
7719 e HEow AF PRt AT 5
2ud deleiwle]2ote] Fr|gtE fsiM Bda
AxFEch s E’Hi—cﬂ U] v} o] }x71-9.1 =

e o

3:_.
il
I]
&
=
e
=
2
Ry
=
2
b
_>2
[
Q
o
oft
=2
-

7 Q‘)r J'-JJ— A B e ] 1—_7’-"04%"94 ghukel of
ARardgke] o &3 ¢ 9l 31AE R (fault-to-



376 BEXE|=s=2X D H10-DF H3%=(20036)
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ad-hoc YIESIE E7AT olF 429 749 714
EolF 4 840 A + dE P 2eH 4y F
sfrtolct. Zt muld dlo|E o] A= dite] ad-hoc YE
AaE& 748 T2 ad-hoc WELAE 39 IS
3t ® #EY BFE3E AY Mulzae] =8¢lo] YA B
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7t Botd & A9} FAte] FAL BE ATHH,
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e FH REEE AHSIL =u4 oL Aol &3
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k2 £& 2o B2 49L& 7+ ad-hoc net-
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SHH HIOIEH0IL RE| AIAHD] Msstae 28 015 H0IME 7|8 J8T 7|H 377

Y7, do|HEE AL £ Y= do|HE & 3=}dispa-
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H# ¢l DBMS 7] 9 AHEo R O 9 EHoAE 4]
B3 ARG w2 dolH 7'1?47} 7}“‘ sttt BG 97 &
Fiatel]l A HE&¥ F A& 715L ATt (aF e
dolE o]~ 5§ oo]dE %76"‘“ fﬂ?l‘ A =

(33 1) Hlole#lo|~ S& olo|HE &

(3% 2) 7|=9| 2t olo[E{H|o|A AlAElel S7|5

(28 2= @4 &3ty 2ud dojgue]2se] )
sholl &t 7] 2 =0]t}. pointbase, Oracle, Aladin® #e @
7190 A 2H ®ulel dlo|EHe]AE ALEE 4 9)
AFS ABsta Qo FA7AE F9e dolewo]A
7t 2upd doleflo] 2 Abele] 718 Au|7} EA)8
Ao F7185 olF= WaS Hatx gk muld g
olE{ o]~ Alol9] T mEHo] 9] &AL F7)3}
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PointBase UniSync®] 4717 #A|E+L AMgsld muld 4
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Aol dolglo]~ Pdoltt FHYLE FHEE &
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ol# 7} Al&¥ch WA [A(ntermediation Agent): %
Aujel fAgte] FHAY HBelel 2FF0] o TFo
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g Ak FHIY #e ATE 7N E 280 £ =
okl dlojgl Wo] 2gto] FHAAe] tiF WAL AP& ¢
2tk JAMA(JointArea Management Agent)y™ &5%¢
e 2 ¢ e oo|HER Y 2Fo 9wt A=
TP gel dig 23 o] WA JAMAS 91 E ¥t}
o AFHA oleel WE 83 & ARG FHILE FH
g Rutd 1Fe] b BobASE Alay Ao 4z}
¢ 2&AsE vE = ok wEby Al xE AddlA 2 A3
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Agd 2§FPo] B/ AL FU deolgulo] 2 AdA
AR FesteE

TEE

.
s
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z} 2wl dle]gulo] A= DBMS 7153 §7 do]HE
43 84 (run-time environment)S A|F3cH8] Zhzbe]
ule dojEuo] 2] HPFHL oo|HET} FHsia, A
Ef CoHEE AAY # A& AL AT 2y
g2 F Wdd o ARE 2§F% FHHdA 58
i Qla ol dHd A9 e ARE AMEFY. Zupel
dolguo] oA e] dxbd fAlE B4tE diolE o] A7}
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A ANz=de] F718E FAZ ol FRE Tyl o
olEjWjo] ~e] 7} wold HE F73 Myl AFH A
%08 IRast walgch =3 Alag dale] Ggo] ¢
ofd F 2lx FY9 5713 Awe] o] HA Alxwle]
ol & oprlah: ME HolA| Bi pxolr}, muld dely
Hlo] o] HdAd ALE flale Aale] A g =
€ dlojHel disiA AA doleulelAg Fr|E Y
27%ezAM Al2de F&E FERE Fojm U, wuly
delguo] =3 F7|3ke $99 F718 HME S84 o

