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A Synchronizing Agent in Distributed Database using XMDR

Youn-Gyou Kook™ - Gye-Dong Jung”

- Yung-Geun Choi™

ABSTRACT

In this paper, we propose XMDR(XML Metadata Registry) to guarantee the interoperability of data in distributed database, and describe a
data synchronizing agent system using it. The proposal of XMDR is to solve the data heterogeneity problem in the sharing and exchanging
data. Data heterogeneity problem is generated by different definition or mismatching expression of the same information. Therefore, we define
XMDR with XML document by analyzing data elements based on MDR specification. The proposed synchronizing agent system using XMDR
not only solves data heterogeneity for data interoperability in synchronizing data but also provides more efficient the agent system by offering
errors of low frequency in the number of systems and requests of synchronizing data.

7|1YE : MDR(Metdadata Registry), XML, S7Ist00|ME(Synchronizing Agent), EAHOIE #HO[A(Distributed Database), RAHA|A

El(Distributed System)
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ENAME ATTNAME DB_INFO
> M’EI;O_WT —P—roduct_Co_de_ B -;/;r_char _—StockConn_oJ Prodcho_throl.
:| MDR0102 ProductName varchar 50 not no no StockControl ProductControl g“
| MDRO103 ProductDate datetime 8 not no yyyy—-mm-—dd StockControl ProductControl | |
i | __MDRO104 Produg_S_@te - int| 41 nl_J.ll; MY ToJi I\ _..StockControl ProdUCtC_gr_\t_r_glJ,%
1 MDRO101 stock_code varchar2 15 N ”°L;M Ayehfsh__ . 10() :‘tbl,stock db_product | :
MDR0102 stock_name varchar2 50 not 7 no no tbl_stock db_product
MDRO103 stock_date date 8 not no yy-mm-—dd tbl_stock db_product
MDRO104 stock_state number 4 null no no tbl_stock db_product

] wmpRotos §T001_CO | varchar 15 not | yes | no 5T001 pBST| §
MDRO102 STOO1_NA varchar 50 ’not no no ST001 DBST

% MDRO103 ST00t_DT datetime 8 not no yyyy-mm-dd ST001 DBST g
"" .. MDRO104 ST001_NO integer 4 null no no STO01 DBS:[, -".

."l;' T MOREIHT I ProquctCode [T~ ™~ varchar |~ — 15| T ot T eS| T T T o | “WareContiol | — ProduciControl | o,
{ MDR0202 ProductName varchar 50 not no no WareControl ProductControl | |

MDRO201 ware_code varchar2 15 - not yes no tbl_warehousing db_product
MDR0202 ware_name varchar2 50 not no no tbl_warehousing db_product
MDRO0201 WT001_CO varchar 15 not yes no WTO001 DBST
% MDR0202 WTOOD1_NA varchar 50 not no no WTO001 DBST &
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<?xml version="1.0" encoding="euc-kr"?>

< !ELEHENT
< 'ELEHENT
< 'ELEHENT
<{ATTLIST
< 'ELEHENT
<'ATTLIST
< !ELEMENT
<!{ELEHENT
< !'ELEHENT
<!'ATTLIST
<!ATTLIST
<!ATTLIST
<VATTLIST
<!'ATTLIST
<!'ELEMENT

XNDR (SYNC_
SYNC_DATA {DB_INFO, TABLE_INFO,

DB_INFO (#

DATA) + >

PCDATA) >

DB_INFO did CDATA #REQUIRED >
TABLE_INFO (#PCDATA) >
TABLE_INFO tid CDATA #REQUIRED >

DATA_INFO
HDRID {LOC
LOCAL (#PC

[HDRID) + >
AL, GLOBAL)+ >
DATA) >

LOCAL type CDATA #REQUIRED >
LOCAL length CDATA #REQUIRED >
LOCAL null (yes|no) #REQUIRED >
(ves|no) #REQUIRED >
LOCAL format CDATA 'no' >

LOCAL key

GLOBAL (#P

(—lal 2)

CDATA) >
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o] AL
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<?xml vergion="1,0" encoding="euc-kr" ?>
<'DOCTYPE XMDR SYSTEM "XMDR.dtd">
<XHMDR>
<SYNC_DATA>
<DB_INFO did="1">ProductControl</DB_INFO>
<TABLE_INFO tid="1">StockControl</TABLE INFO>
<DATA_INFO>
<MDRID>
<LOCAL type="varchar" length="15" null="no" key="yes" format="no">ProductCode</LOCAL>
<GLOBAL>MDRO101</GLOBAL>
</MDRID>
<MDRID>
<LOCAL type="varchar"” length="50" null="no" key="no" format="no">ProductName</LOCALL>
<GLOBAL>MDRO102</GLOBAL>
</HDRID>
<HMDRID>
<LOCAL type="datetime” length="0D" null="no" key="no" format="yyyy-mu-dd">ProductDate</LOCAL>
<GLOBAL>MDRO103</GLOBAL>
</NDRID>
<MDRID>
<LOCAL type="int" length="4" null="yes" key="no" format="no">Product3tate</LOCAL>
<GLOBAL>MDRO104</GLOBAL>
</MDRID>

</DATA INFO>
</SYNC_DATA>
<SYNC_DATA>
<DB_INFO did="2">ProductControl</DB_INFO>
<TABLE_INFO tid="2">WareControl</TABLE_INFO>
<DATA_INFO>
<MDRID>
<LOCAL type="varchar” length="15" null="no" key="yes" format="no">ProductCode</LOCAL>
<GLOBAL>MDR0O201</GLOBAL>
</MDRID>
<MDRID>
<LOCAL type="varchar” length="50" null="no" key="no" farmat="na">ProductNeme</LOCAL>
<GLOBAL>MDRO202</GLOBAL>
</MDRID>

