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Many XML capabilities were introduced in IBM® DB2® 9 and 9.5 through the
pureXML™ feature. In this article, see how you can exercise administrative functions,
such as XML metadata management, and application development functions, such
as XML manipulation and storage, through JDBC.

Introduction

Java™ technology and JDBC are popular technologies for accessing and
manipulating stored data. With the introduction of the XML data type in DB2 9, new
Java programming techniques are needed. The latest JDBC driver, JDBC 4.0,
supports the XML data type. This article provides examples of registering XML
schema as well as storing, retrieving, querying, transforming, and removing XML
data from DB2 using the JDBC 4.0 driver.

This article explains how to work with XML data in DB2 9.5 using JDBC. Learn how
to perform both administrative tasks and application development tasks.
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The XML notation used in the article is called GPX (GPS Exchange Format). It is
used for representing GPS (Global Positioning Systems) data.

Administrative tasks overview

In this article, you will create the artifacts needed to store and manipulate XML data.
Furthermore, you will also populate a table with XML data through DB2 supplied
utilities. The tasks described include:

* From a script:

+ Create a table 'GPX' that has both relational columns as well as an
XML column

» Create a stored procedure from the DB2 command prompt that
queries the table 'GPX' and is later called from a Java program

* From a Java program:
e Create XML indexes on an XML column in the 'GPX' table

» Drop the previously CLP-registered XML schema, then register the
GPX XML schema in the XML Schema Repository again to enable
import of XML instances with validation in a later step

* Import XML data from a file into the 'GPX' table using a DB2 supplied
stored procedure and the DB2 | MPORT utility

» Export data (both XML and relational) from 'GPX' table to external
files using a DB2-supplied stored procedure and the DB2 EXPORT
utility

Application development tasks overview

In this article, you will also insert, retrieve, modify, and transform XML from a Java
program using JDBC APIs. In particular, you will:

* |nsert data into both relational and XML columns into the 'GPX' table
using an i nsert statement and an external XML file

* Insert XML data with validation against the registered GPX XML schema
into the 'GPX' table using an XML data string

» Retrieve data from both relational and XML columns from the 'GPX' table
(this article provides examples of SQL statements and XQuery
statements being executed)
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» Call and execute a stored procedure that is already registered in DB2
* Insert XML data with validation against a given XML schema

» Retrieve and transform GPX data using XQuery by inserting an element
into an XML document, modifying the value of an existing XML element in
an XML document, and deleting an XML element

» Retrieve and transform stored GPX data through XSLT to produce HTML

Prerequisites

You need to have the following software installed on your Windows system:

 DB2 Express-C or DB2 9.5 LUW
* JDK 1.6 or later

Before running any of the supplied JDBC samples (see Download), you need to
establish a connection to the data source, as described in the following section. The
scripts and article assume that all the work is being done directly on the C: drive.

Establish a connection to a data source using the JDBC DriverManager

A JDBC application can establish a connection to a data source using the JDBC
DriverManager interface, which is part of the java.sqgl package.

The Java application first loads the JDBC driver by invoking the C ass. f or Nane
method. After the application loads the driver, it connects to a database server by
invoking the Dr i ver Manager . get Connect i on method.

For the IBM DB2 Driver for JDBC and SQLJ, load the driver by invoking the
Cl ass. f or Nanme method with the following argument:
comibm db2.jcc. DB2Dri ver

Load the IBM DB2 Driver for JDBC and SQLJ

To create a connection to a database using the IBM DB2 Driver for JDBC, you must
provide three parameters:

e AuserliID
* The related user password
+ A URL that defines the location of the database

The URL consists of four parts with the following meanings:
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* jdbc:db2: Indicates that the connection is to a DB2 for z/OS or DB2 for
Linux, UNIX, and Windows server

+ server: The host name or IP address of the database server

e port: The TCP/IP server port number that is assigned to the database
server (this is an integer between 0 and 65535; the default is 50000)

» database name: The name that was defined during creation of the
database (in the article example, it is "gpx")

Listing 1 demonstrates loading the IBM DB2 Driver for JDBC and SQLJ:

Listing 1. Loading the IBM DB2 Driver for JDBC and SQLJ

try {
/1 Load the DB2 JDBC Type 4 Driver with DriverManager
Cl ass. forName ("comibm db2.jcc. DB2Driver");

} catch (C assNot FoundException e) {
e.printStackTrace ();

checkFor ConmmandLi neArgs (s);

try {
Connection con = null;
String url = "jdbc:db2://" + server + ":" + portNo + "/" + dbNane;

con = Driver Manager. get Connection (url, userNane, password);

The cat ch block is used to print an error if the driver is not found.

