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INTERNET

®

e JPublisher Java

« JDBC SQLJ
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1999.6.18

i
_@
o JDBC, SQLJ (JPublisher)
e C++ (ODD : Object Database Designer)
e C, OCI (OTT : Object Type Translator)
e Oracle Precompilers
e 0040 (Oracle Objects for OLE)
e SQL, PL/SQL
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i
P AP
o JDBC
- Java AP
- Java API
e SQLJ
- Java SQL
- SQLJ JDBC
- ANSI
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JDBC Driver

~APIs to access Database~
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1999.6.18

ORACLE

i

_@ JDBC Driver (1/3)

e JDBC-Thin Driver (Type 4)
- Java

- Net8 TCP/IP

Web Browser

i
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1999.6.18

ORACLE

JDBC Driver (2/3

INTERNET

o JDBC-OCI Driver (Type 2)
- Java

- Oracle OCI
Net8

Application Server

A
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i
o JDBC Driver (3/3)
o JDBC-KPRB Driver (Server-side JDBC Driver)
- Java VM SQL PL/SQL
- Client-side JDBC Driver
Oracle8i
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_@ JDBC Driver

Thin
Java Sockets

Client Application |

OClI QL & PL/SQL
OCI C Lib. g Engines

SQL*Net

Internal Lib.

Java Stored Procedure
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ORACLE

i

JDBC :
®

| JDBC Driver |

— |
|—>{ Statement |
o
| |
| |

| Close |

Pa—
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@ JDBC :
| DriverManager |
getConnection
" createStatement executeQuery
| Connection Statement ResultSet
prepareStatement I executeQuery
Y getxxx
| PreparedStatement Y
I etXXX
prepareCall Y Date, Time,
CallableStatement Java
getxxX
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i
_@ Oracle JDBC Driver m—
[ ]
_ JDK1.0.2,JDK1.1  JDBC1.22,JDBC2.0
e Oracle
_ : LOB REF
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SQLJ

~Embeded SQL~
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1999.6.18

ORACLE

i

_@ SQLJ : Java SQL

o SQLJ JDBC Java

3 SQL
o JDBC

SQLJ SQLJ Java Reaulgy
code Transl Compi i
| JL Class file
| Oracle8i
Oracle8i
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i
@ SQLJ:
e SQLJ
- Oracle, IBM, Tandem, Sybase, Javasoft, ...
e ANSI/ISO SQLJ
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JPublisher

~Utility to generate Java classes for handling objects~
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®

Object Type

Java Class

Jjava or .sql]
99/06/18

i
JPublisher  (1/2)
. Java
- Java
3

« JDBC Mapping
c Object JDBC (JDBC 2.0) Mapping : Default
« Oracle Mapping
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®

i
JPublisher (2/2) —
e Command Line Imput File
Java Class
c get<Attribute>( ), set<Attribute>()
- ‘-methods=true’
- REF
Class
- <Type Name>Ref.java
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JPublisher

ORACLE

INTERNET

99/06/18

SQL DDL

Object Types

Generated
Java Classes

Import .
< P Compiler
Java Program
Copyright O Oracle Corporation, 1999.
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Handling Objects

~Using generated classes~
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1999.6.18

i
- (customer_tab)
- (stock_tab)
- (purchase_tab)
Entity / Object
Customer ( )
Stock , ,
Purchase Order : ,
Line Item List v ( )
99/06/18 o e resemvaa “oracLe

Oracle8i Core Technology Seminar
Copyright O Oracle Corporation, 1999. All rights reserved. Page 21



8 .
i — line_item_t stock_info_t

address_t i | phone_list_t

- P lineitemno  : number stockno : number
syreet : varchar2 varray of varchar2 quantity - number cost - number
g:tayte : \cI:;Cr * discount Iiﬂi)ef tax_code  :number

: el i i i stockref s ref
zip - varchar2 line_item_list_t

table of line_item_t

customer_info_t

purchase_order_t

custono : number
custname  :varchar2
address : address_t
phone_list  : phone_list_t

street : varchar2
city : varchar2
state : char

zip : varchar2
phone_list_t

varray of varchar2

pono : number
orddate : date
shipdate : date street : varchar2
city : varchar2
custref state : char
shiptoaddr : address_t zip : varchar2
lineitemlist  : line_item_list_t
line_item_list_t
table of line_item_t
99/06/18
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1999.6.18

