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As Web services grow in popularity, enterprising Web and application developers
create new and innovative applications with their data. In addition to single-service
applications, developers are creating mashups, applications that combine data from
multiple services to create something new. This series chronicles the creation of the
ultimate mashup, an application that not only stores data from different mashups but
uses semantic technology to enable users to create their own mashups by swapping
services, or even by picking and choosing data. It uses Java™ programming and a
combination of servlets, JSP, software from the open source Jena project, and DB2's
new native XML capabilities. In this part, Nicholas Chase introduces the concept of
mashups, shows you how they work and how to build a simple version of one.

Section 1. Before you start

This tutorial is for developers who want to learn more about using and combining
Web services from the XML point of view, and how to output that data to the Web.
All services discussed in this tutorial are REST services, but the concepts are the

Use and combine Web services Trademarks
© Copyright IBM Corporation 2006, 2007. All rights reserved. Page 1 of 41


mailto:ibmquestions@nicholaschase.com
http://www.ibm.com/developerworks/ibm/trademarks/
http://www.ibm.com/legal/copytrade.shtml

developerWorks® ibm.com/developerWorks

same for SOAP services. This tutorial assumes that you are familiar with Java™
programming, XML, Web development, and the basic concepts of Web services. If
you need a refresher on these topics, please see Resources for more information.

About this series

It seems you can't turn around on the Web these days without running into a Web
site that either offers access to its data through a Web-services-based API or uses
data from another site obtained through a Web-services-based APIl. When you
consider the advantage of using existing information in your own applications, that's
probably not terribly surprising. It was also just a matter of time before someone
started to combine the data from these disparate systems to create something
entirely new. These applications, called mashups, are the latest rage on the Web,
from community-based sites to specialized search sites to the ever-present mapping
mashups.

Mashups are almost all useful, but they are all developed for a specific set of
services. If one of those services changes, or if the preference for a specific service
of a particular type changes, you'll have lots of work to do.

The purpose of this tutorial series is to create a mashup application so smart that
users can literally add and remove services at will, and the system will know what to
do with them. The series progresses as follows:

Here in Part 1, | introduce the concept of mashups, showing you how they work and
building a simple version of one. You also discover serious performance problems
involved in making potentially dozens of Web calls.

In Part 2, you solve some of that problem by using DB2's new pureXML capabilities
to build an XML cache, which saves the results of previous requests and also
enables you to retrieve specific information.

Ultimately, you will need to use ontologies, or vocabularies that define concepts and
their relationships, so in Part 3 you start that process by learning about RDF and
RDFs, two key ingredients in the Web Ontology Language (OWL), which | discuss in
Part 4. In Part 5, you take the ontologies created in Part 4 and use them to enable
users to change out information sources.

In Part 6, the fun increases. At this point, you have a working application and the
framework in place so that the system can use semantic reasoning to understand
the services at its disposal. In this part, you give the user control, enabling him or her
to map new services into the ontology and to pick and choose the data that is used
for a custom mashup.
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About this tutorial

Over the course of this tutorial, you will learn how to create an application that
retrieves and displays Web service information from a generic point of view; in other
words, adding new services is practically a matter of configuration rather than
programming.

This tutorial teaches you to:
* Reguest data from a REST Web service
» Easily serialize XML data for output or display

* Create an XML template, and then replace pre-determined elements and
attributes with dynamic data

e Add XML nodes from multiple documents into a single output document
» Create a system that displays multiple Web services

» Create a system in which one Web service can provide information based
on the output of a second Web service

This tutorial uses the Java language, but the concepts are the same for any
programming language or operating system.

Prerequisites

To follow along with the code in this tutorial, you will need to have the following
software installed and tested.

