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: TP311 CA
EMDBM S(embedded mobile DBMS) ,
112
(1) ,
2 : .
,EMDBMS / ( 1 ). ,
Customer CID. CTRID,
EMDB ,
( Custinsu), 4
,  Custlnsu , )
CTRID . , Customer Custinsu
! . ,Customer
, 3] MC(mobile client) ,
.Bayou BXMHH , ,
* : 2001-02-08; : 2001-05-25
: (60073014); 863 (863-306-2D12-12-1)
(1972 ), ' ' , ; (1964 ),
,Web ; (1944 ),
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.MobiLink!® , ,
, “ " Lite/2
DSO(data synchronization object) , DTSM(DSO-based
transactional synchronization model). DSO
EMDB , ,
,DTSM (  [6~8] )
Table A. Trader. Insurance salesperson’s information
TID TName TPassWord TBriefAcc
Salesperson’s identifier Salesperson’s name Password Brief
dzm dzm Mobile User
Table B.}mducw product information
PID Pname Ptype PCALttr uty PbriefAcc
Product Product | Product rant's | Dutycevered by | Brief
identifier name class attributes product

Table C. Customst, Customer’sinformation

CID Cname CCo CA CTel Cbr] cc TID
Customer’s | Customer’s name Corporation name Addr Phone call number Brief Sal esperson’s

identifier identifier
Wontract. Insurance contract information®
CTRID CTRDate CTRBriefAcc | TID A
Contract identifier® / J~Rate of underwriting contxact @ Brief® Salesperson’s identifier

contract iskept in two tables CTRDuty and CTRCSTM.
{lustrated by the contract identifier®
Table F. CTRCSTM. Insurant's information®

Note: The detail ipformation of the insur
These three tablg§ are unified and relations can

Table . CTRDuty. Duty information in the contr

CTRID CTRDTID CTRDuty CTRDTBI‘iefhk CTRID CID CTRCBriefAcc
Contract Duty Duty entry® Brief® ™~ contract identits ID: Insurant | Brief®
identifier identifier® A \uﬂnifier@

Note: One contract can consist of many insurants,

Note: One contract can consist of many duty entries,
and one insurant can belong to many contracts®

but one entry belongs to only one contract

ID.@) @ 3 @ @ D .
E F o, D ~F : @
@ s ) @ . @
Fig1l. Entity-Relationship model ininsurance
1
il DTSM DSO . , DSO
2 DTSM . ,
Lite/2
1 DTSM
DBS(database server) ,
MC DBS . Lite/2 DSO DTSM DSO
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11 DTSM
2 Lite/2 DTSM , (1) MC , MC
(2 : : DTSM
(3 MC
R ——— |
: Queue manager | :
| N i Ui
: et ) : '
[Communication i A Synchronization | <€——p iui
g [STAS(C quee SIS sevicemanage
1 I N Database server
! ! M\ :
: | | |
! [
! ' Toomiead e 1171\ Fr——————=—=
i /}\ ! Request queue |:| |:| i‘ Query *
Mobile client Lo i H ! manager Riecovery
|
i i i |:| |:| ' * processor
! | | |
1 | ! Dso ¢ I
i L____> Shared information base controller >
| | —> Calling
— — - _> Managing dynamic resource
| DSO and definition of application data schema | <_> Managing static resource
| Shared connection pool | () System resource
) ) , , , , , ,  UserSession ,
DSO DSO
Fig. 2 Functional model of synchronizer
2
DTSM SSM((synchronization service manager), 3 ,
DSO DSOC(DSO controller) RecvProc QM(query manager).
,.SSM  DSOC SIB(shared information base) UserSession DSO
DSO. RecvProc DSO . 2.3
QM SSM , DSO DSO (
) : : DTSM
1.2
DTSM ,SSM DSO , DSO ,
) ( ) (
) :
* ,LEMDBMS DBS
,DTSM
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1. .
DVv1,DV2 R, R R F.
2.
[°] , DTSM , ,
QM
(1) ( ) : DSO
(2) DSO :
,DSO ) DSO "
1.3 DSO
DV1 DV2 ’
0. . )
, DBS V, \%
) 1 2

1. ,

2. , DVv2

1 2 )

3.DSO DSO

4. DSO , DSO

, DSO ,
14 DSO
, QM SIB DSO MC
; SQL ’
DSOC )
(1) :
2
©) WHERE ,
(4
(5) UserSession
oM
Procedure Select_Reconstructor
Input: (1)~(5)
Output:
BEGIN
@ (1,2 SELECT FROM :

