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What happens if you need to manipulate data in a database, but you can't create
stored procedures? You pull the information, manipulate it, and put it back, that's
what. One way to conveniently do that is to retrieve the data into XML structures and
then use XSL to manipulate it. This tutorial teaches you to use XSLT to manipulate
data that has been pulled from a database and then restore it to the database.
Examples are in Java, but the principles apply in other languages.

Section 1. Introduction

Should | take this tutorial?

This tutorial is designed to assist Java developers who need to manipulate data in a
database without the advantage of stored procedures. The tutorial demonstrates
how to manipulate database data using XSLT (eXtensible Stylesheet Language
Transformation) instead of stored procedures.

This tutorial assumes you are already familiar with the basics of XML in general, the
Document Object Model (DOM) in particular, and with the basics of XSLT and
XPath. All of the examples use Java, with JDBC for database access, but you can
still get a basic grounding in the concepts without trying out the examples.

The links in Resources include referrals to tutorials on XML and DOM basics, XSL
and XPath basics, and database access using JDBC (including the basics of SQL).
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What is this tutorial about?

The examples used throughout this tutorial demonstrate the analysis and conversion
of Web access logs stored in a database using XSLT. The application then adds the
new data to separate database tables.

This tutorial explains the basics of retrieving data from a database into a DOM
document, transforming the DOM document into a second document, and inserting
the data from the second document into the database using updatable Resul t Set s
in Java. (Though the examples are all written in Java, the concepts are the same in
any programming language and the tutorial can assist any developer who wants to
learn how to manipulate data with XSLT.) Several of the more advanced features of
XSLT and XPath are covered, demonstrating some of the ways that XSLT style
sheets can be used to emulate the programming capabilities of database stored
procedures.

Tools

This tutorial will help you understand the topic even if you read the examples rather
than trying them out. If you do want to try the examples as you go through this
tutorial, make sure you have the following tools installed and working correctly:

* A text editor: XML and Java source files are simply text. To create and
read them, a text editor is all you need.

* A Java environment, such as the Java 2 SDK, which is available at
http://java.sun.com/j2se/1.3/ or the IBM JDK, which is available at
http://www.ibm.com/developerworks/java/jdk/index.html.

* Any database that understands SQL, as long as you have an ODBC or
JDBC driver. You can find a searchable list of more than 150 JDBC
drivers at http://industry.java.sun.com/products/jdbc/drivers. (If you have
an ODBC driver, you can skip this step and use the JDBC-ODBC bridge,
which is included as part of the Java 2 SDK.) This tutorial uses
JDataConnect, available at
http://www.jnetdirect.com/products.php?op=jdataconnect.

» Java APIs for XML Processing, version 1.1 or later. Also known as JAXP,
this is the reference implementation that Sun provides. You can download
JAXP (you must have version 1.1 or later; the 1.0 release did not include
support for XSLT) from http://java.sun.com/xml/xml_jaxp.html. This
download also includes the Xalan 2 XSL Transformation engine. You can
also download it from http://xml.apache.org/xalan-j/index.html. Xalan is
updated more often than JAXP these days, and it also includes the JAXP
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1.1.1, so you may prefer to download Xalan Java to obtain a current
release of both JAXP and Xalan. If you're not sure whether you have the
correct version of JAXP, check to see whether you have the

j avax. xm . t ransf or mpackage installed; if it's there, you have what
you need.

Other XSLT processors:TraX was built in to JAXP beginning with JAXP version 1.1
to provide a simple way for Java developers to choose any XSLT processor without
affecting the underlying code. So although the current version of JAXP includes
Xalan, you can use a different XSLT processor if you prefer.

Other languages: If you want to adapt the examples, you can download a C++
implementation of Xalan from the Apache Project at
http://xml.apache.org/xalan-c/index.html. Similarly, while the examples use TrAX as
their transformation methodology, and TrAX is currently available only to Java
developers, you can adapt the examples to use a native transformation method in
your language of choice and still gain a thorough understanding of the concepts
demonstrated in this tutorial.

Conventions used in this tutorial

There are several conventions used in this tutorial to reinforce the material at hand:

» Text that needs to be typed is displayed in a bol d nonospace font. In
some code examples, bold is used to draw attention to a tag or element
being referenced in the accompanying text.

» Emphasis/Italics is used to draw attention to windows, dialog boxes, and
feature names.

* A nonospace fontis used for file and path names.

» Throughout this tutorial, code segments irrelevant to the discussion have
been omitted and replaced with ellipses (. . . )

Section 2. The project

What is a stored procedure?

In addition to the actual storage of data, many databases support the ability to create
stored procedures. A stored procedure is like an application in many ways in that it
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can be executed to perform some action, usually on the data in the database. Stored
procedures can be created in many different languages, depending on the database
system in use.

Stored procedures are literally stored within the database system itself, as opposed
to being implemented as an external application. This architecture offers the
advantages of internal caching, and of independence from the greater application.
For these reasons, among others, they are often used to manipulate data according
to business logic.

Unfortunately, not all databases offer this ability. Even where it is available,
compatibility between different database systems can be difficult to achieve.

In a situation where stored procedures aren't available, the business logic can be
built into the application itself, or it can be accomplished in other ways. Using XSLT
to emulate the stored procedures makes it possible to keep the logic separate,
allowing for changes in logic without changes to the application.

The overall plan

This tutorial takes the simulated Web log data stored in the database and transforms
it using the following steps:

1. Retrieve the data: Store all of the data in the vi si t table in a DOM
document.

2.  Transform the data: Process the DOM document using an external XSLT
style sheet that creates a new document. This document contains a root
node with child nodes for each table of new data. Each of these nodes
contains elements that represent a row of data. The result of the
transformation is sent to a new DOM document.

3. Insert the new data: Loop through each row and column element of the
new document to add new rows to the database.

The application is not specific to a particular database.

Set up the database and tables

Because none of the logic is performed within the database, it makes little difference
which database lies behind the system. The examples show database access using
JDBC, which is a vendor-independent means for accessing a database, but you can
use any language to extract the data into a Docunent and put it back again. (See
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Resources for more information on JDBC.)

Choose a database system and make sure that the database itself is installed and
running. Choose a JDBC driver and consult the documentation for information on the
driver class name. Some drivers also have their own way of designating the URL
that points to the database, so again, consult the documentation for the information
you need to create the database connection (which is covered in the next section of
this tutorial).

Once the database is up and running, create the tables. The examples are expecting
only three tables, as shown in the following cr eat e scripts:

create table visit (

userid t ext,
sessionid t ext,
vi sitdate t ext,
referrer t ext,
page text)

create table clickstream (

sessioni d t ext,
f ronpage text,
t opage text)

create table visitinfo (

sessioni d t ext,
userid t ext,
pagecount nunber,
start t ext,
end text)

Create these tables using the appropriate method for your database.

Section 3. Extracting data into an XML document

Create the database connection

Creating a connection to the database is the first step toward populating a
Docunent object with the original data.

The exact details for creating a connection to the database vary according to the
JDBC driver, but the basic principle is always the same: load the driver, then use it
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to create a connection.

i mport java. sql . Connecti on;
i mport java.sql.DriverManager;

public class TransfornData extends Object {
public static void main (String args[]){

/! Decl are the connection
Connection db = null;

try {

//Load the driver and use it to create a connection
Cl ass. for Name("JDat a2_0. sqgl . $Dri ver");
db =

Driver I\/Enager. get Connecti on("j dbc: JDat aConnect://127.0.0. 1/10gs");

} catch (Exception e) {
Systemout.printin("Error: "+e.getMessage());

In actuality, the Dr i ver Manager creates the connection, using the first available
Dr i ver that can successfully connect to the given URL.