« Apache Tomcat or other servlet engine: This tutorial assumes that you will
build Web applications using servlets, so you'll need a servlet engine such
as Apache Tomcat. If you choose to build the application using another
environment, just make sure you have the appropriate software on hand.
Download apache-tomcat-5.5.17.zip and install into a directory with no
spaces in the directory name.

e Java: Apache Tomcat 5.5, with which this tutorial is built, requires Java
1.5 or higher. Download the J2SE SDK.
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* To make things easier, you can use an IDE such as Eclipse or IBM®
Rational™ Web Developer for your development. You can download
Eclipse at Eclipse.org, download a trial version of Rational Web
Developer, or use your favorite development environment. You won't do
anything fancy as far as compilation and deployment are concerned.

In Parts 2, 4, 5, and 6 of the series, you will also need:

* IBM® DB2® 9 (formerly known as "Viper"): This relational database also
includes significant XML capabilities, which you'll need for this tutorial.
You can download a trial version of DB2 9: DB2 Enterprise 9 or DB2
Express-C 9, a no-charge version of DB2 Express 9 data server.

Section 2. Overview

Before you dive into the mechanics of making this work, take a look at what it is
you're trying to do.

Why Web services?

Depending on how loosely you define them, Web services have been around in one
form or another for a decade or more, but now you hear an awful lot about them,
especially on the Web. Why? Well, it has to do with how the Web is expanding at the
moment.

Web services are a way to send information back and forth between servers in
different locations. In most cases, the information going back and forth is XML,
which provides an operating system and programming-language independent set of
data. In other words, a server running a Perl application on Linux can send
information over the Internet to a server running Java on Windows, and both of them
will be able to understand it.

The reason this is important is that the generation whose mantra was "Information
wants to be free" has moved from unemployed college students working away in the
middle of the night to the movers and shakers in the information industry. It has now
gotten to the point that if your Web application doesn't have a Web services-based
API that enables others to use your data, you're considered backward, and perhaps
a trifle suspect. Sometimes it seems that one of the worst things you can say about
a Web site or application is "It's terrific, but it's a walled garden."”
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At the very least, an application isn't be considered cool unless other people can use
it from some sort of API.

SOAP versus REST versus XML-RPC

Just because you have an API, doesn't mean that it's like everybody else's API. A
wide variety of options exist, and no particular standard has been chosen, although
popularity of one type of API or another waxes and wanes with popular sentiment
(and developer choices) regularly. In many cases, an application provides access
through more than one type of API.

At the moment, the most popular types of APIs are:

» REST: Although not the first to emerge, REST quickly gained popularity
through its simplicity. All that's necessary to make a request is a URL; the
XML is sent back in response to an HTTP request, just like a Web page.

» SOAP: The protocol that started it all, SOAP provides a much more
robust way to make requests, but is more robust than most APIs need. It's
also more complicated to use. That said, many toolkits exist to make the
process easier, and tools such as Web Service Description
Language-to-code converters keep this a popular option.

* XML-RPC: More complex than REST but simpler than SOAP, XML-RPC
is still a favorite for many programmers who prefer its Remote Procedure
Call style.

» JavaScript: The newest trend in APIs is for applications to offer a free
JavasScript library that is the only way to access data. This enables
anyone to place the data on their Web pages easily, but limits integration
with other services. In some cases, data from other services can be fed to
the JavaScript API, but feeding data from the JavaScript API to other
services can be difficult or impossible. That said, look for these
restrictions to be called out as the "walled gardens” they are, and for
access to lighten up somewhat.

Now, with the exception of some JavaScript APlIs, all of these APIs are based on the
concept of sending XML in response to a request, which means that if you build your
application on the idea of receiving XML, you'll ultimately be able to use just about
anything.

To make things simple for now, though, let's stick with REST, though the concepts
apply to any of the first three options.

What's a mashup?
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The purpose behind having all of this information is for others to use it in some way.
In some cases, that doesn't necessarily mean using it in the way you expect. For
example, Amazon Light contains listings of products sold by Amazon.com (see
Resources for a link), but it combines them with data from Google, Yahoo!,
Del.icio.us, Blogger, and even DropCash. ActorTracker (see Resources for a link)
combines Amazon, eBay, and other movie data. ChicagoCrime.org puts publicly
available statistics on a Google map.