FolZch dF mutd dlojg o]~ Aol = Euld d
olgWo]~7te] F7]stE 9lste] mmulel dloE o] Azt
5718 AW E AFect olefd A 2uld dlo]g o]~
o] Z7to| wel slEtgSHoR Be %73 AMuy "o
BAHER 2ge Fule @ fEFHd Bk doE
ol 2 Yol Felrt gt

Start Agent 1D
Starting Time
Senal number
Trace &
SQL Operalion
Migration Time
Consistency Agent

Mobile Device IMD)

(J8 6) =uid OF ohoflMel AT 7K

(29 60 ®ukd g qellA dBY e fFAge 73
kg o2 9 EdA M el ojuld 4w WAl
a4 ghevha ZPgdich zb 2ukgl diojEwlo] A DBMS
o} clo]AES] APgAE 7MY F A9 listE f#Fhe)

® member list : 215l £33 9iv]So] i ALE 7pA Y
A 2ot dolewe]2E Ak deoly Fe
e ALE&%th member listy F99 nAH dlo]H
Wlo] 2ol Z+ mupd TFo] wElE wW e mupdd
Holeuo] 2o FrRE™ Zuld TF wWiwel Wizt 9l
S ASole ¥4 ASRE FY9 dojeulo] 2o EuF
ozM dad HRE FAF.

® System trace list : 2 dlolE o] 2ol F-2lg o F4
B ®nld dojguo] 2o ENMA ARE A&sle 3
458 Helet A dlo]Hulo] A2m e wWigle] A4}

25 Qo] mukd dlo|Hule] oA SQL 9] (update, de-
lete, insert)oll 2|3+ dlo]Ejo] gy} HAsH st Heols}
S A ANl ARE 23 o]F oojHEZ AL
t}. o] oo]HES #HF W wuld do]Huo] 2= 2}
el dolEE A4t member listE 7|yro® tlE ®
vt HelER HEF) olyd ©AE ¥HEde aF9)
WHE EF AAEA dWAHE fRA T o] mRME
I Qe A4 FAE 9% A Fd whygel o
Al M &hx] e

Bute IFE AHEE d#A4e) fAlE 44 2aid o)
ol Hlo] 2E EEste] HeFoay axdsle] A} 7}
Fabch aEeele MeR shite mupd dolEue] A &
T ool mubd 2§ 2F7 e R A o
e A g A4 dE Alzde FdEe] sbsai
ek g tel] Ao oo|HES ALE3le] o] The]ElA
2= dolHel dig A4 Ut HeF e wuiy
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aFE AHEE 934 /A 9 A4 Az &3 T
54 Ae TEE AT

35 1% 3| Z(fault-tolerance)

FA B @749 EA4N B £ A29FH 242
A e o] YA & AcHIO wEkA ol 4
o diHE F+ Jde 2FHL HAY FH2 AHAF U=
A2gg F587] A 7 Fa% 84 Fo] shfolth
o] wuld dlojE wlojA A AFE 4E Lo st
138 E A9 sta A gt 2ukd dio]Hulo] o] nF
Fgox mEHo] #F HE FH FAY 542 mn 49
dole AF, 434 A8 AT wE A Fo| AUtk o
ANzdofA s &E FEEr] HdHE te F o7
F79 do]HEE A3,

@ 2UH do]AE: Rute] do|g o]~} o]F 7]7]
o] A3 FNHoRE FPsS AN dHE EAH
A& o E4A FAHAD AY L FAsn &4
#e] do|HEE F&Jc)

