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Research of Heterogeneous Database Integration
Platform Based on Virtual View

LIU Wei, YANG Dan
(School of Software Engineering, Chongqing University, Chongqing 400044 , China)

Abstract: With the promotion of information development, enterprises have developed their own information management system based on
their requirements. In order to share data among the heterogeneous databases, gives a system architecture of heterogeneous database plat-
form based on virtual view. Each component is described in detail. The designs of mapping between data object model and XML is pre-
sented. The definition of virtual view and SQL. statement parsér are discussed mainly. The platform adopts the standard SQL as the query
language to reduce the usage difficulty. The cache mechanism based on XML improves the response efficiency, implements the optimiza-

tion of query.
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HWRE, BAEENTREREEIEEMEHREER,
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B B8 S Ik o B, %5008 3 Wic 28 B R SRR LT 3K
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AP AT LA 3k B A RIBEE R RS B R — 4~ 2 AR
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531 R4 R (Data Object Model) FI2TIHE D, LATESI &
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2.1 HEXRER
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X RAER

DatabaseData

ConfigData

SchemaData

TableData
[ PrimaryKey | I ForeignkeyData l

| ColumnData | [ ColumnData | [ - |

B2 HEsEHERY - ARIE

—™ DatabaseData Xf X F—MEE, ©6
&—> ConfigData X} R 1 — B H 1~ SchemaData %}
&, ConfigData LR EEMN EHXEKERF L, AR
B4R WA BEE URL.AF & . 55 Q1 etE,
XFRLEY) XML X4 DTD #5R40°F
<! ELEMENT config (database * ) >
<1 ELEMENT database (name, driver, url, user, pwd, createtime)
>
<! ELEMENT name ( # PCDATA)} >
<! ELEMENT driver ( # PCDATA) >
<! ELEMENT url ( # PCDATA) >
<! ELEMENT user ( # PCDATA) >
<! ELEMENT pwd ( 4 PCDATA) >
<! ELEMENT createtime ( # PCDATA) >

—~ SchemaData Xf R 40 & — 4 2 £ 1~ (Table-
Data) , 1 — 1> TableData X3 % £ & — 8% £ %] ( Column-
Data) PA X 88 (PrimaryKey) . #} 4 ( ForeignkeyData) %
AWAE R o DatabaseData 3§ B 49 XML 3489 DTD
RITF
<! ELEMENT database (schema * ) >
<! ATTLIST database name CDATA “”>
<! ELEMENT schema (table * , view* )>
<! ATTLIST schema id CDATA “”>
<! ELEMENT table (tablename, primarykey, foreignkey, column
+)>
<! ELEMENT view (tablename, primarykey, foreignkey, column
+)>
<! ELEMENT tablename ( # PCDATA) >
<! ELEMENT primarykey ( # PCDATA) >
<! ELEMENT foreignkey ( # PCDATA) >
<! ELEMENT column ( columnname, type, allownull, attribute,
defaultvalue) >
<} ELEMENT columnname ( # PCDATA) >
<! ELEMENT type ( # PCDATA) >
<! ELEMENT allownull ( # PCDATA) >
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<t ELEMENT attribute ( # PCDATA) >
<! ELEMENT defaultvalue ( # PCDATA) >
2.2 BIRIEERE

FAEEACER E X T # 0 DbAdapter. java, & f] ¥h #
R8s, — & public DatabaseData getDatabase-
Data ( ConfigData data), 5 — 1~ & public ResultData
query( SQLCommand sqlCmd) . Bl & 71 T ICEE AR
Bt B B4 X 42 DatabaseData, J& & ZU0HF SQL
AR LA R EE #E B 19 SQLCommand X R
IR 0] 45 SR 4E ResultData, 0SB EFE MR JDBC
A X AR, java. sql. DatabaseMetaData £ 24t T
IREREAE TR 0007 8%, BB AKSF. H—1
M ResultSetMetaData W 42 4t 7 F 3k 3K BLF i 4H 5=
BB B, X i OV AR B AH R A BR S 30 3L,
2.3 ERANRESEEHEFHR

BRI E AR R A RRE, £R%
ERAEX TIREHEFENRBARTN S . AEHHE
BRETE] 2 R A, — MR A = 73 : GAV(Global -
As— View) \LAV(Local — As — View) \GLAVP], jx =
MBI AEERST, AR BEHEES XML %
S EIE. ¥ TXCPER RS R % B R B
B EERATHAFEEXEMRER TR, 8 LT
B LU XML JE 77468, [l et 8 S0 7 33 by
ROBEE ST R BB VirwalViewData, H V8B 59 XML
DTD $#:240°F
<! ELEMENT root (virtualview * ) >
<! ATTLIST virtualview name CDATA “DefaultView” >
<! ELEMENT virtualview (table * ) >
<! ELEMENT table (tablename, dbname,schema) >
<! ELEMENT tablename ( # PCDATA) >
<! ELEMENT dbname ( # PCDATA) >
<1 ELEMENT schema ( # PCDATA) >

M EH # DTD A LUE H, B E R R R
2 PR A MRS R MR ARG, —1
R BEIAER T LR B 2 ANEEEEE, A
FREFBHEWAR K 8 BN BB E, AR EIEX N #
IR 2 RN S PR e, AT BB BN AT, B
PRERE—DRSL, BRI T RENERRE
IR R AE S,

25 W F H® (Dictionary. java) F & & LU
Hashtable B 1 3 #£ f# DatabaseData, VirtualViewData
SR, FRMEENE O, W TableData
lookup( String vvName, String table), 2% vvName &
EMRE R EF, table R EHLILE vwName FHIFE, X
AHEREDNEER ube REBHENEENZR
TableData.