3
.
_@ . address t
address_t
street : varchar2
city : varchar2
state : char
zip : varchar2
CREATE TYPE address_t AS OBJECT (
street VARCHAR2( 200) , <- Attribute
city VARCHAR2( 200) ,
state CHAR( 2) ,
zip VARCHAR2( 20)
);
/
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ORACLE

i

: stock_info_t

®

stock_info_t

stockno : number
cost : number
tax_code : number

CREATE TYPE stock_info_t AS OBJECT (

st ockno NUMBER,
cost NUMBER,
t ax_code NUVBER
);
/
99/06/18 Copyright O Oracle Corporation, 1999.

All rights reserved.
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3
T : inrenet]
_® . line_item_t
line_item_t
lineitemno  : number
quantity : number
discount : number
stockref ref
CREATE TYPE line_itemt AS OBJECT (
i neitermo NUMBER,
st ockr ef REF stock _info_t,
quantity NUMBER,
di scount NUMBER
);
/
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®

3
phone_list_t
varray of varchar2
CREATE TYPE phone_list_t AS VARRAY(10) OF VARCHAR2(20);
/
line_item_list_t
table of line_item_t
CREATE TYPE line_itemlist_t AS TABLE OF line_itemt;
/
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ORACLE

i

. customer _info_t

®

customer_info_t

custono : number
custname  :varchar2
address : address_t

phone_list : phone_list_t

street : varchar2
city : varchar2
state : char

zip : varchar2
phone_list_t

varray of varchar2

99/06/18

CREATE TYPE custoner _info_t AS
OBJECT (

custno NUMBER,

cust namre VARCHAR2(200),
address address_t,
phone_list phone_list_t,

ORDER MEMBER FUNCTI ON
cust_order(x IN
custoner _info_t) RETURN
| NTEGER,

PRAGVA RESTRI CT_REFERENCES
(cust _order, WNDS, VWNPS, RNDS,
RNPS)

);

/
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1999.6.18

3
.
_@ . cust_order()
CREATE OR REPLACE TYPE BODY custnoer_info_t AS
ORDER MEMBER FUNCTI ON
cust _order(x IN custoner_info_t) RETURN | NTEGER | S
BEGA N
RETURN custno - X.custno,
END;
END;
/
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1999.6.18

3
.
_@ . purchase_order _t
purchase_order_t CREATE TYPE purchase_order _t
pono : number AS OBJECT (
orddate : date pono NUMBER,
shipdate : date street : varchar2 .
city - varchar2 custref REF custoner_info_t,
custref ref tat :ch
shiptoaddr : ;?Jdress_t ii;e :\(;a?(;harz orderdate DATE’
lineitemlist  : line_item_list_t shi pdat e DATE,
line_item_list_t . . .
line_itemlist
table of line_item_t i ne_i t em_| i st _t ,
shi pt oaddr address_t,
MEMBER FUNCTI ON t ot al val ue
RETURN NUMBER,
PRAGVA RESTRI CT_REFERENCES
(total _val ue, WNDS, VWPS)
)
/
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1999.6.18

8
_@ - total_value() ™=
CREATE OR REPLACE TYPE BODY purchase_order_t AS
MEMBER FUNCTI ON t ot al _val ue RETURN NUMBER | S
i | NTEGER,
st ock stock info t;
line_ itemline_itemt;
t ot al NUMBER : = O;
cost NUVBER;
BEG N
FOR i IN SELF.line_itemlist.COUNT LOOP
line_item:= SELF.line_itemlist(i);
SELECT DEREF(line_item stockref) INTO stock FROM DUAL;
total :=total + line_itemquantity * stock.cost;
END LQOOP;
RETURN t ot al ;
END;
END;
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®