@ &4 #E do]HE : trace listE AAdEe & =
uted dlolE{Hjo] A9t vlmate] EAGE|A St
ARE uggt oz dAY S FA T

£ake] FHoE A 928 £4Hconnection fail)= 7]7]
E4(device fai) & FEF 4= ATH0] o1& B} A3 &
Falu, 93 &8 FA &4, $£4 Exoz FEREY
7171 £4& ool HE, do|dE A3 2 olF 779
E4og FRE
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E9 A 4o} 7|E olf& Qdte] £ &4 HE F
S YEYA 48 gotsles TUH doldEE AT
BUE doldEE AFstein s 2okl dlojE el
9} o]F dolHE fiF ARE AT Fr|Hez AF
e g gttt HUE oo]dEe] A FA Al2gE
& wuld dojguo|AE MEste] AF S AL U
TR AR o)) F4l E44e] RAFAY o]F 7]7], dolA
E 87 ool HASHE AF A~HE ¢ o
APAH L A&7 dECha Bdstn &4 g de]HE
2 MM o] ooldEE Y Zutd do]EHlo] 29
WAL FAANA L vad Awg 4 £} F714
oz AHE sty ol FErt HXEHAE A5 system

trace listg ThE o]F olo|HER HEFsHe] o] 7ItEL
AP ERN e g F7]8E ol &k F7I87t o] Fo
A Foll dolejuol 2o i@ AFS EFx FFHA
< A¥sHA 9.

3.5.2 F41&9] °o]F 7|7]dl &4

FAZ] oz HAFol E7ls & A% time-outs 3
&8t dA MBS AL F EHel e BF FAS
2ot dlojgdo] 2 BEUE oo|HEE A3t Ad
He| o) FHe ZUHPEAN tE Zukd Holg o]
28 Agstd FEdn

3.5.3 $4139] do|HE dFggAolt & P79
=4

Aokgt Alzele] A wuld dlojgjuo] 2y 3 wele]
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7oz & Aog 7 2ule] dojewo]xd Ui E
AMA a3 EWAA M A 253 A=A
ggach (1Y 8L ABdeld & FEE vehls
hierarchical extended Petri Neto|U}[23]. ¢| Petri Net<>
time Petri Net®] 7HdS o] &ato] EdAM A7LE ZHG
ot H e request7t LA AL o, F 2ot dojEuolx
7 EAAAL adsd AAEe @9 time stampE 7H
t}. o] dejHES] 84 A2 Azt WEHZ HAFe] 9
Fojd AS agln A2 A4le] olFold BFg
place$} transaction”tt} ez, Ei= Al2gofA] HE s o
A time slotke]l F7FAch (29 8)2 Ha| Al g
Petri Netelt}. Z} placet= Al=gle) 4eje} @9 715& Y
ElUI™ transactione placesl A H3 2B £ 9l e =24
& gHd} E£F o] Petri Net> AFHOE o]Folx 3l
t}, Consistency in Groups, Fail Recovery, Gain Authority,
Consistency through groups®] 470¢] placei= l%-el sH-
Petri Net& A3 sub-placee|th th&2 (Z1¥ 8)¢] Petr
Net& pseudo code® el Zelty Z1FH Al=ge] of
#¢] pseudo code® 7]Wroz FRIHC

=

BEGIN

GET Request_Message /* Information of Requesting Mobile
Database */

FIND Authority List in IA

SET Authority. JAMA = Authority_Owner_Group

IF (Authority. JAMA == Request_Message. Group)

— Transaction| 2 &
1 Transaction
Hal
a2l 23

Transacton| 2 &

r'y

HH&|ed

(8 7) AlE3o|d Z2A~
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Transaction Require In Mobile
@