</DATA_INFO>
</SYNC_DATAa>

</ XHDR>
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A& olo]dEE XMDRY AMHE vig o s wlolE g A9 s} 0] W2 goleE Adzz T3} A oHIE] E
& 5713 XMLE ®sstA e, ol dlole ¥4 oWl 718k XML Z7do] HE CLAUSE £4F ¥3aid,
Eo] wat g2/ P9 diojE W70 wE o|HEE XMDR#E] AM3& 53] Ad=e dojewe] MDRID 84
olf] 4la A, Ao TR £ vk F713 XMLE ot AAHE dolHE A2 It AA oWES F
#AY £4¢ DBINFO &4, TABLE_INFO 842 %3 s} 718 XML& 44| o|elE ZAe& CLAUSE 242 ¥ #3t
o, A9 2421 QUERY 849 oHEE HAxz IFste th (3¥ 8)2 HolE] WA me} HAIEE ofHlES] <3}

SQL 848 Ptk QUERY 24%E oWlEd] wet ¥ o 28] FA4HEE 713 XMLS vkl Zojth

Place A j L Place B

External Data Consistency Agent Communication Agent Security
Application Repository Manager Manager Manager Manager Manager
I etConnection() 1
| i
| DataMonitor() 1
Data
1 Modification 1
! getMonitor() !
1 I
I setXML() 1
¢ Global XML
1 1
1 checkAccess() 1
1 accessOK() 1
] !
<
] |
! < policyControl(} !
1 1
1 launchAgent() ]
I : Global XML loadLog() 1
: Server_Status
1 I
1 1
(32l 5) S718 diojHE o|F Hi3HUES
Place A l L Place B | l Place C I
Agent Log Consistence Communication Agent Security
Manager Manager Manager Manager Manager Manager
I launchAgent() g 1
T Global XML
1 : server_Status loadlogl) 1
1 isConsistence() 1
1 1
] inform State() I
! setXML{) 1
i T Global XML !
] 1
1 1
] i
1 checkAccess() 1
i accessOK() 1
] authenticate() |
1 acceptAccess() !
] . 1
policyControl{} .
I g 1
[ ] syncResults{) [ ]
) launchAgent() !
1 “Global XML toadLog() !
1 : Server_Status >

(38 6) Hlole 718 HAHUS
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Consistency Manager Agent Manager ...

External Data Monitoring SyncData Adaptor Agent Sync
Application Repository Agent Agent Agent Manager Agent
1 . i [
| getConnection()
1 DataMonitor() ]
Data l XMOR I
I Modification i
1 5 getMonitor() i
| query2xml() i
1 " Query setXML() 1
i ¢ Data : Global XML launchAgent( >
! Global XML
1 : Server_Status |
I ‘ loadLog() 1
I nterAgent 1
| xmi2query() " Global XML §
i setQuery() : Global XML : Server_Status ]
T Query
1 isConsistence() § : Data i
I isSync() i
I okSync() i
syncResults()
1
(38 7) 9 HRi2ES] 37|38 XML WE o34 E
[ — ——
<2xml version="1.0" encoding="euz-kr"?> !
<GLOBAL>
<DB_LIFO did="1">db_product</DB_1‘NFO> <2xml version="1.0" encoding="euc-kr"?>
<TABLE_INFO tid="1">tbl_stock</TABLE_INFO> <GLOBAL>
<QUERY event="I"> <DB_INFO did="1">db_product</DB_INFO> <2xml version="1.0" encoding="euc-kr"?>
<SQL> INSERT</SQL> | <TiBLE_INFO tid="1">thl_stock</TABLE_INFO> <GLOBAL>
<DATA> | ! <QUERY event="U"> <DB_INFO did="1">db_producc</DB_mF0>
<HDRO101>gy17h9nx502538£</ MDRO101> ! <5QL>UPDATE</ 5QL> <TABLE_INFO tid="1"»tbl_stack</TABLE_INFO>
<HDRO102>HONITOR (LCD-17") </ HDRO102> <CLAUSE> <QUERY event="D">
<HDRO103>2003-10-13</1DRO103> <YHERE>IDRO10L = 'gyl7h9nx502538£' </ VHERE> <SQL>DELETEC/SQL>
<IDRO104>1</HDRO104> | </CLAUSE> <CLAUSE>
<HDRO105>JT17STFT</HDRO10S> , <DATL> <PHERE>NDRO101 = 'gy17h9nx502538f' </ THERE>
<HDRO106>397500</ HDRO106> l <HDRO102>MCNITOR (LCD-17 inch)</HDRO1G2> </CLAUSE>
<IDRO107>455000</IDRO107> i <IDRO107>435000¢/ HDRO107> </QUERY>
<HEDR0108>51</HDRO10D8> 1 <IDRO108>S3</IDRO10B> </GLOBAL>
<HDRO109>03</EDRO109> <IDRO111>07</HDRO111>
<HDRO110>JOOYONTECH</IDRO110> l <NDRO112>price exchange</HDRO112>
<HDRO111>03</HDROTII> 1 </DATR>
<IDRO112></EDRO112> | </QUERT>
</DATA> ‘ </GLOBAL>
</QUERY> 1
</GLOBAL> I
— e ——— - - ——— e Lv
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