© PEEREBEAD
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(b @ , WHERE
(©) (4) .
, WHERE ;
d) ;
END
DV2 .Select_Reconstructor (c) (4),(5),
Bk @ , :
INSERT,UPDATE DELETE SELECT , ,
WHERE
DTSM DSO
2
DTSM MC ( ) .DTSM
SFSM ((synchronization finite state machine)
21 SFSM
, , Lite/2 3
SFSM, MC .MC MC EMDBMS ,
RecvProc QM
Mobile client Synchronization server
1
1
Request Imessage
e ;
1
1
Acknowled mess?ge
S
1 d -
: Timeout
S
: Receiveldata  Send, DATA_ACK
i vaiddata  gend  ERR/ACK
! d
Conoc oar
: Send COMMIT_ACK
: ending data
, Request, DATA_ACK ERR_ACK , , , ,
DATA_ACK, , , Request, NOACK, ,
DATA_ACK, ERR_ACK, COMMIT_ACK,
Fig.3 Data synchronization finite state machine
3 SFSM
,SFSM 3 , ExcpProc,
RECOVER COMMIT. :
(@D} ExcpProc: , .
2 RECOVER: , )
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2.2

23

(3) COMMIT:

SFSM , ,
RECV_DATA, , SFSM , ,
BEGIN_SYNC(),COMMIT_SYNC ABORT_SYNC()
, DSO
Procedure Data_Synchronizor
Input: ReqID, SyncObjName
BEGIN
a) 14 5) AppName  SyncObjName ;
b) BEGIN_SYNC() :
c) SyncObjName DesThName :
d) RecoverSync(AppName, DesTbName) , ABORT_SYNC();
€) J 14 SQL SQL Stmt;
) ProcSQL (SQLStmt),  SQLStmt ;
9 .
h) ExcpProc();
i) ABORT_SYNC()
j) ;
k) DesTbName , o)
) COMMIT_SYNC() ;
END
DSO , RecoverSync() ,
, .MC ExcpProc()
: (
, )
DSO RecoverSync() , ,
Procedure RecoverSync
Input: AppName, DSOGrpTbName
BEGIN
a) AppName  DSOGrpTbName ;
b) )
0)
d)
e)

*ProcSQL
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f) ;
9)
END
DTSM DTSM , QM RecvProc
QM RecvProc
DSO , MC,MC
MC , )
MC, , RECOVER )
, COMMIT. )
3
Lite/2 DTSM ,
DSO , . ,DTSM
,Lite/2 : ;
PI11-450 PC ,64M ,NT4.0 ,10Mbps
PC , 10Mbps , , 1. ,
( ), PC -
, (Customer  Custinsu )
280K,560K  840K.
Tablel Parameterslist usedin simulation
1
Parameters Description
QueLen Average length of log queue used by one DSO
LifeTime Time of log queue to be maintained from being allocated
CommBandW Bandwidth of communication of mobile client
AbortTimes Abortion times of synchronization between two successful synchronizations
MesgSize Total amount of messages sent during transactional synchronization
UpdRatio Ratio of updated tuples to the whole mobile database between two synchronizations
, ' EMDB 3 ,
y MC , (packsize)
(avgtranstime) (delay). To
CommBandW=PackSize* T, /(AvgTransTime+Delay).
4~ 6 (QueLen) ,
(MsgSize) .QuelLen 0( ),80(
) oo( )
6 , 4
, , Large DB 5 , 4 ,
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7~ 9 , ( 4~ 6)
X EMDB DSO (UpdRatio). 7~ 9 ,
4~ 6
7 0 )
8 9 , 8
) , , 7~ 9
, (0.8) ,
o A
1750000 —— ?@—ﬁ
g 1500000 / Small DB ® 1000000
e e DL = e
2 el —eos 20 ey
250000 ~C \ 250000 =
L D T AbortTimes .
0 1 2 3 4 5 05 1L 3 1 3 AbortTimes
QueLenp Quel en=80
Fig.4 Fig.5
4 5
2000000 s
1250000 1750000
1000000 Z—a—a——a——a—& | o 1500000 ./A/"‘/
3 & 1250000 A
o 7000 Mg g w = 1000000
< 500000 = 750000 I
250000 *—o—o—o—0—¢ 500000—¢——= * *
0 , . . . . AbortTimes 2500((;0 L ! ! UpdRatio
0 1 2 3 4 5 0 01 03 04 08
QueL en=c0 QueLen=0
Fig.6 Fig.7
6 A
2000000 2000000
1750000 1750000 A
» 1500000 7‘4 1500000 O
g o ‘
& 50000 g 1000000
500000 _ = 750000 o
0 : ! : ‘ UpdRatio 250000 ;
p gL 0° 04 08 ° 0 01 03 04 08\ e
Quelen=80 ~Quelen=oo’ -
Fig.8 Fig.9
8 9
: ortTimes
1 DSO AbortT
’ ; () MC
EMDB . UpdRatio , ,
, (1)
.Lite/2
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(1) (2
DTSM, ) )
(3 : : ;
Web
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Abstract: Data synchronization is one of the most important methods to conciliate conflicts and maintain the
data consistency between mobile clients and servers in mobile database systems. The novel concept of data
synchronization object is used in Lite/2, a prototype of the mobile database system, to define a transactional
synchronization method and is able to maintain the semantic integrity. Synchronization recovery is an important
technique combined with the queue mechanism in Lite/2 to optimize the communication costs. The experimental
results show that the Lite/2 has good performance in both synchronization and communication.
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