Administrative tasks
Configure environment

In this section, you will set up an environment that is required by the Java programs
used in this article. Execute the script GPX_configure_environment.db2 (see
Download) from the DB2 command prompt before trying to execute any of the
sample programs provided with this article (see Download):

C.\ >db2cnd

C\>db2 —td@-vf GPX_configure_environnent. db2

The GPX_configure_environment.db2 script file includes the following statements,
shown in Listing 2:

Listing 2. Configure environment

-- Create a database in UTF-8 codeset and territory US.
CREATE DATABASE GPX USI NG CODESET UTF-8 TERRI TORY US
-- Connect to the GPX dat abase.
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CONNECT TO GPX
-- Create schema GPXADM N.
-- Create tabl e GPXADM N. GPX
create table GPXADM N. GPX(ID int not null prinmary key,
COWMENT var char (1000) not null, DOCUMENT xm )
-- Register the XML Schema GPX. xsd in DB2's XSR as GPXADM N. GPX
-- Conplete the regi stered XM. Schema.
-- lnmport data into the GPX table using the | MPORT utility.
| MPORT FROM ./ GPX BaseSanpl edata.del OF DEL XML FROM ./sanpl edat a
XMLVALI DATE USI NG XDS | NSERT | NTO GPXADM N. GPX
-- Set the current schenma as GPXADM N.
-- Create procedure GPXADM N. QUERY1 with this definition,

CREATE PROCEDURE GPXADM N. QUERY1(| N sym par am VARCHAR( 10))
SPEC! FI C QUERY1

DYNAM C RESULT SETS 1

LANGUAGE SQL

BEG N

DECLARE SQ.CODE | NTEGER;

DECLARE stnt _text VARCHAR (4096);

DECLARE stnt STATEMENT,;

DECLARE curl CURSOR W TH RETURN FOR stnt;

SET stnt_text="XQuery declare default el enent nanespace
"http://ww.topografix.com GPX/1/1" ; for $y in

db2-f n: xm col um( " GPXADM N. GPX. DOCUMENT" ) / gpx/ wpt [ sym="" | | sym parani | ' "]
return <type>{$y}</type>";

PREPARE stnt FROM stnt text;
OPEN cur 1;

END@
Create database objects (table, XML index)

In this section, you will create a table that has both a relational column and an XML
column, which is required by the Java programs used in this article.

Use the following file from the included download: CreateDBObjects.java.

To execute this Java file, execute the following two commands:
C.\>j avac CreateDBhjects.java
C.\>j ava CreateDBbj ects

Listing 3 shows what is done in the above Java program:

Listing 3. Create database objects (table, XML index)

/1 1. Load the DB2 JDBC Type 4 Driver w th DriverManager.
Cl ass. forNane("com i bm db2.jcc. DB2Driver");

2. Create a Connection object to establish a connection to DB2
usi ng t he get Connecti on net hod.

~
~—

static String server="|ocal host";
static int portNo=50000;

static String dbName="gpx";

static String userNane="db2adm n";
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static String password="db2adm n";

Connection con = null;
String url = "jdbc:db2://" + server + ":" + portNo + "/" + dbNane;

con = DriverManager. get Connection (url, userNanme, password);
/1 3. Prepare a set schemm statenent.

String setSchema = "SET CURRENT SCHEMA GPXADM N';
Pr eparedSt at enent set SchStnt = con. pr epar eSt at enent (set Schens) ;

/1 4. Execute the prepared statenent.
set SchSt nt . execute();
/1 5. Prepare and execute create index statenents.

String crt XM.i dx01 = "create i ndex GPXADM N. xm | ndex1 on GPXADM N. GPX( DOCUMENT)
GENERATE KEYS USI NG XMLPATTERN \' decl are default el enent nanespace
\"http://ww.topografix.com GPX/ 1/1\" ; /[gpx/wpt/sym' as sql varchar(40)";

PreparedSt at enent crtldxstnm 01l = con. prepareSt at enent (crt XM.i dx01) ;
crtldxstm 01. execute();

String crt XM.i dx02 = "create i ndex GPXADM N. xm | ndex2 on GPXADM N. GPX( DOCUMENT)
GENERATE KEYS USI NG XMLPATTERN \' decl are default el enent nanespace
\"http://ww. topografix.com GPX/ 1/1\" ; /[gpx/wpt/type\' as sql varchar(40)";

Pr eparedSt at enent crtldxstnmt 02 = con. prepareSt at enent (crt XM.i dx02) ;
crtldxstm 02. execute();

String crt XM.i dx03 = "create i ndex GPXADM N. xm | ndex3 on GPXADM N. GPX( DOCUMENT)
generate key using xm pattern \'declare default el ement nanespace
\"http://ww.topografix.coml GPX/ 1/1\" ; /[gpx/wpt/@on\' as sql DOUBLE";