(To use the JDBC-ODBC bridge for testing, substitute the driver class name of
sun. j dbc. odbc. JdbcOdbcDri ver and connection URL of j dbc: odbc: | ogs,
assuming a System DSN of | 0ogs.)

Close the connection

Although Java automatically destroys objects it no longer needs, it's important to
explicitly close the connection to free up database resources.

Ctry {
//Load the driver and use it to create a connection

d ass. for Name("JDat a2_0. sql . $Dri ver");
db = DriverManager. get Connecti on("j dbc: JDat aConnect://127.0.0.1/10gs");

} catch (Exception e) {
Systemout.println("Error: "+e.getMessage());

} finally {

/1 d ose the database connection
try {
db. cl ose();
} catch (Exception e) {
Systemout. println("Error closing connection: "+e.getMessage());
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It's important to make sure the connection is closed even if the application throws an
exception, so add afi nal | y block to the t ry- cat ch. Ironically, the cl ose()
method may also throw an exception, so it needs its own t r y- cat ch block.

Select the data

Once the Connect i on is in place, retrieve the original set of data.

Create a St at enent object and use it to populate a Resul t Set ; then use the
Resul t Set methods to get the actual data.

i hbort j ava. sql . St at enent ;
i mport java.sql.Result Set;

[/ Decl ar ati ons
Connection db = null;
St at ement st at enent
Resul t Set resul tset

try {

//Load the driver and use it to create a connection
Cl ass. forNanme("JDat a2_0. sql . $Dri ver");
db = DriverManager. get Connecti on("j dbc: JDat aConnect://127.0.0.1/10gs");

nul | ;
nul | ;

//Create the Statenent and use it to popul ate the Resultset
statenent = db.createStatenent();
resultset = statenent.executeQuery("select * fromvisit");

[/ Loop through the ResultSet and output the data
while (resultset. next()) {
System out. print ("
System out . pri nt(resul tset.getString("userid"));
System out. print(" ");
System out . pri nt(resul tset.getString("sessionid"));
Systemout. print(" |
System out . pri nt(resul tset getString("visitdate"));
Systemout. print(" |
System out . pri nt(resul tset. getString("referrer"));
Systemout.print(" | "),
System out . printl n(resul tset.getString("page"));

}

//Cl ose the statenent
statenent . cl ose();

} catch (Exception e) {
Systemout.println("Error: "+e.get Message());

The execut eQuer y() method returns a Resul t Set object that contains all of the
data (if the query returns any). In this case, the query returns all of the data in all
columns of the vi si t table. The "pointer” that indicates the current row starts off
before the first row (if there is one), so the next () method returns t r ue as long as
it finds data.
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Figure 1. Listing of visit data

nicke | 2453245az3qg34 | 28001-89-8% 19:27:83.808 | home.html | »ecs.html

nicke | 2453245as3g34 | 2081 -89-89 19:28:22.808 | recs.html | books.html
saraha | 45645623123az | 20081-89-8? 19:29:332.888 ! outside.html | authors.html
gsaraha | 45645623123a=z | 2001-09-89 19:29:53.8688 ! authors _html | recsz.html
nicke | 2453245asz3qg34 | 2001-89-89 19:31:14.888 | books.html | aiuthors.html
seanac | 535626411a=d2 | 2001-89-89 19:33:42.888 | null | recsz.html

nicke | 62345235zer3d2 | 2001-89-89 19:34:58.888 | home.html | »ecs.html

seanac | 535626411asd2 | 2081-09-A9 19:58:22.8880 | recs. html | authors.html

The Resul t Set object contains a number of methods known as the get XXX()
methods, used to retrieve all of the data with the appropriate type. Because this data
is destined for an XML document, the application can retrieve it all as St ri ng
values, eliminating the need to worry about the appropriate type.

The get XXX() methods can return data based on the name of the column, as
shown above, or based on the position of the column. This ability makes it easier to
make the code generic.

Make the data retrieval generic

Making the data retrieval generic requires information about the Resul t Set , such
as the number of columns and their names. The Resul t Set Met aDat a object holds
this information.

i 'rﬁ)ort j ava. sql . Resul t Set Met aDat a;

Resul t Set resultset = null;
Resul t Set Met aDat a resul t netadata = nul | ;

try {

// Create the Statenent and use it to popul ate the Resultset
statenent = db.createStatenent();
resultset = statenent.executeQuery("select * fromvisit");

/I Retrieve informati on about the Result Set
resul tnetadata = resul tset. get Met aDat a() ;
i nt nunCol s = resul tnet adat a. get Col umCount () ;

[/ Loop through the ResultSet and output the data
while (resultset.next()) {
/| For each row, |oop through each col um
for (int i=1; i <= nunCols; i++) {
String col Nane = resul t net adat a. get Col umNane(i);
String col Value = resultset.getString(i);

System out . println(col Nane +"="+ col Val ue);
}
Systemout. println();
// Cl ose the statenent
statenent. cl ose();

} catch (Exception e) {
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Populate the Resul t Set Met aDat a object with the get Met aDat a() method for
the Resul t Set . This prepares r esul t set met adat a with all of the information the
application needs.

Use the number of columns, retrieved with get Col uimCount () , to loop through
each of the columns in the row. For each column, retrieve the name using

get Col umNane() and the value using the original get St ri ng() method, this
time using the index instead of the name.

Figure 2. Several rows of data

L

sessionid=245%3245%as3g34
visitdate=2001-A7?-07 17:28:22_084
referrer=recs.html

page=hooks .html

userid=saraha
sessionid=45645623123as
visitdate=2001-89-87 19:29:33.844
referrer=outside.html
page=authors . html

userid=saraha
sessionid=45645623123as
visitdate=2001-089-87 19:29:53.844
referrer=authors . . html

Next,-ue'tﬁi's data to populate the DOM Docunent .

Create the document

Now that the data is available, create a DOM Docunent to hold it.

i 'rrbort org. w3c. dom Docunent ;
i mport javax.xml . parsers. Docunent Bui | der;
i mport javax.xm . parsers. Docunent Bui | der Fact ory;

public class TransfornData extends Object {
public static void main (String args[]){

// Decl are the docunent
Docunent dataDoc = nul | ;

try {
/] Create the document buil der
Document Bui | der Fact ory dbfactory =
Docunent Bui | der Fact ory. newl nst ance() ;
Document Bui | der docbui | der = dbf act ory. newDocunent Bui | der () ;

// Create the new docunent (s)
dat aDoc = docbui | der. newDocunent () ;
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} catch (Exception e) {
System out . println("Problemcreating docunent: "+e.get Message());

[/ Decl ar ati ons
Connection db = null;
St at enment statenment = null;

Even though there is no file to parse, creating a new Docunent object with JAXP
requires the use of a Docunent Bui | der . The Docunent Bui | der Fact ory
creates the Docunent Bui | der, which creates a new Docunent . The dat aDoc
Docunent is declared outside the t r y- cat ch block to allow its use in other
sections of code.