You can even keep up with new mashups by reading (or even subscribing to)
MashupFeed.com, which lists new mashups by APl and by popularity. It also has a
very long list of APIs available for integration into new mashups, in case you want to
make one of your own.

Basically, a mashup is a combination of information from more than one source,
mixed up in such a way that you create something new, or at least useful.

The overall goal

One thing that all of these mashups have in common is that they were specifically
designed for a purpose, with various choices -- such as what service to use, and
how to access the data -- hard coded into the application. Your goal is to change
that. You want to create an application that enables the user to make his or her own
choices, to, say, switch out Google for Yahoo!, or Barnes and Noble for
Amazon.com.

You also want the user to be able to create something entirely new without having to
do any programming.

To make that happen, you need to do several things:
1. Create a flexible structure for your mashup that enables services to be
changed and changed out easily.

2. Create an efficient storage system that enables you to easily cache and
remix data.

3. Create an ontology that enables the application to understand the data it
deals with. In other words, the application understands what a price or a
location is, at least in relation to other, related data.

4. Find a way to programmatically use that ontology.
5.  Give the user a way to interact with the data to create new mashups.

You'll be doing all of those things in the course of this series.
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First steps to do right now

In this tutorial, to start that process, you will create a small mashup that enables
some of these features.

First, you'll display basic information returned by a REST service. Then, you'll move
on to create an XML-based template that enables you to control what each REST
result will ultimately look like.

From there, you'll make it easy to extend the system to display information from
multiple services. For example, you'll see results from both Yahoo! and Flickr.

Finally, you'll enable the system to perform the more complex mashup task of
displaying information from one API based on the information returned by another
API. For example, you'll feed URLSs returned by Yahoo! to the Technorati Web
service to see how many blog entries refer to each URL.

Let's get started.

Section 3. Extracting information from an XML feed

Now that you've set up everything, you can begin to create the actual mashup. You'll
start by simply extracting information from an XML file residing on the local hard
drive.

The sample data

| start with an XMLTYV file already sitting on my hard drive. This data details
television channels and programs, along with information and scheduling for each
show. Because the complete file was more than 10MB, | extract just a small sample.
You can see the structure in Listing 1.

Listing 1. The sample data

<?xm version="1.0" encodi ng="1SO 8859-1"?>

<tv source-info-url="http://I|abs. zap2it.conl"
sour ce-info-name="TM5 Data Direct Service"
gener at or - i nf o- name=" XM.TV"
generator-info-url="http://ww.xmtv.org/">

<programme start="20060714043000 - 0400"
st op="20060714050000 - 0400"
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channel ="121883. | abs. zap2it. coni >
<title lang="en">Fl i ntstones</title>
<sub-title |l ang="en">The G avel berry Pie
Ki ng</sub-title>
. <desc | ang="en">Fred gets fired and enters
t he
pi e- baki ng busi ness. </ desc>
<credits>
<act or >Al an Reed</ act or >
<actor>Jean Vander Pyl </actor>
<actor>Mel Bl anc</ act or >
<act or>Gerry Johnson</ act or>
<act or >Don Messi ck</ act or >
</ credits>
<dat e>19651112</ dat e>
<cat egory | ang="en">Chi | dr en</ cat egory>
<cat egory | ang="en" >Ani nat ed</ cat egor y>
<cat egory | ang="en">Seri es</cat egory>
<epi sode- hum
syst en¥" dd_pr ogi d">EP001648. 0149</ epi sode- nunw
<epi sode- num
syst en¥" onscr een" >65149</ epi sode- nunp
<subtitles type="teletext" />
<rating systen¥"VCH P">
<val ue>TV- G/ val ue>
</rating>
</ pr ogr amme>
<pr ogramme start="20060714050000 -0400"
st op="20060714053000 - 0400"
channel ="121883. | abs. zap2it. cont >
<title | ang="en">Dastardly &anp;
Mittley</title>
<sub-title lang="en">Muttley On the
Bount y</sub-titl e>
<cat egory | ang="en">Chi | dr en</ cat egory>
<cat egory | ang="en">Ani mat ed</ cat egor y>
<cat egory | ang="en">Seri es</ cat egory>
<epi sode- num
syst em="dd_progi d">EP001168. 0006</ epi sode- nunw
<epi sode- num
syst en=" onscr een" >6901</ epi sode- nune
<rating systen¥"VCH P">
<val ue>TV- &/ val ue>
</rating>
</ pr ogr amme>
<programme start="20060714053000 -0400"
st op="20060714060000 - 0400"
channel ="121883. | abs. zap2it. coni >
<title | ang="en">Banana Splits</title>