PreparedSt at enent crtldxstnmt 03 = con. prepareSt at enent (crt XM.i dx03) ;
crtldxstnt 03. execute();

String crt XM.i dx04 = "create i ndex GPXADM N. xml | ndex4 on GPXADM N. GPX( DOCUMENT)
generate key using xm pattern \'declare default el ement nanespace
\"http://ww.topografix.coml GPX/ 1/ 1\" ; /gpx/wpt/@at\' as sql DOUBLE";

Pr epar edSt at enent crtldxstnt 04 = con. prepareSt at enent (crt XM.i dx04) ;
crtldxstmt 04. execute();

Register XML schema and import data

In this section, you will drop a previously registered XML schema and register an
XML schema document in DB2's XSR (XML Schema repository) from a Java
program. You will complete the XML schema registration process. Please note that
the dr op command is executed at the beginning of the RegisterXMLSchema.java
program to remove the previously registered schema using CLP. See how to import
data into a table using DB2's i npor t utility that is executed from the ADMIN_CMD
stored procedure; this step is optional, as the required data is already imported into
the table using the GPX_configure_environment.db2 script.

Use the following file from the included download: RegisterXMLSchema.java.

To execute this Java file, execute the following two commands:
C.\ >j avac Regi ster XM_.Schema. j ava
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C.\ >j ava Regi st er XM_LSchenma

Listing 4. Registration of an XML schema, import using ADMIN_CMD stored
procedure

/1 1. Load the DB2 JDBC Type 4 Driver with DriverManager.
Cl ass. forNane("com i bm db2. jcc. DB2Dri ver");

2. Create a Connection object to establish a connection to DB2
usi ng t he get Connecti on net hod.

~
~—~—

¢ String server="|ocal host";
c int portNo=50000;
static String dbName="gpx";
ic String userName="db2adm n";
c String password="db2adm n";

Connection con = null;
String url = "jdbc:db2://" + server + ":" + portNo + "/" + dbNane;

con = DriverManager. get Connection (url, userName, password);
/1 3. Set the current schema to GPXADM N usi ng t he prepareStatenment nethod.

String set Schema = "SET CURRENT SCHEMA GPXADM N';
Pr epar edSt at enent set SchStnt = con. pr epar eSt at ement ( set Schems) ;
set SchSt nt . execut e();

/1 4. REG STER XML Schema in the XML Schema repository,
/1 using the SYSPROC. XSR_REG STER st ored procedure.

Cal | abl eSt at enent cstnt = con. prepareCal | (
"CALL SYSPRCC. XSR_REG STER (?, ?, ?, ?, ?2)");

String xsr(Qbject Nane = "gpx";
String xm SchemalLocation = "gpx. xsd";

File schemabDoc = new Fil e("./schemas/ gpx. xsd");
| nput Stream i nput Strm = new Fi |l el nput St r ean( schenmaDoc) ;

I ong I ength = schemaDoc. | engt h();
cstnt.setString(l,"GPXADM N');

cstnt.setString(2, xsrQCbjectNane);

cstnt.setString(3, xm SchemalLocation);
cstnt.setBinaryStreanm(4, inputStrm (int)length);
cstnt.setNull (5, java.sql.Types. BLOB);

cstnt.regi sterQutParameter (1, java.sql.Types. VARCHAR);
cstnt.regi sterQutParameter(2, java.sql.Types. VARCHAR);
cstnt. execute();

/1 5. Conplete the XM. Schema using the SYSPROC. XSR_COWPLETE st ored procedure.

Cal | abl eSt at enent conpl et eXSRstnt =
con. prepareCal | ("CALL SYSPROC. XSR_COWPLETE (?, 2, 2?2, ?2)");
conpl et eXSRst nt . set String(1," GPXADM N') ;
conpl et eXSRst nt . set String(2,"GPX");
conpl et eXSRstnt . set Nul | (3, ava. sql . Types. VARCHAR) ;
conpl et eXSRst nt . setInt (4, 0);

conpl et eXSRst nt . execut e() ;
conpl et eXSRst nt . cl ose() ;

/1 6. Verify that the XML Schema is regi stered and conpl eted successfully in the XSR
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String sel FronXSR = "sel ect * from sysi bm sysxsrobj ects where XSROBJECTNAME=' GPX' ";

Pr eparedSt at enent pstnt = con. prepar eSt at enent (sel Fr onXSR) ;
pstnt. execute();

Resul t Set res = pstnt.executeQery();

while (res.next())
String data = res.get String(" XSROBJECTNAME") ;
System out . println(data);

7. This denonstrates how to inport data into a table froma java program using the
SYSPROC. ADM N_CMD stored procedure which in turn uses the DB2 inport utility.