Populate the document

Once a Docunent exists, populate it with the data. Create an element for each row
and add the columns to it, then add the row to the root element.

i h’bort or g. w3c. dom El enent ;

[/ Decl ar ati ons

Connection db = null;

St atement statenment = null;

Resul t Set resultset = null;

Resul t Set Met aData resul t netadata = nul | ;

El enent dat aRoot = dataDoc. creat eEl enent ("l 0g");

try {

// Loop through the ResultSet and output the data
while (resultset.next()) {

//Create the elenent to hold the row
El ement rowEl = dataDoc. createEl ement("visit");

/| For each row, |oop through each col um

for (int i=1; i <= nunCols; i++) {
[/ CGet name and val ue
String col Nane = result net adat a. get Col umNane(i);
String col Value = resultset.getString(i);

//Create a new el ement with the col um nanme and

//add the value, then add the elenent to the row

El enent col utmEl = dat aDoc. cr eat eEl enent (col Nane) ;

col utmEl . appendChi | d(dat aDoc. cr eat eText Node( col Val ue));
r owEl . appendChi | d( col umeEl ) ;

// Add the row el enent to the root
dat aRoot . appendChi | d(r owEl ) ;

}

//Add the root to the docunent
dat aDoc. appendChi | d( dat aRoot ) ;

System out . printl n(dat aDoc. get Docunent El enent ().toString());
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/1 Cl ose the statenent
statenent . cl ose();

} catch (Exception e) {

First, create a root element for the document and call it | og, then create an element
for each row. This, too, has an arbitrary name (in this case, vi si t ), representing a
visit to the site. (Later, the style sheet will use these names.)

For each row, there is a set of columns. Rather than outputting the names and
values, create a new element for each, and populate it with a new text node
containing the value; then add each column element to the row element.

Once the row is complete, add it to the root element, dat aRoot . Once the root
element contains all of the rows, add it to the document itself.

Figure 3. Text output of the XML document

Clogrdvisituseridinickec{Auserid?<sessionid>2453245as3q34<{ /sessionidX<visitdate
»2801-89-8% 19:27:83. EEB’/UL¢1tdnLu‘(rcfrrrF1)hunt html</veferrer>{pagerrecs.ht
1</page < /visityvisitr{useridinickecl /useridi<sessionid>2453245as3g34<se i
Muisitdate>2B801-82-87 19:28:22.808</visitdate{referrver’recs. . htmli re

ge*books _html{ page >{ vizit>vizit>useridizarahad uzerid>{zsessioni
as{/sessionid>{visitdate >2001-09-0% 19:29:33 .88 /vizitdate>{referrep.
nld/referrer<{page *authors . html{ page ><{ v t>visit*useridrzarahad
sionid»45645623123a ssionid*{visitdate>2001-89-89 19:29:53.080< v
eferrerrauthors.htm referrer>{page >recs . htnld page>{ /visit >{visit>{useridinick
clAuserid < sessionid>2453245as3gI4</sessionidr < visitdate >2081-09-09 19:31:14.0808
cAvisitdate >{referrerrbooks . htmll referrer>{page rauthors  html{ page ><svisit>{vis
it useridrseanac< useridi<sessionid>535626411asd2<{/sessionid><{visitdate >2081-89
-8? 19:33:43.888< /vizitdate <referrershome.htmls  referrerr<{pagerecs.htmld page
LAvisitHuisitHuserid*nicke<Auseridi<sessilonid?*62345235serid< sessionidi<{visit
ate>2001-82-8% 19:34:58.8 vigitdate >{referrerhome . htnl< referrer>{page>recs
html< page < visitrvisit eriddseanac{ /userid><{sessionid>535626411asd2¢ sessi
onid*<visitdate >2001-89-89 19:58:22.888< /visitdate{referrerirecs. htmli referre
*pagerauthors  htmld/page < visit>{-log>

The Docunent object is now ready to transform.

Section 4. Transforming the data

The transformation process

Part of the overall goal of this project is to take one DOM Docunent object and
transform it into another DOM Docunent object according to an external XSL style
sheet. Several XSL processors capable of handling this task exist, and the
Transformation API for XML (TrAX) was designed to allow the maximum flexibility in
choosing a processor by providing a common API that is processor-independent.
TrAX is part of the JAXP 1.1 API, so it is readily available for Java developers to
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The process of transforming data with TrAX is straightforward:

Determine the source and result. These may be files, in-memory
Docunent s, or even a stream of data, such as a SAX stream or output to
the screen.

Create the Tr ansf or mer . The application can use the Tr ansf or ner to
perform the transformation directly or to create a Tenpl at e that can
improve performance in situations where the same style sheet is applied
multiple times.

Transform the data. This process sends the transformed data to the
object designated as the result.

To use an XSLT processor directly, consult the documentation for the specific steps

involved.

Create the sources and result

In the case of this tutorial, the source and result are simply DOM Docunent objects.
The source is the Documnent object the application has already built and populated,
and the result is an empty Docunent object.

i mport javax.xm .transform Source;
i mport javax.xm .transform Result;
i mport javax.xmnl .transform dom DOVSour ce;
i mport javax.xmnl .transform dom DOVResul t ;

public class TransfornData extends Object {

public static void main (String args[]){

/I Decl are the docunent
Docunent dataDoc = null;
Docunment newDoc = nul | ;
try {

|/ Create the docunent buil der
Docunent Bui | der Fact ory dbfactory = Docunent Bui | der Fact ory. newl nst ance() ;
Docurent Bui | der docbui | der = dbfact ory. newbDocunent Bui | der () ;

[/ Create the new docunent (s)
dat aDoc = docbui | der. newDocunent () ;
newboc = docbui |l der. newDocunent () ;

} catch (Exception e) {

System out . println("Problemcreating docunent: "+e.get Message());

//Add the root to the docunent
dat aDoc. appendChi | d( dat aRoot ) ;
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/1 Cl ose the statenent
statenent . cl ose();

/ | PERFORM THE TRANSFORVATI ON

/] Set the source and result
Sour ce source = new DOVBour ce(dat aDoc) ;
Result result = new DOVResul t (newDoc) ;

} catch (Exception e) {
Systemout.printin("Error: "+e.getMessage());

Create the empty document just as the original document was created; with the
Docunent Bui | der object. These two documents become the parameters used to
create a DOVSour ce and DOVResul t object. (These objects correspond to the

St r eanSour ce and St r eanResul t used for transforming XML files.)

Set the style sheet
Next, set the style sheet.

In the case of this tutorial, the style sheet is a separate file. This allows a user to
make changes to the resulting data while leaving the application intact.

i h’bort javax. xm . transf orm st ream StreanSour ce;

/] Set the source and result
Sour ce source = new DOVBour ce(dat aDoc) ;
Result result = new DOVResul t (newDoc) ;

/1 Set the style sheet
Source style = new StreanSource("l oganal yzer. xsl");

} catch (Exception e) {
Systemout.printin("Error: "+e.getMessage());

Create the style sheet as a St r eanfSour ce. The next section details the building of
the style sheet, but for now create a simple style sheet to act as a placeholder and
save it as | oganal yzer. xsl in the same directory as the application.

<?xm version="1.0"?>
<xsl : styl esheet xm ns:xsl="http://ww. w3. org/ 1999/ XSL/ Transform' versi on="1.0">

<xsl:tenplate match="/">
<new og>

<xsl : appl y-tenpl at es/ >
</ newl og>
</ xsl:tenpl at e>

</ xsl : styl esheet >

The style sheet must contain at least a single root node because the application is
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sending the results to a Docunent object.

The application uses the style sheet in the creation of the Tr ansf or ner .