'.</progranne>
</tv>

This is just a normal XML file, with a root element and a number of individual record
elements. In this case the record elements are the programme elements. | want to
loop through each of them and display specific information.

Parse the data

To start, parse the document into memory so you can work with it, as in Listing 2.

Listing 2. Parsing the document
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i mport org.w3c.dom Docunent;

i mport javax.xnl . parsers. Docunent Bui | der;

i mport javax.xmnl . parsers. Docunent Bui | der Fact ory;
i mport java.io.File;

public class Sinpledient {

public static void main(String[] args) {

try {

Docurent Bui | der buil der =
Docunent Bui | der Fact ory. newl nst ance() . newbDocunent Bui | der () ;
Docurment docunent = buil der. parse(
new File("/SWxm tv-0.5.44-wi n32/sanpl e. xm "));

} catch (Exception e){

e.printStackTrace();

This application isn't particularly difficult. It simply creates a class that parses a file
on the local operating system into a Document object you can then manipulate. Of
course, in a production environment, you'd create more robust exception handling in
this and later situations than I've done here, but this isn't a production environment,
and isn't meant to be.

In the past, you would then work your way through that Document object looking for
specific nodes. Fortunately, you don't have to do that anymore.

Introducing XPath

Every XML document has a structure, and previously to programmatically deal with
one, you had to either work your way through the document in a tree-like fashion
using one of the document object models, or use an event-based API such as SAX
to find the information you want.

But that's always seemed kind of silly, especially for developers who were used to
working with XSL transformations and their style sheets, which enabled developers
to specify a node or group of nodes using an XPath expression. Consider, for
example, the XPath expressions in Listing 3.

Listing 3. XPath expressions

/ pr ogr anme
ating

rograme/ @Gtart
itle[@ang="en']
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They specify, in order, any pr ogr anmre child of the root t v element, any r at i ng
element anywhere in the document (the double slash (//) indicates any descendant
of the current node, which in this case is the root element), the st art attribute of
any programme element, and any ti t | e element that has a lang attribute equal to
en.

Fortunately, these days you don't have to resort to tricks such as creating an XSL
transformation to use XPath expressions. In this application, you'll use them directly
from your Java application to pull any information that you need.

Evaluating an XPath expression

Your goal is to loop through each of the pr ogr ammre elements in the document, so
your first steps are to create an XPath expression that represents them and to
evaluate that expression, as you can see in Listing 4.

Listing 4. Evaluating an XPath expression

inmport java.io.File;

i mport javax.xnm . xpat h. XPat h;

i mport javax.xmnl . xpat h. XPat hFact ory;

i mport javax. xnl . xpat h. XPat hConst ant s;
i mport org.w3c. dom NodelLi st ;

public class Sinpledient {
public static void main(String[] args) {

try {

Docurent Bui | der buil der =
Document Bui | der Fact ory. newl nst ance() . newDocunent Bui | der () ;
Document docunent = buil der. parse(
new File("/SWxm tv-0.5.44-wi n32/sanpl e. xm "));

XPat h xpath = XPat hFact ory. newl nst ance() . newXPat h() ;
String expression = "//progranme";
NodeLi st recordNodes =
(NodelLi st) xpath. eval uat e(
expressi on, docunent, XPathConstants. NODESET) ;

Systemout.println("The result has "+
recor dNodes. get Lengt h() +" nodes");

} catch (Exception e){

e.printStackTrace();

First, create the XPat h class from an Xpat hFact or y. Once you have the class,
you can use the eval uat e() method to extract a NodeLi st of relevant nodes by
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feeding it the XPath expression that represents the nodes you want, the document in
which to look for them, and the type of data you want returned.