~
—~—

This is optional; follow ng |lines of code are conmented in Regi ster XM_Schens. j ava,
as the inport command is executed from GPX_configure_environment. db2.

~—
—~—

String inmportStm = "1 MPORT FROM \"C: /sanpl edat a/ GPX_BaseSanpl edat a. del \ "
OF DEL XM. FROM \ " C: / sanpl edat a\" XM_VALI DATE USI NG XDS | NSERT | NTO GPXADM N. GPX" ;

Cal | abl eSt atenent i mpStnt = con. prepareCal | (
"call SYSPROC. ADM N CMX ?)");
i mpStnt.setString(l,inportStnt);
i mpSt nt . execut e();

8. To drop an xsrobject fromthe XSR this will drop GPXADM N. GPX fromthe XSR
you will have to register the XM. Schema again if required.

—~—
—~—

String dropXSR = "DROP XSROBJECT GPXADM N. GPX";
Pr eparedSt at enent dropStnt = con. prepareSt at enent (dr opXSR) ;
dropStnt . execut e();

Export data to an external file using EXPORT command

In this section, you will export data from a table to external files. Note that the output
from the export is not well-formed XML, as there is no root element and there are
interspersed XML processing instructions. The data will be exported into two files:
C:\data (without file extension), which is a delimited ASCII file containing references
and offsets to access the full set of XML data stored in C:\data.001.xml, the second
file.

Use the following file from the included download: ExportXMLData.java.

To execute this Java file, execute the following two commands:
C.\>j avac Export XM.Dat a. j ava
C.\ >j ava Export XM.Dat a

Listing 5. Export data to an external file using EXPORT command

/1 1. Follow the steps mentioned in any of the previous steps to | oad DB2
/1 JDBC Type 4 Driver and establish a connection to DB2.

/1l 2. Create a statenment object using the connection object.
Statenent stnt = con.createStatenment();

/1 3. Exports data from a database to one of several external file formats.
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/1l The user specifies the data to be exported by supplying an SQL SELECT
/1 statenment, or by providing hierarchical information for typed tables.
/1l The data is exported to the server only.
Cal | abl eSt at enent cstnt = con. prepareCal | ("CALL SYSPROC. ADM N CVD (?)");
String exportCVMD = "export to c:\\data of DEL select * from GPXADM N. GPX";

cstnt.setString(l, exportCVD);
cstnt. execute();

Application development tasks
Insert XML data into table

In this section, you will insert XML data into an XML column in a table. See how to
retrieve the inserted XML data using the method get SQLXM_() from object of type
SQLXML. Please note that you need JDK 1.6 or later and JDBC 4.0 or later in order
to use the SQLXML data type.

If you get an unresolved class SQLXML error, then please ensure you have the Java
1.6 compiler installed. Type javac -version to check the version.

Use the following file from the included download: InsertXML.java.

To execute this Java file, execute the following two commands:
C.\>javac Insert XM. | ava
C. \>java I nsert XM

Listing 6. Insert XML data into table

1. inport java.sql.SQXM;

/1 2. Load the DB2 JDBC Type 4 Driver with DriverManager.
Cl ass. forName("com i bm db2. jcc. DB2Dri ver");

/*
3. Create a Connection object to establish a connection to DB2
usi ng t he get Connecti on net hod.

*/
static String server="local host";
static int portNo=50000;
static String dbName="gpx";
static String user Nanme="db2adm n";
static String password="db2adm n";

Connection con = null;
String url = "jdbc:db2://" + server + ":" + portNo + "/" + dbNane;

con = DriverManager. get Connection (url, userNanme, password);

/1l 4. Create a statenent object.
Statenent stnt = con.createStatenment();
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/*
5. Prepare and execute an insert statenent.

Insert XM. data froma file input as binary data
*/

String insrtStnt = "insert into GPXADM N. GPX val ues(?,?,?)"

PreparedSt at enent pstnt = con. prepareStatenent (insrtStnt);
pstnt.setlnt(1, 5000);

pstnt.setString(2,"Bangal ore");
File binFile = new Fil e("Bangal ore. xm ");
I nput Stream i nBin = new Fi | el nput Strean(bi nFile);
pstnt.setBinaryStrean(3,inBin,(int)binFile.length());
pstnt. execute();
/1l 6. Retrieve data (XM. and Rel ational) using resultset.get XXX net hods.