Create the Transformer

The Tr ansf or ner object is style sheet dependent, in that the
Tr ansf or mer Fact or y creates it based on the style sheet itself. Subsequent
transformations require a new Tr ansf or mer in order to use a different style sheet.

i 'rﬁ)ort j avax. xm .t ransf orm Tr ansf or ner Fact ory;
i mport javax.xm .transform Transforner;

Result result = new DOVResul t (newDoc) ;

/] Set the style sheet
Source style = new StreanSource("l oganal yzer. xsl");

/'l Create the Transforner
Transforner Factory transFactory = Transfor ner Fact ory. newl nst ance();
Transforner transformer = transFactory. newlransforner(style);

} catch (Exception e) {
Systemout.printin("Error: "+e.getMessage());

First create the Tr ansf or mer Fact or y; then use it to create the Tr ansf or ner
itself by feeding it the Sour ce representing the style sheet.

The Tr ansf or mer can now perform the transformation.

Execute the transformation

Performing the actual transformation is relatively straightforward. Simply execute the
t ransf or n{) method.

/] Set the source and result
Sour ce source = new DOVBour ce(dat aDoc) ;
Result result = new DOVResul t (newDoc) ;

//Set the style sheet
Source style = new StreanSource("l oganal yzer. xsl");

[/ Create the Transformer
Transforner Factory transFactory = Transfor mer Fact ory. newl nst ance();
Transforner transformer = transFactory. newTransformer(style);

/[ Transform t he Docunent
transforner.transform source, result);

System out . pri ntl n( newDoc. get Docunent El enent (). toString());

} catch (Exception e) {

Manipulating data with XSL Trademarks
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Systemout.println("Error: "+e.getMessage());

The t ransf or m() method takes the source and transforms it using the style sheet,
then outputs it to the result. In this case, the result is another Docunent object,
which can then be output to the screen.

Because the style sheet itself doesn't contain any templates to format the data, it
appears in the result as a root element with one large text node.

Figure 4. One large root node

cnewlogrnicke2453245as 3342081 -89-89 12:27:83 .080home . htmlrecs . htmlnicke24532454
53g3428001-89-89 19:28:22.888recs . htmlbooks . htmlsarahad45645623123az2001-89-8% 19:
27:33.888putside . htmlauthors .htmlsarahad4bb45623123as2001-89-A% 17:29:53.800autho

rs. htmlrecs . htmlnickc2453245as3 2001-8%9-89 17:31:14.808books . htmlauthors. htmls
ganach3S626411asd22001-89-89 19 :43.088home . htmlrecs htmlnickck2345235%zer32208
1-89-89 19:34:58 _888horme . htmlrecs htnlzeanac53i5626411a=d228061-89-89 19:56:22 .6688
recs . htmlauthors . html{/newlog?

Creating the real style sheet solves this problem.

Section 5. Creating a simple XSLT style sheet

The basic style sheet

Now that the application is ready to begin transforming the data, it's time to start
building the style sheet. To truly emulate the functionality afforded by stored
procedures, the style sheet will need to directly manipulate the data. First you need
to establish the basic data access.

The goal is to have an application that is completely generic when it comes to the
data that is produced by the transformation. The application should be able to tell by
the data itself where it goes in the database. The simplest way to do this is to create
a document that organizes the data by table and by row. For example, consider this
excerpt of the data destined for the cl i ckst r eamtable:

<?xm version="1.0"?>

<new og>
<cl i ckstreanp

<r ow>
<sessionid type="text">2453245as3(q34</ sessi oni d>
<fronpage type="text">home. ht m </ fronpage>
<t opage type="text">recs. htm </topage>

</row>

<r ow>
<sessionid type="text">2453245as3q34</ sessi oni d>
<fronpage type="text">recs. htm </ fronpage>
<t opage type="text">books. ht m </t opage>
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</ r ow>
</clickstreanr
</ new og>

The first step is to send the original vi si t nodes to a template that ultimately
formats them into rows, but for now just retrieves the data:

<?xm version="1.0"?>
<xsl : styl esheet
xm ns: xsl ="http://ww. w3. org/ 1999/ XSL/ Tr ansf or ' ver si on="1. 0" >

<xsl:tenplate match="/">
<new og>
<xsl : appl y-t enpl at es/ >
</ new og>
</ xsl:tenpl at e>

<xsl:tenpl ate match="1o0g">
<xsl : apply-tenpl ates select="visit"/>
</ xsl:tenpl at e>

<xsl:tenplate match="visit">
<xsl : val ue- of sel ect ="sessionid" />
<xsl :val ue-of select="referrer" />
<xsl : val ue- of sel ect ="page" />

</ xsl:tenpl at e>

</ xsl : styl esheet >

The root element, | og, has its own template. Executed just once, this is where most
of the coding will appear. For now, it simply sends only the vi si t nodes off to have
other templates applied. The vi si t template then retrieves the values that belong
in the cl i ckst r eamtable.

Figure 5. Unformatted clickstream data

wnewlog>2453245as3g3dhome . htmlrecs . html2453245az 3g34recs . htmlbooks . html456456231
23asoutside . htmlauthors . htmld5645623123asanthors . htmlrecs . html2453245as3g34books

Jemlanthors html535626dilazsd2hone . htmlrecs . htmle2345235ser32home . himlrecs . html5
35626411 asd2recs . htmlauthors . html<{ newlog>

This data must then be organized into rows.

Create rows of data

Organizing the data into rows involves creating a r ow element to hold it, then
creating an element for each column of the table.

<xsl:tenplate match="visit">
<r ow>
<sessi oni d><xsl : val ue- of sel ect ="sessi oni d" /></sessi oni d>
<fronpage><xsl : val ue-of select="referrer" /></fronpage>
<t opage><xsl : val ue- of sel ect ="page" /></topage>
</ r ow>
</ xsl:tenpl at e>
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</ xsl : styl esheet >

When the application analyzes the data, it knows which data goes in which column
by the name of the element.

Figure 6. Clickstream data formatted into rows

newlogr<rowiises alunld}26532d5aﬁ3q3i{f e.a.,mnlr:l‘{Ernmpagux}mm: ]ltmlf/l:rnmpa.gux{
L html< -topage < rowr<rowr<sessionid>2453245asig3d< sessionid><frompac
frompage > topage *books html{/tnpagpf<fpnu}*rou}{reﬂf1on1ﬂ}4fﬁ4§5)?i

i }\fvnnpaje‘uutﬂlde htnl’/lvumpagez<tnpagexauthuvr html<  topage ><
nld}’Frumpaqc authnlu.html{/frnnpagc}(t

*Jnnldf(frumpagv

3 mn1ﬂx~.fl~nmuaq#>]mme hl:ml(/frnmuaq#Ktuuaq#h*e 5 hl:ml<f1'n1naqe.m g o 1]

.unld}6$34'-'a.£35fP|-3“</f‘ees‘mn1d;{l-1-ump-‘-gfr}}mme 'Iltm]{fl-::-umpagP}* topage >¥

gcs . htmld  topage > rowr<rowr{zessionid»535626411lasd2<{ zsessionid»<frompage *recs .k
tml{/Fronpage > topage >authors _htnld topage < row>{ newlog>

In order to know what updat eXXX() method to use, however, the application still
needs to know what type the data represents.

Add type information

Just as there are multiple get XXX() methods for pulling data out of the database
based on its type, there are multiple updat eXXX() methods for putting it back in
again based on type. Because the application retrieves all data from the XML
document as a St ri ng, information on what type to use must be explicitly added to
the document.