3
CREATE TABLE custoner _tab OF custoner_t
( CONSTRAI NT pk_custoner _tab PRI MARY KEY(custno));
CREATE TABLE stock tab OF stock info t
( CONSTRAI NT pk_stock_tab PRI MARY KEY(stockno));
CREATE TABLE purchase_tab OF purchase_order _t
( CONSTRAI NT pk_purchase_tab PRI MARY KEY( pono)
, CONSTRAI NT fk_custref FOREIGN KEY(custref)
REFERENCES cust oner _tab ON DELETE SET NULL)
NESTED TABLE line_itemlist STORE AS po_line_tab;
C ight O Oracle C ion, 1999.
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®

3

ALTER TABLE po_line_tab ADD (

SCOPE FOR (stockref) 1S stock_tab);
ALTER TABLE po_l|ine_tab STORAGE (NEXT 10K PCTI NCREASE 0

M NEXTENTS 1 MAXEXTENTS 121);
CREATE | NDEX po_nested_in ON po_line_tab(NESTED TABLE |D);
CREATE UNI QUE | NDEX po_nested ON

po_l i ne_tab(NESTED TABLE ID, |ineitemmo);

1 Copyright O Oracle C tion, 1999. 2
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1999.6.18

ORACLE

_@ JPublisher

#j pub -user=scott/tiger -mapping=jdbc -sql =purchase_order _t
: PurchaseOrder T - et hods=true

. ‘purchase_order _t’ Java
Class

- PurchaseOrderT.sqglj, PurchaseOrderTRef.java
o ‘-mapping={jdbc | objectjdbc | oracle}’

- jdbc & objectjdbc:
JDBC

- oracle: oracle.sqgl.*

99/06/18 Copyright O Oracle Corporation, 1999. 33 .
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ORACLE

i

INTERNET

_@ Sample : PurchaseOrderT.sqlj

i mport java.sql.SQLExcepti on;

public class PurchaseOrderT inplements CustonDatum
Cust onDat unfactory {

/* accessor nethods */

{ return (java.nmath.Bi gDecinmal) _struct.getAttribute(0);

public java. math. Bi gDeci mal total Val ue ()
throws SQ.Exception
{ ...
#sql [_ctx] { ... };
return _ jPt_result;
}

}

public java. math. Bi gDeci mal get Pono() throws SQ.Exception

}

99/06/18 Copyright O Oracle Corporation, 1999.
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1999.6.18

Sample : 8’
;
_@ Sample3.java
pstnt = conn. prepar eSt at enent (
"SELECT VALUE(p) FROM purchase_tab p WHERE p. pono = ?"
);
pstnt.setlnt(1,1001);
Oracl eResul t Set rset = (Oracl eResul t Set)
pst n . execut eQuery();
Pur chaseOrder T purchase = new PurchaseOrderT();
if (rset.next()) {
purchase = (PurchaseOrderT) rset.getCustonDat un
1, PurchaseOrder T. get Fact ory()
);
}
99/06/18 o s reserved. ¥ orACLE
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1999.6.18

3
.
_@ Sample : Sample3
> sqglj AddressT.sqlj
> javac Sanpl e3.java
> java Sanpl e3
connect ed.
[ Narme]: Jean Nance [Order No]: 1001 [Total]: 26808
di sconnect ed.
>
C ight O Oracle C ion, 1999.
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1999.6.18

Sample :

ORACLE

i

INTERNET

_@ Sample4.sqlj

int i Pono = 1001;
Pur chaseOrder T purchase = nul | ;

VWHERE p. pono=:i Pono};

#sql {SELECT VALUE(p) I NTO : purchase FROM purchase_tab p

i f(purchase !'= null) {

Cust oner I nf oT cust = (CustonerlnfoT)
pur chase. get Custref (). get Val ue();

String custName = cust.get Cust nane();
i nt purchaseNo = purchase. get Pono().i ntVal ue();
Bi gDeci mal total Val ue = purchase. total Val ue();

99/06/18 Copyright O Oracle Corporation, 1999.
All rights reserved.
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3
. ;
_@ Sample : Sample4.sqlj
> sqglj AddressT.sqlj
> L.
> sqglj Sanple4.sqlj
> java Sanpl e4
connect ed.
[ Narme]: Jean Nance [Order No]: 1001 [Total]: 26808
di sconnect ed.
>
99/06/18 e compergon 1999 *®orACLE
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3
[ J
- Application : Java
- Database : ORDBMS (Oracle Objects)
[ J
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