String sgl2 = "select * from GPXADM N. GPX where id = ?";
PreparedSt at enent pstnt2 = con. prepareSt at enent (sql 2);

pstnt 2. setlnt (1, 5000);
Resul t Set rs2 = pstnt2. executeQuery();

while (rs2.next ())

{
SQLXML xm data = rs2. get SQLXML( " DOCUVENT") ;
" 4

Systemout.println (rs2.getString ("id + xm data.getString());

Insert XML data with validation against a given XML Schema

Here, you will insert XML data with validation against a given XML schema that is
already registered in DB2's XSR.

Use the following file from the included download: InsertXMLWithValidation.java.

To execute this Java file, execute the following two commands:
C.\>javac Insert XM_\WthValidation.java
C. \>java Insert XM.\Wt hVal i dati on

Listing 7. Insert XML data with validation against a given XML schema

/*

1. Follow the steps nmentioned in any of the previous steps to | oad
DB2 JDBC Type 4 Driver and establish a connection to DB2.

*/

/1l 2. Create a statenent object using the connection object.
Statenent stnt = con.createStatenent();

/1 3. Prepare an insert statenent with validation and execute it.
//To insert XM. Docunment into XM. columm with validation against a given XM. Schena.
String insrtStnmt = "insert into GPXADM N. GPX val ues(?, ?, XM_LVALI DATE(
XM_LPARSE( DOCUMENT( CAST(? as VARCHAR(10000))) strip whitespace)
according to xm schema id gpxadm n.gpx))";

Pr eparedSt at enent pstnt = con. prepareStatenent (i nsrtStnt);
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/*
Pl ease nake sure that the val ue passed to paraneter one is different each tine
you execute this program as there is a primary key defined on the I D col um.
*/

pstnt.setlnt(1, 12345);
pstnt.setString(2,"Germany");

/1 XM. data is assigned to string variable insrtstr.

String insrtStr =
<?xm version=\"1.0\" encodi ng=\"UTF-8\"?>
<gpx xm ns=\"http://ww.topografix.com GPX/1/1\" creator=\"byHand\" version=\"1.1\"
xm ns: xsi=\"http://ww. w3. org/ 2001/ XM_Schena- i nst ance\ "
xsi : schemaLocat i on=\"http://ww. t opografi x. coml GPX/ 1/1 ..\\schemas\\ gpx. xsd\\\">
<wpt |at=\"32.921055008\" |on=\"3.014223107\">
<el e>11. 862281</ el e>
<ti me>2006- 05- 16T11: 49: 06Z</ti ne>
<name>XYZ Locat i on</ name>
<sympCi ty</synp
</ wpt >
</ gpx> ";

pstnt.setString(3,insrtStr);
pstnt. execute();

Retrieve XML data from XML column
Now, you will retrieve XML data from a table using different APIs.
Use the following file from the included download: RetrieveXML.java.

To execute this Java file, execute the following two commands:
C.\>javac RetrieveXM.java
C.\>java RetrieveXM

Listing 8. Retrieve XML data from XML column
1. inport java.sqgl.SQLXM;

/1 2. Load the DB2 JDBC Type 4 Driver with DriverManager.
Cl ass. forNane("com i bm db2. jcc. DB2Dri ver");

3. Create a Connection object to establish a connection to DB2
usi ng t he get Connecti on net hod.

3
static String server="I|ocal host";
static int portNo=50000;
static String dbName="gpx";
static String userName="db2adm n";
static String password="db2adm n";

Connection con = null;
String url = "jdbc:db2://" + server + ":" + portNo + "/" + dbNane;

con = DriverManager. get Connection (url, userNanme, password);

Work with GPX XML in DB2 9.5 using JDBC
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/1l 4. Prepare and execute a sel ect statenent.
String sel Stnmt = "SELECT | D, DOCUMENT from GPXADM N. GPX where ID = ?";

Pr epar edSt at enent pstnt = con. prepareStat enent (sel Stnt);
pstnt.setlnt(1,4);

5. One way to retrieve data is, to execute the above prepared statenment using the
execut eQuery nethod, and then use the resultSet.getString(colum-name) nethod.
*/

Resul t Set resultSet = pstnt.executeQuery();
whi |l e(resul t Set. next())
Systemout. println(resultSet.getString("DOCUVENT"));

6. Anot her way woul d be to stream an XM val ue and use the
get Bi nrarySt eam(String col umNane) nethod, is |like this.
*/
resul t Set. next ();
| nput St ream i nput Stream = resul t Set. get Bi nar ySt r ean( " DOCUVENT") ;
int c;
Systemout.println(" The following data is retrieved using
resul t Set . get Bi nar ySt r ean{ DOCUMVENT) ") ;
while((c=inputStreamread())!= -1)

System out . print((char)c);

/1 7. Another way to retrieve data is to use an object of type SQ.XM.
Resul t Set res = pstnt.executeQery();
res. next();
SQLXML xml data = res. get SQLXM_( " DOCUMENT") ;
Systemout. println(xm data.getString());
/1 8. You can al so use a Reader object to retrieve data.
Resul t Set resultSet = pstnt.executeQuery();
Reader reader = result Set.get Character Strean("DOCUMENT") ;
do{
Systemout . print((char)reader.read());

\}Nhi | e(reader.read()!=-1);

Execute XQuery statement

In this section, you will execute an XQuery from a Java program. The query returns
waypoints from GPX documents, which contain "Dam" in the element "gpx/wpt/sym".