<xsl:tenmplate match="visit">
<r ow>
<sessioni d type="text"><xsl:val ue-of sel ect="sessionid" /></sessionid>
<fronpage type="text"><xsl:val ue-of select="referrer" /></fronpage>
<t opage type="text"><xsl:val ue-of sel ect ="page" /></topage>
</ row>
</ xsl:tenpl at e>

</ xsl : styl esheet >

For simplicity's sake, this tutorial assumes only two basic types: text and number.

Figure 7. Two basic types: text and number
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wnewlog><rowr<{sessionid type="text">»2453245as3g34< ze uinuid)(frumpngu type=""tex
t"home . html{/f rompage ><topage type=""text">recs.html< tnpige;x ‘rouwrirowrisession
id type="text">245324bas3git/sessionid><frompage type="text">recs.html{ A rompay
e>{topage type="text">hooks.htn ‘topage ></roudirowr<sessionid type="text'>4564
123as</sessionid> frompage type="text">outside.html{ Frompage *topage type="t

ct " rauthors . html(/tnpagex(/rnu‘(ruu}xfezslunld type="text">»45645623123as<{ sess1i
unldx{Frumpage type="text">authors htmnl{/Frompage>{topage type="text">recs.html{

stopage < /rowr{rowr<sessionid type="text">2453245as3gI4<{ /sessionid>»{fronpage typ
e=""text" >hooks . html</frompage >{topage type=""text' >authors.htmli/topage >< rouwr{ro
wx{zeszsionid type=""text">53562641l1lasdZ< sessionidr<frompage type=""text' >home.htm
I<sfrompage >{topage type="text"rrecs.htmli topage{ rowrirowrisessionid type=""te
*tV 262345235 seri2</sessionidd{Ffrompage type="text">home.html{ frompage >{topage t
ype="text">recs.html{/topage > row<{rowr{sessionid type="text">535626411asd2<{ se
sgionid>{frompage type=""text">recs_htmnl{ frompage>{topage type="text">authors.ht
nl{/topage </ rowr< newlog*

Now the application has all of the information it needs, except for the table to which
the data should be added.

Add table information

If there were only one potential table involved, the application could be hard coded
to enter the data into it. However, it makes much more sense to include this
information in the new document along with the data itself.

While it certainly would be possible to add the table information to every row, it is
much more efficient to have all of the rows contained within a single table element.
To accomplish this, enclose the execution of the template affecting the vi si t
elements with an element representing the cl i ckst r eamtable.

<xsl : tenpl ate match="1o0g" >

<cli ckstreanr
<xsl : apply-tenpl ates select="visit"/>
</clickstreanpr

</ xsl :tenpl at e>

<xsl:tenplate match="visit">
<r ow>
<sessionid type="text"><xsl:val ue-of sel ect="sessionid" /></sessionid>
<fronmpage type="text"><xsl:val ue-of select="referrer" /></fronmpage>
<t opage type="text"><xsl:val ue-of sel ect ="page" /></topage>
</ row>
</ xsl:tenpl at e>

</ xsl : styl esheet >

Adding the cl i ckst r eamtags around the appl y-t enpl at es element ensures
that they are only added to the new document once. The end result is a single
cl i ckst r eamelement containing all the rows destined for that table.

Figure 8. Formatted clickstream data
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cnewlog>»<clickstreamn>{rowr<{sessionid type="text">2453245as3g34d< sessionid><fromp
age type="text""home.htmld{/frompage >{topage type="text">recs.htm topage >/ row?
Lrowrisessionid type="text">2453124 Jgld</sessionid><frompage type="text’' ' >recs.
html{-f rompage ><topage type=""text">books.html{ /topage >{ rouwi{rowi{sessionid type
="text" 45645623123 as<{ /sessionid ¥ fronpage type="text"outside.html< frompage <t
opage type=""text"rauthors. htnld{ topage < rovr<{rowr{sessionid type=""text">4564562

I2Jas< sessionid > Frompage type="text">authors. htrl{/frompage *<{topage type=""tex

t">recs. . html{ topage ¢ /rouwri{rouwr{sessionid type="text">2453245as3gI4<{ sessionid?
Lfrompage type=""text">hooks.htmld/frompage *{topage type=""text'" >authors.htmli top
age < sroudrovrisessionid type=""text' 535626411 azsd2< sessionid><frompage type=""t

ext" home .html< frompage >{topage type="text' recs.html{ topage>{ rouwrirowiisessi
onid type="text">62345235zeri2<sessionid><frompage type=""text">homne.htnld{ fromp
age * topage type="text'>recs.html{ topage*{ rowii{rowi<{sessionid type=""text">535h
26d1lasd2< sessionid>*<frompage type="text">recs_htrnl{ frompage>{topage type="tex
t">authors _htmnl{ topage *< rowr{ clickstreani*{ /newlog’

This is certainly useful, but it could have been more easily accomplished with a
single SQL statement. Now that the format has been established, however, the style
sheet can be adapted to analyze and summarize the data in ways that would be
difficult or impossible using SQL alone.

Section 6. Aggregating data with an XSLT style sheet

Get the basic visit information

Section 5, "Creating a simple XSLT style sheet,” demonstrated the transformation of
data using the typical method of creating templates for specific types of nodes. This
section demonstrates a more direct means for dealing with data.

The vi si ti nf o table contains information on each session. This information, which
includes the start and stop time as well as basic information such as the session id
and user information, may be spread across multiple rows. Handling the data directly
makes it easier to combine this information into a single record.

Start by outputting just the basic visit information, including the table and type
designations.

<xsl : tenpl ate natch="1 og" >
<l--
<clickstrean> o
<xsl : appl y-tenpl ates select="visit"/>
</clickstreanp

-->
<vi sitinfo>
<r ow>
<sessionid type="text">
<xsl : val ue-of sel ect="visit/sessionid" />
</ sessi oni d>
<userid type="text">
<xsl :val ue-of select="visit/userid" />
</ userid>
Manipulating data with XSL Trademarks
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</row>
</visitinfo>

</ xsl : tenpl at e>

<xsl:tenmplate match="visit">

For clarity, comment out the cl i ckst r eaminformation for now.

Figure 9. Basic visit information

(newlog>{vizsitinfor{rowr{sessionid type=""text">2453245az3g3d< /sessionid>userid

ype=""text"nickcd /userid>{/rowr{ visitinfor{/newlog>
There are a number of things going on here. First, because this template is executed
only once, only one value for the sessi oni d and useri d appear in the final
document.

Second, in this aggregating example the context node (the starting point) within this
template is the | og element, not the vi si t element as it was in the simpler
example in Section 5. To retrieve the sessi oni d or useri d, you must adjust the
XPath expression that makes up the sel ect attribute, unless you code the style
sheet to loop explicitly through the visits.

Looping and sorting

One advantage of looping through the visits is the ability to sort the elements by a
particular child. In this case, sort the visits by sessi oni d.

<xsl : tenpl ate natch="1 og" >
<l--
<cl i ckstreanpr

<xsl :apply-tenpl ates select="visit"/>
</clickstreanr
-->
<vi sitinfo>

<xsl :for-each select="visit">

<xsl :sort sel ect="sessionid" />

<r ow>
<sessioni d type="text"><xsl:val ue-of select="sessionid" /></sessionid>
<userid type="text"><xsl:val ue-of select="userid" /></userid>

</row>

</ xsl : f or - each>
</visitinfo>

</ xsl :tenpl at e>

Compared to the example in Section 5, where the actual values are retrieved, the
context node is now the vi si t element, so readjust the sel ect attribute of the
val ue- of elements.
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The document now contains a row for each visit.