This last parameter can be quite powerful. In this case, you return a set of nodes,
but you might also tell the method that you want just a single node, or even a
Boolean value that simply tells you whether or not the expression represents any
actual nodes.

Once you get the data back, you can treat it as a NodeLi st object you've retrieved
any other way. Here you can see that the code requests the number of nodes, just
as you might do with a NodeLi st obtained with the DOM's get Chi | dNodes()
method.

If you execute the application, either from the command line or from within Eclipse or
another IDE, you'll see output that tells you how many programme elements existed
in the document, as in Listing 5.

Listing 5. Executing the application

The result has 12 nodes

Create the output document

You can simply run through each document and output individual pieces of data, but
that locks you in to specific formats, display methods, and so on. Instead, you'll
create an output document, an XML document to which you can add the information
you want to output. You can then output that document to your chosen destination.

In Listing 6, start by creating the actual Document object.

Listing 6. Creating the output Document

i mport org.w3c.dom NodelLi st ;

i mport org.w3c. dom Node;

i mport org.xnl.sax. | nput Source;
i mport java.io.StringReader;

public class Sinpledient {
public static void main(String[] args) {
try {
NodeLi st recordNodes = (NodeLi st) xpath. eval uat e(
expressi on, docunent, XPathConstants. NODESET);
Systemout. println("The result has "+
recor dNodes. get Lengt h() +" nodes");

Document host Doc = bui |l der. par se(

Use and combine Web services Trademarks
© Copyright IBM Corporation 2006, 2007. All rights reserved. Page 11 of 41


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

developerWorks® ibm.com/developerWorks

new | nput Sour ce(new StringReader ("<div />")));
Node host Root = host Doc. get Docunent El enent () ;

} catch (Exception e){
e.printStackTrace();

The first step is to create a new Docunent object, and to do that, you parse an XML
document that provides a shell, of sorts -- in this case, a di v element -- into which
you can place the data. Rather than using an actual file, however, you can use a
StringReader and an | nput Sour ce to make a Docunent object out of a
String.

Once you have the Docunent , you can reference its root element in order to add
data.

Transfer nodes from one document to the other

Now, as anyone who's tried to do it can tell you, you can't simply take a Node from
one Docunent and add it to another Docunent . Well, not without getting a nasty
runtime error, anyway. So, to safely transfer the information from the source
document to the output document, you need to import it, as you see in Listing 7.

Listing 7. Transferring nodes from one document to another

NodeLi st recordNodes = (NodeLi st) xpath. eval uat e(
expressi on, docunent, XPathConstants. NODESET);
Systemout. println("The result has "+
recor dNodes. get Lengt h() +" nodes");

Document host Doc = bui |l der. par se(
new | nput Sour ce(new StringReader ("<div />")));
Node host Root = host Doc. get Docunent El enent () ;
for (int i=0; i < recordNodes.getLength(); i++) {
Node i mport edNode =
host Doc. i nport Node(r ecor dNodes. iten(i), true);

host Root . appendChi | d(i npor t edNode) ;
host Root . appendChi | d( host Doc. cr eat eText Node("\n"));

}
} catch (Exception e){

e.printStackTrace();

For each Node in the NodeLi st , use the host Doc' s i nmport Node() method to
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create a copy of the Node that belongs to host Doc. The second parameter tells the
application whether to do a deep copy. In other words, by specifying that value as
true, you say that you want not only the pr ogr amre element, but also all of its
children and other descendants.