@+10

@+25

Msg Trans to 1A

AMA to Required Mobile DB
@+25

Msg Trans to JAMA
@+15

(32! 8) Hierarchial Extended Petri Net

PROCESSING Consistency in Request Group
SET Consistency_Result = Return Processing Result
IF (Consistency_Result == Fail)
PROCESSING Fail Recovery
ELSE IF (Consistency_Result == Complete)
{
SET JA_Inclusion_List = JA of Request Mobile
Database
WHILE (Number of JA_Inclusion_List)
{
READ one of JA_inclusion_List
PROCESSING Consistency between
Groups
SET Consistency_Result = Return
Processing Result
IF (Consistency_Result == Fail)
{
PROCESSING Fail Recovery
END WHILE
} END IF
} END WHILE
PROCESSING Transition Complete
} END IF

<E 1> AFUoIMe AEHE AlBeold s
olth. Eutdd WEHZ BAHNA B4 R22E Mobile
Database, JAMA, TA Aol 4 WA7] Age] WA g A7
ol At} 7 MebulEi WAA Ade] Do A% 059
Ago] Hag #HelEe 7|F02 time slotd g w=c}
ge b Axd Aoae) HeE dsN 225E 8
zolth Aelg A AepiEHE Az Aol £t F2

el 7hsdE 7IFOR time slotE B W=tk Al B
oldlA 7P RAEEE HEYA 4% £ Alxd
of g @FHA fAolt) o9} WAA seuee A
Hog AMSE T gt 44, U8 A2gle gurgal $3
& 7IEoR AYdrt oz 7hiH deveEL YA
& HANE AREHAT 2FF Al29 oA Agas)
Yoz E shestth YYH deolHES Vuter A B
ojfe] AL setulgjo] e WA= Aoz 5
Eutd #7g wgdds 2o] st

(Z 1) Al23jj0|M mzto|e

s 2 n g Al E#H oA gk

fiﬂl;;é{; Eﬂrlfi wjo] 2o Al JAR u]a] 20 time slot
IAS] A A Sel AzH 5 time slot
IA°IA JAMAZ vlAl#] 24 Az | 15 time slot
JAMACIA] AR WA= "4 A7 10 time slot
IA9] A JA &9l A7H 5 time slot
JAMAC]A 83% Zopd dolg | 10 time slot
ol A~ Al ML A7t

A g walel do o] &~
MEAZ ol & 10~30% |
g HFHE (1/Group) ¥ 100
A A" o & 0~15%
a9 44 v 259 A25 oA A4t
aF e 4 L A2E el A A4t
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ol Al2®e window2000 7ol JBuilder 3.08 AME
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g FR
|| | Review Moblle DB Sefting
|- Mobile DB
| Name 2001

" Required DB part - 201, 302, 11, 813, b14,
01, 04, 901, 902

Name - AD02
Required DB part - 203, a11. b13. b14. of4,
©13. 401, d04, 408, 407

(3% 9) matolef HE QlEH oI~

(29 9 Az shpulg ¥ el AREabst
9oz Az 48 Hdol= 2ol doje{wo] 29} 2tz
wupel dlojgjulol A7t AR s FY dlojE o] 29 K
B, 283 Algdeldel €8 selvert A gk
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of g AEdeld semEE A4 4= ik Helv|Eo|
i Aol Eubd AlAglE ]1EE Zukd do]Euo] 2a
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oA dlyd F EARH & AFT F Utk EH]
SaEA Axdle 238 FgEvgel ot AlEee]dE
8 gt

i
| Group membaer : ADDY, ADOG, ADTY, AO12 ADIE 1
| -

ADZZ. ADAY, ADS3
© Join Amea 201, b13, 04

Hame : 602 A=
| Group membar ADGI, ADDS, ADS. ADIZ. ADIS

a0
“Join Area 204, b11

| MName 003 a5
e | Group membar ADII, AD14, AD17, AD3Z. ADSE

Group list
- esult
name : Group 601
total Transition Requast 48

i |
& Oroup mambar - ADD3, ADDS, A0S, AD32, AD3S |
= A2, AOS3. 0S8, KITT
Join Arma 804, 811

total message passing - 298
Joinfrea Accem - 32

Netwok Emor 11

ransaction sucouss (ate - 41598
Avarage tanamit time - 35 time slot
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