Figure 10. Basic visit information for all visits

fru:uluq}*"u_l."ltlnfu;(l-uu}*":,ussicmid type="text">245 3‘44a93q34ff.,ﬁ3:,10n1d>*"u 91-11:1
type="text"*nickc< useprid PO RSO Y onid type="text">2453245az3gI4< ses
i d type="text">nickc< /userid rowr<rowr<sessionid t-me—”teur”.*2453£45
asdglddi/sessionid > userid type="text">nickc{ /userid*<{  rowr{rowr<{sessionid type="'
teut")dEEdEbd?lEja"(/"esaiunid}{ d type="text"“'araha’fu"erld)’/ruu)xluu}fne

"text">45645623123 sessionid*{userid type=""text' }uaraha{KUarlld

onid type=""text">535626411asd2{ /sessionid>{userid type="text">s

‘rowrirowrisessionid type="text'">535626411asd2<{ sessionid><useri

2 igepid>{  /rowr{rovr{sessionid type="text">62345235zer32{ zes
f1nn1ﬂ}*uﬂ991ﬂ type="text"Mnickc{Auserid*< rouwr< svisitinfo>< newlog?

Selecting groups based on a value
Next, add the pagecount for each session.

Adding the pagecount value for each session should be easy. After all, there is a
count () function built right into XPath. The count () function returns the number
of nodes returned by an XPath expression passed to it as a parameter, so outputting
the number of vi si t elements that contain a sessi oni d equal to, say, "5" could
be accomplished with:

<xsl : val ue-of sel ect="count(//visit[sessionid=5])" />
The expression
/1 visit[sessionid=5]
returns any vi si t node at any level of the document (hence the use of / /) that

satisfies the condition that its sessi oni d child has a value of "5". (See Resources
for more information on XPath expressions.)

The difficulty lies in knowing what value to look for at any given time. After all,
//visit[sessionid=sessi onid]

returns t r ue for any vi si t with a sessi oni d. The solution is to use variables.

Variables in XPath

Fortunately, variables are not merely reserved for more "traditional” programming
languages. Similar to XSLT parameters, XSLT variables are named values that are
created and then referenced where needed as part of an XPath expression.
Variables, however, are set in a slightly different way. A parameter receives a value
(which cannot be modified) either as part of the template itself or as part of the call to
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the template. The value of a variable, on the other hand, can be directly set and
modified from within a template.

<xsl :tenpl ate mat ch="1 09" >
<I--
<cl i ckstrean>
<xsl : appl y-tenpl ates select="visit"/>
</clickstreanr
-->
<vi sitinfo>
<xsl:for-each select="visit">
<xsl:sort sel ect="sessionid" />
<xsl :vari abl e nane="t hi sSessi on" >
<xsl : val ue- of sel ect="sessionid" /></xsl:variabl e>
<r ow>
<sessionid type="text"><xsl:val ue-of sel ect="sessionid" /></sessionid>
<userid type="text"><xsl:val ue-of select="userid" /></userid>
<pagecount type="nunber">
<xsl : val ue- of sel ect="count (//visit[sessionid=$thi sSession])" />
</ pagecount >
</ row>

</ xsl : for - each>
</visitinfo>

</ xsl:tenpl at e>

Declare the variable and name it t hi sSessi on, assigning it a value of the

sessi oni d for the current vi si t . The value of the variable is then substituted into
the count () function (using the $t hi sSessi on syntax), returning only the number
of vi si t s that match the current sessi oni d.

Figure 11. Visit data with page counts

(ncwlug}(uisitinfn}iruu}(suasiunid type="text">2453245as g3  /sessionid > userid
type="text"nicked  /uzserid>{pagecount type=""number">3{ /pagecount > /PFour{Prouiisess
ionid type=""text">2453245as3iqid< sessionidi>{userid type="text" nickcl{ /userid><{pa

gecount type="number''>3< /pagecount ><{ rowr{rowr{sessionid type=“tP#t"}245*£45ﬂ“§u
3 /zessionid userid type="text">nickc{/userid*{pagecount type="number">3<{ page
count > rouwri{rowr<{sess ionid type-"text“)456456231”3afx ‘zezsionid»userid type="'t

ext’ ;;ariha(ﬁuﬂcrld}(pagccnunt type ="nunber" }2{fpagncuunt {Arowrirowrd{zessionid

type="text">45645623123as</sessionid><userid type=""text' " >zarahal/s u*ﬂrld}\paqtbuu

nt type="number'" >2<{/pagecount > /rowr<{rowr<{sessionid type="text">535626411asd2<{ s

sionidX><userid type="text">seanac< userid <pagecount tupe-"numher"}df/pathaun
tﬁ(ﬁrnw>irnu><seasinnid tynF="texr”>535626411&5d2{fzessiuniﬂ><u$eriﬂ type="text"
rseanactsuseridXpagecount type="numnber'"»2<{ /pagecount > rovr{rowrizessionid type
="text"»62345235zerI2<{ /sessionid*userid typz—"tcxt“;n1ckc{*u'zvld)fpaqecnunt ty
&="number" > { pagecount 2L rourL A vizitinfo S newlog >

Select the first and last values

You can also use XPath expressions to determine the first and last values in a set.
Determining the start and stop times requires the ability to find the first and last value
in a particular set of nodes. Accomplishing this involves the use of the posi ti on()
function.

As in the above examples, the expression
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/1 visit[sessionid=$t hi sSessi on]

returns a set of all vi si t nodes with a sessi oni d equal to $t hi sSessi on. The
posi tion() function allows the choice of a specific node. For example,

/1visit[sessionid=$thi sSessi on][position()=1]
and
[/ visit[sessioni d=$t hi sSessi on] [ position()=3]

return just the first vi si t node that satisfies the sessi oni d criteria, and the third,
respectively.

That makes it easy to select the first node. What about the last node? While it would
be possible to set a variable using the count () function and so on, it's much more
convenient to use the | ast () function, as in:

/1 visit[sessioni d=$thi sSessi on][position()=last()]

The | ast () function returns not the actual last node but its position, making it
perfect for use here.

XPath syntax also allows the style sheet to omit the posi ti on() notation, as in:
/1 visit[sessioni d=$t hi sSessi on] [ 1]
and
/1visit[sessioni d=$t hi sSession] [last()]
NOTE: The posi ti on() value is based on the position within the document,
completely independent of any sorting done in a loop. If necessary, be sure to order

the data appropriately when selecting it from the database in the first place.

Once the first or last vi si t is determined, retrieve the start and end times.

Add start and end times

Now you know the appropriate XPath expressions you need to select the first and
last vi si t nodes for a session, but they still don't include the vi si t dat e that
shows when the sessions started and ended. Getting this information is simply a
matter of selecting the proper vi si t dat e child. The expression:
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/lvisit[sessionid=$t hi sSessi on][1]
selects the vi si t element, so it follows that
/1 visit[sessionid=$thi sSession][1]/visitdate

selects the vi si t dat e child of that element. From there, adding the start and end
times is straightforward:

<r ow>
<sessionid type="text"><xsl:val ue-of sel ect="sessionid" /></sessionid>
<userid type="text"><xsl:val ue-of select="userid" /></userid>
<pagecount type="nunber">
<xsl : val ue- of sel ect="count (//visit[sessionid=$t hi sSession])" />
</ pagecount >
<start type="text">
<xsl : val ue- of
sel ect ="//visit[sessioni d=$t hi sSessi on][1]/visitdate" />
</start>
<end type="text">
<xsl : val ue- of
sel ect ="//visit[sessioni d=$t hi sSession][last()]/visitdate" />
</ end>
</ row>

This completes the data for each visit.