Once you have a copy that's imported into the host Doc, you can append it to the
host Root . Then, add a simple line feed text node to make the results easier to
read.

Output the results

To output the host document, you'll use an old XSLT-related trick to serialize it to the
command line, as in Listing 8.

Listing 8. Outputting the results

i mport java.io. StringReader;

i mport javax.xm .transform Transforner;

i mport javax.xm .transform Transf or ner Fact ory;
i mport javax.xm .transform dom DOMSour ce;

i mport javax.xm .transform stream StreanResul t;

public class Sinpledient {
for (int i=0; i < recordNodes.getLength(); i++) {

Node i mport edNode =

host Doc. i nport Node(recordNodes.iten(i), true);
host Root . appendChi | d(i nmpor t edNode) ;
host Root . appendChi | d( host Doc. cr eat eText Node("\n"));

}

DOVBSour ce source = new DOVSour ce( host Doc) ;
StreanResult result = new StreanResul t (System out);
TransfornerFactory transFactory =

Tr ansf or ner Fact ory. newl nst ance() ;
Transformer transformer = transFactory. newTransformer();
transforner.transforn(source, result);

} catch (Exception e){
e.printStackTrace();

First you create a DOMSour ce out of the Docunent you want to output. Then, create
a St reanResul t that represents the command line. From there, create a new

Tr ansf or ner, but don't feed it a style sheet because you want the Docunent to be
unchanged. (That's one of the advantages of this output method; if you later decide
to transform the data before outputting it, adding a stylesheet into the process is
almost trivial.) Finally, transform the document and send the results to the command
line.
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The results
You can see the resulting output in Listing 9.

Listing 9. The result of outputting the document

The result has 12 nodes
<?xm version="1.0" encodi ng="UTF- 8" ?><di v><pr ogr anme
channel ="121883. | abs. zap2i t.cont' start="20060714043000 - 0400"
st op="20060714050000 - 0400">
<title |lang="en">Fl i ntstones</title>
<sub-title | ang="en">The G avel berry Pie King</sub-title>
<desc | ang="en">Fred gets fired and enters the pie-baking
busi ness. </ desc>
<credits>
<act or >Al an Reed</ act or >
<act or>Jean Vander Pyl </actor>
<act or >Mel Bl anc</ act or >
<act or>Gerry Johnson</ act or >
<act or >Don Messi ck</ act or >
</credits>
<dat €>19651112</ dat e>
<cat egory | ang="en">Chi | dr en</ cat egory>
<cat egory | ang="en" >Ani mat ed</ cat egor y>
<cat egory | ang="en">Seri es</ cat egory>
<epi sode- num syst em=" dd_pr ogi d" >EP001648. 0149</ epi sode- nun®
<epi sode- num syst enr" onscr een" >65149</ epi sode- nun®
<subtitles type="teletext"/>
<rating systenr"VCH P">
<val ue>TV- G/ val ue>
</rating>
</ pr ogr amme>
<programme channel ="121883. | abs. zap2it.cont' start="20060714050000 - 0400"
st op="20060714053000 - 0400">
<title lang="en">Dastardly &anp; Mittley</title>

"élprogranne>
<programme channel ="121883. | abs. zap2it.con' start="20060714053000 - 0400"
st op="20060714060000 - 0400" >
<title | ang="en">Banana Splits</title>

IIQ/progranne>

</ di v>
Notice that you still have the original output statement, and that the data is
essentially unchanged, except for the fact that it's now in a di v element.

In the next section, you'll look at how to easily change the structure of the outputted
data using XML-based templates.

Section 4. Making things generic using templates
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So far you've looked at the mechanics of retrieving an XML document, finding
individual records, and outputting them. That's all well and good, but in the long run,
not much more useful than simply retrieving the document and displaying it directly.
In this section, you start the process of massaging the data into a more desirable
form using templates.