2.4 HifgE

AL SR R BOT- & R R B, BRTE KO
P XML B EHE 4 F & 3R B XQuery 1 &
WIEE Y. XQuery £ - T2 # XML 9% 5.
fili F XQuery XF FLBR SQL AYF P73k 15, 38 hn 7 {3
MR, H i, A RECR AR HE SQLIEAEIRIE S .

AP&ERN, SEEE - ELME, RERA
SQL ). SQL #4787 i 1T SQL B4, 347 4
RENFEN, R EETHERER:

(1) 36 IF SQL IBE ERM.

(2) ¥ SQL & ¥ 5r R = # 4 : SELECT . LIST
(SELECT 1 FROM X [& #9 & 4] ), FROM_ LIST
(FROM #1 WHERE Z [A] 9 1% 4] ), WHERE_ LIST
(WHERE J5 E #154]) o

(3) f&tT FROM_ LIST #8473, 18 BlfF & 1 1 %o
RFEBHEETH BTSN RREEHEE. ANEE, Y
P 5% SQLParseException, N5 B ERBFA I, N
H B, SQLCommand X§ 52 3¢ B 08518 Bl A AT in R &
ZREM,NKEELRESMN TR—-AHEE, 2.0
H %, SQLCommand X %2 38 iy $ 4 1 BC 28 AT & . 4k
Z2T—%,

(4) f@¥7 SELECT- LIST # 4>, 18 B #5 Z 1 B9 BT
FilG. RELRHBIETF I, 35 FROM_LIST #
BT R ——X PR . MRFEIART FROM-
LIST ##){E e —3= , Mg i SQLParseException,

(5) &% WHERE_ LIST # 4. i % 8
AND B} OR ¥+ 43 B AHXT R B9 Sk 1. AR5 2 B 5B
FHOBIEXMEESEANREIZETGE. BIK
WA BR&G, AWZAGRET USRI FER
Wi, b T RGBE A IEE, PR AT BRI KA
SHEB TR,

(6) RIBU LBMIMER, §HER T EAN
SQLCommand Xf 2 fl— MR E MR EEERMHRY
SQLCondition Xt £ ,

T ELASCER[7) B E R 8 CAPS %04 & A 7]+,
KRB AL TE 5 7R, CAPS 3% B 464 LUF A4
x:

Head(CUSTOMERS) = {cid, cname, city, discnt!

Head(PRODUCTS) = { pid. pname, city, quantity, price}

Head! AGENTS! = {aid, aname, city, percent}

Head ] ORDERS! = {ordno, month, cd, aid, pid. qty, dollars}
i€ CUSTOMERS. PRODUCTS, AGENTS =4

FH A T MySQL &1, ORDERS % fii F SQL Server

2000 1, ERMECIRINT

<? xm} version=“1.0" encoding=“UTF-8"7 >
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<! DOCTYPE root SYSTEM “virtualview. did” >
< root>
< virtualview name = “caps” >

< table>
< tablename > customers< /tablename >
< dbname > caps_ mysql < /dbname >
< schema/>

< /table>

< table>
< tablename > products< /tablename >
< dbname > caps - mysql < /dbname >
<schema/>

< /table>

< table>
< tablename > agents< /tablename >

< dbname > caps_. mysql< /dbname >
< schema/>

< /table>

< table>
< tablename> orders< /tablename >

< dbname > caps.- sqlserver< /dbname >

< schema> dbo< /schema>

< /table>

< /virtualview >
< /root>

BEX4 48 4" caps” 9 BB AR B, 45 A B 075 H) select
c. cname, ordno, dollars from customers as ¢, orders as o
where c.cid = o. cid and 0. month = ‘jan’ and c. disent
<= 10, £ SQL Mgt a8t , B EFEHAIEMA,
PLR— AR 2 FEIARI R

F2 1) —: select customers. discnt, customers. cid,
customers. cname from customers where customers. discnt
<= 10;

FI 1M~ : select orders. month, orders. cid, orders.
dollars, orders. ordno from orders where orders. month =
‘jan’; .

FEIE LA customers. cid = orders. cido

TFAEMER R 85 51422 B SQLCommad
1 SQLCondition Xt £, ij # 32 dhi %5 1 & Fic 8% $A17 , 1B
EI45 R4 ResultData; FHEE ARG RE G H G I Re-
sultData Xf R HE R FZ M
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