Use the following file from the included download: ExecXQuery.java.

To execute this Java file, execute the following two commands:
C.\ >j avac ExecXQuery.java
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C.\ >j ava ExecXQuery

Listing 9. Execute XQuery statement

Il

*/

11

1. Load the DB2 JDBC Type 4 Driver with DriverManager.
Cl ass. forNane("com i bm db2. jcc. DB2Dri ver");

Create a Connection object to establish a connection to DB2
usi ng t he get Connecti on net hod.

static String server="|ocal host";
static int portNo=50000;

static String dbName="gpx";

static String userName="db2adm n";
static String password="db2adm n";

Connection con = nul | ;
String url = "jdbc:db2://" + server + ":" + portNo + "/" + dbNane;

con = DriverManager. get Connection (url, userName, password);
3. Prepare and execute an XQuery statenent.

String xQuery = "xquery declare default el ement nanespace

\"http://ww.topografix.coml GPX/1/1\" ; for $y in db2-fn:xm col um"

" (' GPXADM N. GPX. DOCUMVENT' ) / gpx/ wpt [ syme\ "Dam "] " +
"return <type> { $y } </type>";

Pr epar edSt at enent sel ect Stnt = con. pr epar eSt at enent ( xQuery);
Resul tSet rs = selectStnt.executeQuery();

/1l Print the results of the XQuery using the result set object.
whil e(rs.next() )

Systemout.println(rs.getString(1));

Call stored procedure from Java program

developerWorks®

+

Let's now call a stored procedure from a Java program. The stored procedure was
installed in the "Configure environment" section and executes a query similar to the
one in the previous section.

Use the following file from the included download: StoredProcedureCall.java.

To execute this Java file, execute the following two commands:
C.\>javac StoredProcedureCall.java
C.\>j ava StoredProcedurecCall

Listing 10. Call stored procedure from Java program

Il

1. Load the DB2 JDBC Type 4 Driver with DriverManager.
Cl ass. forName("com i bm db2. j cc. DB2Dri ver");

Work with GPX XML in DB2 9.5 using JDBC
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*/

*/

I

Create a Connection object to establish a connection to DB2
usi ng the get Connection() nethod.

static String server="local host";
static int portNo=50000;

static String dbNanme="gpx";

static String userNane="db2adm n";
static String password="db2adm n";

Connection con = null;
String url = "jdbc:db2://" + server + ":" + portNo + "/" + dbNane;

con = DriverManager. get Connection (url, userNanme, password);
This is to denonstrate how to call a stored procedure.

Stored procedure GPXADM N. QUERY1 is registered in DB2 fromthe CLP using a
script file GPX_configure_environnent. db2.

Cal | abl eSt at enent cl stmt = con. prepareCal | ("call GPXADM N. QUERY1(?)");
clstm.setString(1l, "Danl);

cl stmt.execute();

4. To retrieve results returned by the procedure GPXADM N. QUERY1
ResultSet rs = clstnt.getResultSet();

/1l Print the results of the XQuery using the result set object.
whil e(rs. next())
{

Systemout.println(rs.getString(1));

Insert, update, and delete XML element from XML document.

In this section, you will insert, update, and delete XML elements from an XML
document stored in the XML column in a table. The GPX data of CalaSantVicenc will
be inserted a second time under ID 21 so you can compare the changes with the
original data stored under ID 6.

Use the following file from the included download: InsUpdDelXMLElement.java.

To execute this Java file, execute the following two commands:
C.\ >j avac | nsUpdDel XMLEl enent . j ava
C.\>java | nsUpdDel XM_EI enment

Listing 11. Insert, update, and delete XML element

/1 1. Follow the steps mentioned in any of the previous steps to | oad DB2
JDBC Type 4 Driver and establish a connection to DB2.

// 2. Set the current schema to GPXADM N.