Using templates

The ultimate goal is to create an application than enables users to make choices
about content to display, so the last thing you want to do is create a system that
requires programming to change the appearance of data. To get around that
problem, you can create templates into which the live data can be inserted.

For example, you can create a template such as the one in Listing 10.

Listing 10. A sample template

<p><b><val ue/ ></ b>: <val ue/></p>

This template takes two values, which you can then replace with live data. For
example, Listing 11 shows two different uses of this simple template.

Listing 11. Two different uses of the same template

<p><b>The West W ng</b>: Wen a
urani umbearing rig crashes in an |daho tunnel, the White House
scranbl es
to assess the potential crisis; election strategists mull dropping Vice
Presi dent Hoynes (Ti m Mat heson) fromthe Denocratic ticket.</p>
<p><b>One killed, one mssing in Chio storns; rare
twi ster
in New York state</b>: (Undated-AP) July 13, 2006 - At |east
one person died after up to nine inches of rain brought flooding to
I ndi ana
and OChio, while tornado north of New York City partly coll apsed a
commer ci al
bui l ding and ripped the roof off a hotel.</p>

In the first case, this is television data and in the second, it's search results. The
difference is their source documents and the XPath expressions that represent what
was added. In the first case it was the / t v/ programme/titl e and

[ tv/ programe/ desc values from the XMLTV feed. In the second it was the

/ Resul t Set/ Result/ Titl eand/ Resul t Set/ Resul t/ Sumrary values from a
Yahoo! search result. In this section, you'll look at using XPath to insert specific data
into a template and then at outputting the resulting data.
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Create the template document

To begin, create a Docunent object out of the template, as you can see in Listing
12.

Listing 12. Creating the template Document

Document host Doc = bui |l der. par se(
new | nput Sour ce(new StringReader("<div />")));
Node host Root = host Doc. get Docunent El ement () ;

for (int i=0; i < recordNodes.getlength(); i++) {

String tenplate =
"<p><b><val ue/ ></ b>: <val ue/ ></ p>";
Docunent tenpl ateDoc = buil der. parse(
new | nput Sour ce(new StringReader (tenplate)));

}

DOVBour ce source = new DOVSour ce( host Doc) ;
StreanResult result = new StreanResul t (System out);

Here you use the same technique used to create the host document. But instead of
a single element, you seed the document with the actual template you want to use
for each record in the results.

Find the nodes to replace

The next step is to use an XPath expression to locate all of the nodes in the
template Document that are elements named value, as you can see in Listing 13.

Listing 13. Finding the nodes to replace

for (int i=0; i < recordNodes.getLength(); i++) {

String tenplate =
" <p><b><val ue/ ></ b>: <val ue/ ></ p>";
Docunent tenpl at eDoc = buil der. parse(
new | nput Sour ce(new Stri ngReader (tenpl ate)));

expression = "//val ue";
NodeLi st tenpl at eNodes =
(NodeLi st) xpat h. eval uat e(
expressi on, tenpl ateDoc, XPathConstants. NODESET) ;
for (int J=0; j < tenpl ateNodes. getlLength(); j++){
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}
DOVSour ce source = new DOVSour ce( host Doc) ;

The XPath expression represents all value elements in the Document, so when you
evaluate it against the t enpl at eDoc object, you get a NodeLi st that points to all
of the val ue elements in that Docunent . You can then loop through each of those
Nodes and take action.

Find the replacement data

The action that you want to take is to replace those elements with specific data, so
the next step is to find that data. In Listing 14, you look for it using specific XPath
expressions.