Figure 12. Visit summary, complete with start and end times
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Unfortunately, the style sheet adds this summary information for every vi si t .
Because this is summary information, only unique sessions should show.

Save only unique sessions
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To add only unique sessions to the new document, use this simple algorithm:

1. Save the current session id in a variable.

2. Check the current session id against the previous session id. If they
match, do nothing. If not, add the session to the document.

3. Update the variable holding the last session id to match the current
session id.

4. Repeatforallvisits.

Build the logic into the style sheet as follows:

<xsl:tenpl ate match="1o0g">
<l--
<cl i ckstreanr
<xsl : appl y-tenpl ates select="visit"/>
</clickstreanr
-->
<vi sitinfo>
<xsl :vari abl e nane="I ast Sessi on"></ xsl : vari abl e>
<xsl :for-each select="visit">
<xsl :sort sel ect="sessionid" />
<xsl :vari abl e nane="t hi sSessi on">
<xsl : val ue- of sel ect="sessionid" />
</ xsl :vari abl e>

<xsl : choose>
<xsl : when test="8%t hi sSession = $l ast Sessi on">
<l-- This is not a new session. Do nothing. -->
</ xsl : when>
<xsl : ot herwi se>
<r ow>
<sessionid type="text"><xsl:val ue-of sel ect="sessionid" /></sessionid>
<userid type="text"><xsl:val ue-of select="userid" /></userid>
<pagecount type="nunber">
<xsl : val ue- of sel ect="count (//visit[sessionid=$thisSession])" />
</ pagecount >
<start type="text">
<xsl :val ue-of select="//visit[sessionid=$thisSession][1]/visitdate" />
</start>
<end type="text">
<xsl :val ue-of select="//visit[sessioni d=$thisSession][last()]/visitdate" />
</ end>
</ row>
</ xsl : ot her wi se>
</ xsl : choose>
<xsl:vari abl e name="1| ast Sessi on" >
<xsl : val ue- of sel ect="sessionid" />
</ xsl :vari abl e>

</ xsl : f or - each>
</visitinfo>

</ xsl:tenpl at e>
For each vi si t update the t hi sSessi on variable before performing any other
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work. Because the style sheet references the | ast Sessi on variable before
updating it within the loop, it must be declared before the loop begins. The
declaration contains no value, so that it can't possibly match the first session.

To determine whether to add the row to the document, use the choose element.
Although similar to an i f element, choose improves upon the functionality of i f by
allowing multiple conditions, similar to a traditional programming language's

i f-then-el se orsel ect - case statement.

In this example, if t hi sSessi on is the same as | ast Sessi on, the processor adds
nothing to the document. If not, the processor adds the row normally.

Figure 13. Unique sessions only
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With the document now complete, |ts t|me to add the data back |nto the database.

NOTE: Remember to uncomment the cl i ckst r eamdata in the style sheet.

Section 7. Inserting the data into the database

Create the Statement object

Just as the application utilized a St at ement object to retrieve the data, it uses one
to insert the data. This time, however, the creation involves additional parameters.

The Resul t Set object used earlier was a read-only Resul t Set , which was fine,
but that won't do here. Because the application updates the Resul t Set directly,
and because it is the St at enent that ultimately creates the Resul t Set , the

St at enent needs to have parameters set when it is created.

/] Transform the Document
transforner.transformsource, result);
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/11 NSERT THE TRANSFORMED DATA | NTO THE DATABASE

I/l Create the Statenent as scrolling, insensitive to
// ot her changes, and updatabl e
Statenent insertStatement =
db. creat eSt at enent (Resul t Set . TYPE_SCROLL_| NSENSI TI VE,
Resul t Set . CONCUR_UPDATABLE) ;

} catch (Exception e) {
Systemout.printin("Error: "+e.getMessage());

} finally {

Scroll-insensitive means that the pointer that represents the current row can be
moved forward and backward, rather than just forward, as is the case with a default
"forward-only” Resul t Set . It also means that changes other users make to the
database won't affect the Resul t Set .

To say that the Resul t Set is updatable means that columns can be updated
directly using the updat e XXX() methods.

Normalize the document

From here, the application should be able to take any data in the newly transformed
newDoc and add it back into the appropriate table -- whether you have one table or
a hundred -- and do it without any prior knowledge of what might be in the
document.

Part of that process involves being absolutely certain of the format of the data, if not
the data itself. While Xalan, the processor used in these examples, does not
preserve whitespace by default, there is no guarantee that the style sheet has not
been set to preserve it, changing a document from:

<new og><vi si ti nf o><r ow><sessi oni d
type="text">2453245as3934</ sessi oni d><userid
type="text">ni ckc</ useri d><pagecount

t ype="nunber " >3</ pagecount ><start type="text">2001-09-09
19: 27: 03. 000</ st art ><end type="text">2001-09-09

19: 31: 14. 000</ end></ r ow></ vi si t i nf 0></ new og>

to:
<new og>
<vi si tinfo>
<r ow>
<sessionid type="text">2453245as3q34</ sessi oni d>
<userid type="text">ni ckc</userid>
<pagecount type="nunber">3</pagecount >
<start type="text">2001-09-09 19:27:03. 000</start>
<end type="text">2001-09-09 19: 31: 14. 000</ end>
</ r ow>
</visitinfo>
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</ new og>

While the data is certainly the same, the document is not. The DOM requires that
each of those line feeds be considered a text node between element nodes,
complicating the process of analyzing the data.

These extraneous nodes can be removed with a process called normalization, which
combines adjacent text nodes into a single text node and removes any text nodes
that contain nothing but whitespace.

Back in the Tr ansf or nDat a application, normalize the document before doing any
analysis on it.

/11 NSERT THE TRANSFORMED DATA | NTO THE DATABASE

//Create the Statenent as scrolling, insensitive to
// ot her changes, and updat abl e
St atement insertStatenent =
db. creat eSt at ement (Resul t Set . TYPE_SCROLL_| NSENSI TI VE,
Resul t Set . CONCUR_UPDATABLE) ;

// Normalize the Docunent
newDoc. nor mal i ze();

} catch (Exception e) {
Systemout.printin("Error: "+e.get Message());

} finally {

Loop through the tables

The first step in inserting the data is to determine which tables are affected. The data
should be grouped within a single element for each table, though there is certainly
nothing to require that. The only requirement is that each table element is a child of
the root element, as shown below:

i ﬁbort org. w3c. dom Nodeli st ;
newDoc. nor nal i ze() ;

/] Get table nodes
NodelLi st tables = newDoc. get Docunent El enent () . get Chi | dNodes() ;
for (int i=0; i < tables.getLength(); i++) {

// For each table, get the table el enment and nane

El ement thisTable = (Element)tables.iten(i);

String tabl eNane = thisTabl e. get NodeNane() ;

System out . printl n(tabl eNane);

} catch (Exception e) {
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Retrieve a NodelLi st that consists of all of the children of the root element. If the
style sheet built the document properly, this represents all of the table elements.

Figure 14. clickstream, visitinfo

clickstream
visitinfo

Loop through the rows

Once the table is determined, retrieve the rows for that table by looping through
each one.