/*
3. Insert an XM. Docunent into an XM. colum from an external file.
*/

Work with GPX XML in DB2 9.5 using JDBC
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String insrtStnt = "insert into GPXADM N. GPX val ues(?,?,?)";
Prepar edSt at ement pstnt2 = con. prepareStatenent (insrtStnt);
pstnt2.setlnt(1,21);

pstnt2.setString(2,"Cal aSant Vi cenc_i nsupddel ") ;

File binFile = new Fil e("./sanpl edat a/ Cal aSant Vi cenc. xm ") ;
I nput Stream i nBin = new Fil el nput Stream(bi nFil e);
pstnt2.setBinaryStrean(3,inBin,(int)binFile.length());
pstnt 2. execute();

I nBi n. cl ose();

/*
6. INSERT an el enent in an XM. docunent using the transform expression

in an XQuery statenent.
*/

String insEl eStnt = "update GPXADM N. GPX
SET DOCUMENT = XMLQUERY('transform copy $i := $DOCUMENT nodify ( do insert
<climate> Hot </climate> after $i/*:gpx/*:wpt/*:ele) return $i') where id=21";
Systemout.println("\nXQuery to |INSERT an el enent into a XM. docunment :\n");
Systemout. println(insEl eStnt);
st nt . execut eUpdat e(i nsEl eStnt) ;
Systemout. println("\n<climate> el enent inserted successfully\n");
Resul t Set rslnsEl e = stnt.executeQery
(" SELECT DOCUMENT FROM GPXADM N. GPX where | D=21");
while (rslinsEl e.next()) {
SQLXML xm data = rslnsEl e. get SQLXM. (1);
Systemout.println (xm data.getString ());

/*
7. UPDATE the value of an existing elenent in an XM. docunment using the
transform expression in an XQuery statenent.
*/

String replaceStnt = "UPDATE GPXADM N. GPX SET DOCUMENT =
XMLQUERY(' transform copy $j := $DOCUMENT nodify (
do replace value of $j/*:gpx/*:wpt/*:symtext() with \"Town\")
return $j') where id = 21";
Systemout. println("\nXQuery to UPDATE an el enent's val ue from XM. docunent :\n");
Systemout. println(replaceStnt);
st nt . execut eUpdat e(repl aceStnt) ;
Systemout. println("\nVal ue of <sym> el enent repl aced successfully\n");
Resul t Set rsRplc = stnt.executeQuery
(" SELECT DOCUMENT FROM GPXADM N. GPX where | D=21");
while (rsRplc.next()) {
SQLXM. xm data = rsRplc. get SQLXM. (1);
Systemout.println (xm data.getString ());

/*
8. DELETE an el enent from an XM. docunent using the
transform expression in an X statenent.
*/

String del Stnt2 = "UPDATE GPXADM N. GPX SET DOCUMENT =
XMLQUERY(' transform copy $k : = $DOCUMENT nodi fy
(do del ete $k/*:gpx/*:wpt/*:ele)
return $k') where id = 21";
Systemout. println("\nXQuery to DELETE an el enent from XM. docunent :\n");
System out. println(del Stnt2);
st nt . execut eUpdat e( del St nt 2) ;
ResultSet rs = stnt.executeQuery
(" SELECT DOCUMENT FROM GPXADM N. GPX where | D=21");
System out. println("\nEl emrent <el e> del eted successfully\n");
while (rs.next()) {
SQLXML xm data = rs. get SQLXM. (1);
Systemout.println (xm data.getString ());

Work with GPX XML in DB2 9.5 using JDBC
© Copyright IBM Corporation 2008. All rights reserved. Page 15 of 21


http://www.ibm.com/legal/copytrade.shtml

developerWorks® ibm.com/developerWorks

Transform XML with XSLTRANSFORM function

Here, you will transform stored XML using the XSLTRANSFORMscalar function.
Use the following file from the included download: XsITransform.java.

To execute this Java file, execute the following two commands:

C.\>javac Xsl Transform java

C.\>java Xsl Transform

Listing 12. Transform XML with XSLTRANSFORM function

/1 1. Follow steps nmentioned in any of the above listings to | oad DB2 JDBC Type 4
[ Driver and establish a connection to DB2.

/1 2. Create table to store XML data and rel ated XSL styl esheet data

/1 in two different XM. col umms.

create table GPXADM N. TRNSFRM I D | NT, XMLDOC XM., XSLDOC XM.)

/*
3. Prepare and execute an insert statenent to insert an GPX XM. docunent and an XSL
styl esheet, pass the contents of the XML document and the XSL styl esheet as string
paranmeters to the con. prepareStatenent nethod.

