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

SungOog Shint - 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 been considered in the existing systems, Therefore, we suggest
the mobile agent-based mobile database system in order to resolve the problems. The system, we propose in this paper, provides the high-
performance of the whole system by mobile grouping, and also may support a fault-tolerance management method.

I/ E : 2HIY HIOIE{HIO|A(Mobile Database), HOIME(Agent), YN FX|(Consistency), & 5 &(Fault-tolerance)
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BEGIN

GET Request_Message /* Information of Requesting Mobile
Database */

FIND Authority List in TA

SET Authority. JAMA = Authority_Owner_Group

IF (Authority. JAMA == Request_Message. Group)

Transaction |23
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e 23

Transaction| 2t

4

Mobile Group
Consistency

Yes

Consistency

Py
&

nyslew

G

(38 7) AE2o|M Z2M A



38 MEXMISS=EX D M10-DE M3=(20036)

Transactioin Require In Mobile DB
@

Msg Trans from (A to Required Mobile OB
@-+10

Managemert Request

Msg Trans from Mobile DB to IA
@+

Check Authority List in 1A
@+5

Msg Trans to JAMA @+10

Consistency Fail

@+15

Msg Trans to 1A

Check Joint Area in A

@+5

exclusion

Msg Trans from JAMA to Required Mobile DB
@+25

Msp Trans to 1A

Msg Trans to JAMA

Msg Trans from 1A to Regylired Mobile DB

Msg Trans to JAMA
@+15

Consistency Complete

(212! 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>& Bl AgEE AETA sevE
olth 2uld WEHD SR dPstE 245E= Mobile
Database, JAMA, IA Afololl A A x] Agd o Azt
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% A2+ | 15 time slot
% A1z+ | 10 time slot

IA9IA JA B9 A 5 time slot
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Mobile Database Grouping System

Seting i S

Mobils Database List
Number of Mobile Database : 100

Review Mabile D8 Setting

- Moblte 0B

Name : ADD1

Requited DB part : 209, aD2, 211, b13. b14,
01, 04, 401, d02

Name : ADO2
Raquired DB part: 203, 211, b13, b14, c11,
13, 401, 404, 405, dO7

L Limivarien of Growp members |

Name ' ADG3 d -JW F——

Commit __J
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Paraneter Sotting. ~ Shmalation

Parameter Setting List

Mobile Groyp List

- Mobile Group

Name : 601 Network Rate  0.15%

Group member : AO01, ADO4, AD11, AD12, AD1S
A022, ADG1, AOS3

Join Area : 201, b13, 04

SystemErrorRate  0-10%

Joinfrea GenerationRate  0-5JA
Name : 602
Group mambat : AGO3, ADDS, A, AD32, AD3IS
042
Join Araa : 204, b11

Limitatios of Group Member under 30

Ruiniber of Yransaction

Nama : 603 . |—3-5————
Group member : AD13, AD14, AD17, AD32, AD30 J

ADAZ, AOB8

Processing ;'“.'l
B3

(22 10) AlE8ilold 2le o]~

Mobile Database Grouping System

Setding |

. Simutation Result ~ RE-GIOUPINg Byt -~
Numiber of Message Passing 2438 - Mobile Group
Number of Network Errors 35 Name : 601
Group member: ADD1, ADO4, ADT1, AD12, AD15
Number of Central DB Processing 342 w022

Group list Join Area : 201, 312
- resutt
| Name:oo2
Group mamber : ADD3, ADDS, AQDS, AQ32, AU3S
ADAZ, AD53, ADSS, ADTT
Join Area : 204, b11

name : Group GO+

total Transition Requast : 48

i total message passing : 248
JoinAtea Acoess : 32

Nebwork Error : 11

¥ transaction success rate : 41748
Aorerage transmit time : 35 time slot

Name : 603
Group member: ADI3, AD14, AD17, AD33, AB3E
AD41, ADBE

Exit

Re-Strart E
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" Central-Fixed DB

Legacy System

Central-Fixed DB

Mobile Group A
Mobile management System
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