/] Cet table nodes
NodeLi st tabl es = newDoc. get Docunent El enent () . get Chi | dNodes() ;
for (int i=0; i < tables.getLength(); i++) {

// For each table, get the table el ement and name

El enent thisTable = (El enent)tables.iten(i);

String tabl eName = thi sTabl e. get NodeNane() ;

//CGet the rows for this table
NodeLi st rows = thisTabl e. get El enent sByTagNanme("row");
for (int j=0; j < rows.getlLength(); j++) {

El enent thisRow = (Element)rows.iten(j);

}
}

} catch (Exception e) {
Systemout.println("Error: "+e.getMessage());

Because the document is normalized and the structure is predetermined, you could
have accomplished this just as easily with get Chi | dNodes() .

Create the ResultSet

At first glance, it would seem that the application should use an | NSERT statement
to add data to the database, but in actuality, it uses a SELECT statement.

for (int i=0; i < tables.getLength(); i++) {
// For each table, get the table el emrent and name
El enent thisTable = (El enent)tables.iten(i);
String tabl eName = thi sTabl e. get NodeNane() ;

//Create the ResultSet for this table
Resul t Set insertset =
i nsert St at ement . execut eQuery("select * from "+t abl eNane) ;

//CGet the rows for this table
NodeLi st rows = thisTabl e. get El enent sByTagName("row");
for (int j=0; j < rows.getlLength(); j++) {

El enent thisRow = (Element)rows.iten(j);
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// The table is done, so cl ose the ResultSet
i nsertset.close();

When the application executes the query, a copy of the data and its structure fills the
Resul t Set object, i nsert set. This data can be changed or deleted, and those
modifications to the data set can then be sent back to the database.

After evaluating each row for a table, close the Resul t Set object to prepare for the
next table.

Create a new row

Adding new data to a Resul t Set (as opposed to changing existing data) involves
the use of the insert row. The insert row is a placeholder of sorts that allows an
application to make changes to the Resul t Set without disturbing existing data.

//Create the ResultSet for this table
Resul t Set insertset =
i nsert St at ement . execut eQuery("select * from "+t abl eNane) ;

//CGet the rows for this table
NodeLi st rows = thisTabl e. get El enent sByTagName("row");
for (int j=0; j < rows.getlLength(); j++) {

El enent thisRow = (Element)rows.iten(j);

//1nsert each row into the Result Set
i nsertset. noveTol nsert Row() ;

//Data will be added here

// Send new row to the dat abase
i nsertset.insertRow);

}

// The table is done, so close the Result Set
i nsertset.close();

For each row of XML data, create a placeholder row by pointing the Resul t Set to
the insert row using noveTol nsert Row( ) . After adding the data, send the new row
to the database using the i nsert Row( ) method. Until i nsert Row( ) is called, the
database remains untouched by the changes.

The data comes from the columns stored in each row.

Loop through the columns

After moving to the insert row, update each column with the appropriate data.
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NodeLi st rows = thisTabl e. get El enent sByTagNanme("row');
for (int j=0; j < rows.getlLength(); j++) {
El enent thisRow = (Element)rows.iten(j);

//1nsert each rowinto the Result Set
i nsertset.noveTol nsert Row() ;

//Get all colums for this row
NodeLi st col ums = t hi sRow. get Chi | dNodes() ;
for (int k=0; k < columms. getlength(); k++) {
[/ For each columm el ement, get the el enent name and val ue
El ement thi sCol umm = (El ement)col ums.item(K);
String col Name = t hi sCol umm. get NodeNane() ;
String col Val ue = thisCol um. get First Child().getNodeVal ue();

// Update this colum in the Result Set
i nsertset.updateString(col Name, col Val ue);

}

// Send new row to the database
i nsertset.insertRow);

Get all the columns in each row, looping through each and retrieving the column
name and value. Pass this information to the updat eSt ri ng() function. This
causes the Resul t Set to update the appropriate column with the appropriate value.
When the Resul t Set object sends the new row to the database, it includes these
values.

(NOTE: Not all database-driver combinations support updatable Resul t Set s. If this
becomes a problem, use these values to build an | NSERT statement and execute it
instead.)

The application can also change the updat eXXX() method used based on the type
of data.

Insert the proper data type

Because the type information is specified on each column element, the application
can use the appropriate updat eXXX() method to update the database.

for (int k=0; k < colums.getLength(); k++) {
[/ For each columm el ement, get the el enent name and val ue
El ement thi sCol umm = (El ement)col ums.item(K);
String col Name = t hi sCol umm. get NodeNane() ;
String col Val ue = thisCol um. get First Child().getNodeVal ue();
String col Type = thisColum. getAttribute("type");

// Update this colum in the Result Set
if (col Type.equal s("text")) {
i nsertset.updateString(col Nane, col Val ue);
} else if (col Type.equal s("number")) {
i nsertset. updat eDoubl e( col Name, new Doubl e(col Val ue) . doubl eVal ue());

developerWorks®

Manipulating data with XSL
© Copyright IBM Corporation 2001. All rights reserved.

Trademarks
Page 31 of 34


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

developerWorks® ibm.com/developerWorks

Retrieve the type information from the t ype attribute of the column element and use
it to determine which updat eXXX() method to use. This example shows only two
choices, t ext and nunber . In this case, nunber is treated as a doubl e to avoid
problems with integer values. Depending on the situation, more choices might be
appropriate.

Section 8. XSLT data manipulation summary

Summary

This tutorial demonstrated an application that retrieves data from a database into a
DOM Docurent object, then uses an XSL style sheet to transform the data into
another DOM Docunent . The style sheet uses XSL variables, XPath expressions,
and functions to simulate some of the operations that might be carried out by a
database stored procedure. The application then inserts the newly transformed data
inserted back into the database.
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Resources

Learn

For a basic grounding in XML, read through the Introduction to XML tutorial.

For information on the Document Object Model, read the Understanding DOM
tutorial.

For an intro to programming XML, try Doug Tidwell's XML programming in Java.

Order XML and Java from Scratch , by Nicholas Chase. It covers the use of
XML and Java in general, and other data-centric views of XML, such as XML
Query, and other uses for XML, such as SOAP. And besides, it's written by the
author of this fine tutorial.

Read G. Ken Holman's article for an in-depth discussion of XSLT.
Read the XSL Recommendation at the W3C.

Read the XPath Recommendation at the W3C for a complete look at its
capabilities.

Read Benoit Marchal's tip on using SAXTransformerFactory to achieve greater
flexibility and convenience with XSLT, or his feature on SAX, the Power API.

Get an overview of XSLT in What kind of language is XSLT? by Michael Kay.
See Sun Microsystems' information on JDBC.
Review recent developerWorks articles on working with JDBC:

* A July 2001 look at the latest JDBC: What's new in JDBC 3.0 by Josh
Heidebrecht

e An easy JDBC wrapper by Greg Travis
For information on using JDBC and XML, read the companion tutorials Using

JDBC to extract data into an XML document and Using JDBC to insert XML
data into a database.

Stay current with developerWorks technical events and Webcasts.

Get products and technologies

Download a zip archive of the sample code presented in this tutorial.
Download the Java 2 SDK, Standard Edition version 1.3.1.
Download JAXP 1.1, the Java APIs for XML Processing.

Download Xalan Java, an XSL Transformation engine supporting TrAX.
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* Download Xalan C++, an XSL Transformation engine supporting TrAX.
» Download JDBC drivers for your database.

» Download JDataConnect, a JDBC driver that supports DB2, Oracle, Microsoft
SQL Server, Access, FoxPro, Informix, Sybase, Ingres, dBase, Interbase,
Pervasive and others.

» For an open-source database, download MySQL and a MySQL JDBC driver.

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

Discuss

» Participate in the discussion forum for this content.
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