*/

/1l 4. Exelcute the sel ect statenent that uses the XSLTRANSFORM scal ar functi on.
String sql2 =

" SELECT XSLTRANSFORM (xm DOC USI NG xsl DOC AS CLOB (10M) FROM GPXADM N. TRNSFRM';
Prepar edSt at ement pstnt2 = con. prepareSt at enent (sql 2);

Resul t Set rs2 = pstnt2. executeQery();

while (rs2.next())

{Systemout.println(rs2.getString(1));}

System out . printl n(" XSLTRANSFORM Functi on executed successful ly");

/1 5. Use ResultSet object to retrieve result of the XSLTRANSFORMATI ON scal ar functi on.

Listing 13. Sample output from executing the select statement with
XSLTRANSFORM function

<htm xm ns: xsi ="http://ww. w3. or g/ 2001/ XM_Schena- i nst ance"

xm ns: xsd="htt p: // ww. W3. or g/ 2001/ XM_Schenma"

xm ns: xs="http://ww. w3. or g/ 2001/ XM_Schema"

xm ns: xdt ="http://ww. wW3. or g/ 2005/ xpat h- dat at ypes"

xm ns: nl1="http://ww. t opografix.coml GPX/ 1/ 1"

xm ns: fn="http://ww. w3. org/ 2005/ xpat h- f uncti ons" >

<head>

<META htt p- equi v="Cont ent - Type" content="text/htm ; charset=UTF-8">
<title></title>

</ head>

<body><br >

<hl><span styl e="font-weight:bold; ">GX - GPS Dat a</ span></ h1>
<h2><span>Waypoi nt s: </ span></ h2><br ><br ><br >

<h3><span style="font-style:italic; font-weight:bold; ">

Cal a Sant Vi cen&ari ng; x&hy; Mall orca</ span></h3>

<span>Lat it ude&nbsp; &bsp; : </span>

Work with GPX XML in DB2 9.5 using JDBC
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<span>39. 921055008</ span><br >
<span>Longi tude: </span>

<span>3. 054223107</ span><br ><br ><br >
<span>&nbsp; </ span><br >

</ body>

</htnm >

Conclusion

This article provided many examples of manipulating and managing XML through
Java JDBC 4.0 driver in two categories — administrative tasks and application
development tasks. This article covered the use of stored procedures and parameter
markers, as well as XML-specific features, such as XQuery, SQL/XML, XSLT and
XML schema registration, and XML document validation. With this information, Java
developers are able to proceed with creating pureXML applications.
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Downloads

Description Name Size Download method
Sample files and Java programs for this article Work_with_XML_D8RB95 usiHg THOBC.zip

Information about download methods
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Resources

Learn

» DB2 Solution Information Center: Learn how to use the DB2 family of products
and features, as well as related WebSphere® Information Integration products
and features. DB2 JDBC 4.0 support has been added.

* "DB2 9.1 Developing Java Applications" (IBM, September 2006): Develop Java
applications that access DB2 databases, using JDBC and SQLJ.

* "Using the SQLXML data type" (developerWorks, April 2008): Check out
procedures to create an XML document, store an XML document in a relational
database, retrieve an XML document from a database, and navigate an XML
document with the SQLXML Java data type.

» "Using DB2 XML and Java" (developerWorks, October 2006): Integrate
pureXML into your Java applications, and make development easier with the
new DB2 Developer Workbench.

* "Update XML in DB2 9.5" (developerWorks, October 2007): Get an introduction
to the XQuery Update Facility of DB2 9.5. This article presents examples of
typical XML update operations and discusses how to avoid common pitfalls.

* GPX: The GPS Exchange Format: Learn more about GPX.
* GPS: Global Positioning System (Wikipedia): Get more information about GPS.

* Industry Formats and Services for pureXML: Follow a demonstration of
end-to-end XML data exchange with a DB2 9 pureXML database.

» developerWorks Information Management zone: Learn more about Information
Management. Find technical documentation, how-to articles, education,
downloads, product information, and more.

» Stay current with developerWorks technical events and webcasts.
» Technology bookstore: Browse for books on these and other technical topics.
Get products and technologies

* Industry Formats and Services for pureXML: Download the available industry
bundles.

» Build your next development project with IBM trial software, available for
download directly from developerWorks.

Discuss
» Participate in the discussion forum for this content.

» Participate in developerWorks blogs and get involved in the developerWorks

Work with GPX XML in DB2 9.5 using JDBC
© Copyright IBM Corporation 2008. All rights reserved. Page 19 of 21


http://publib.boulder.ibm.com/infocenter/db2luw/v9r5/topic/com.ibm.db2.luw.doc/welcome.html
http://publib.boulder.ibm.com/infocenter/db2luw/v9r5/index.jsp?topic=/com.ibm.db2.luw.wn.doc/doc/c0052012.html
http://www-01.ibm.com/support/docview.wss?uid=pub1sc10423300
http://www.ibm.com/developerworks/xml/library/x-sqlxml
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