Listing 14. Finding the replacement data

for (int i=0; i < recordNodes.getlength(); i++) {

String tenplate =
" <p><b><val ue/ ></ b>: <val ue/ ></ p>";
Docunent tenpl at eDoc = buil der. par se(
new | nput Sour ce(new StringReader (tenplate)));

String[] elementValues = {"title[@ang="en']",
"desc[ @ang="en']"};

expression = "//val ue";
NodelLi st tenpl at eNodes =
(NodelLi st) xpat h. eval uat e(
expressi on, tenpl ateDoc, XPat hConstants. NODESET) ;
for (int J=0; j < tenpl ateNodes. getLength(); j++){

i f ( (Bool ean)xpat h. eval uat e( el enent Val ues[j ],
recordNodes.iten(i),
XPat hConst ant s. BOOLEAN) ) {

Node val ueNode =(Node) xpat h. eval uat e(
el enent Val ues[j],
recor dNodes.iten(i),
XPat hConst ant s. NODE) ;

String replacenent Val ue = val ueNode. get Text Cont ent () ;

}
DOVBour ce source = new DOVSour ce( host Doc) ;

You have two slots in the template, so you'll define two different XPath expressions
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to fill them. For each record node, first check to see whether the record node
(recor dNodes. i t en(i ) ) contains the target expression (elementValues|j]). (The
context node is / t v/ pr ogr amme, so the XPath expression is relative to that.)

If the node exists, you can then use the eval uat e() method, along with the
XPat hConst ant s. NODE constant, to retrieve the node itself. You can then extract
the actual text of the Node so you can add it to the template.

Add the replacements to the template

Now that you have the replacement text, you can add it to the template, as in Listing
15.

Listing 15. Adding replacement values to the template

expression = "//val ue";

NodeLi st tenpl at eNodes = (Nodeli st) xpath. eval uat e(
expression, tenplateDoc, XPathConstants. NODESET) ;

for (int j=0; j < tenpl ateNodes. getLength(); j++){

Node t hi sTenpl at eNode = tenpl at eNodes.iten(j);
Node parent Node = thi sTenpl at eNode. get Par ent Node() ;

i f ( (Bool ean)xpat h. eval uat e( el enent Val ues[j ],
recordNodes.iten(i), XPathConstants.BOOLEAN)) {

Node val ueNode = (Node) xpat h. eval uat e(
el ement Val ues[j], recordNodes.iten(i),
XPat hConst ant s. NODE) ;
String repl acenent Val ue = val ueNode. get Text Cont ent () ;

Node repl acenent Node =
tenpl at eDoc. cr eat eText Node( r epl acenent Val ue) ;
par ent Node. r epl aceChi | d(r epl acenent Node,
t hi sTenpl at eNode) ;

For each template node to be replaced, first obtain a reference to that specific node.
Then get a reference to that node's parent, which will ultimately enable you to
replace the template node.

Once you determine that a replacement value exists and retrieve that value,you first
create a new text node within the t enpl at eDoc. That node contains the
replacement value. You can then use the r epl aceChi | d() method to replace the
original value element (t hi sTenpl at eNode) with the new replacement text node.
The result is a template that contains the new information.
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Add the new template to the output document

Once you have the completed template, add it to the output document, just as you
added the raw data in the previous section, as in Listing 16.

Listing 16. Adding the completed template to the output document

for (int j=0; j < tenpl ateNodes. getlLength(); j++){

par ent Node. r epl aceChi | d(r epl acenent Node,
t hi sTenpl at eNode) ;

}
Node i nmport edNode = host Doc. i nport Node(
t enpl at eDoc. get Docunent El enent (), true);
host Root . appendChi | d(i nport edNode) ;
host Root . appendChi | d( host Doc. cr eat eText Node("\n"));

}

DOVBour ce source = new DOVSour ce( host Doc) ;
StreanResult result = new StreanResul t (System out);

For each record, process the template and then add it to the host document just as
you previously added the raw document. Once that process is complete, output the
host document as usual. For the abbreviated TV listings document, the results look
like Listing 17.

Listing 17. The final results

<?xm version="1.0"
encodi ng="UTF- 8" ?><di v><p><b>Fl i nt st ones</ b>
:Fred gets fired and enters the pie-baking business. </ p>
<p><b>Dastardly &anp; Mittley</b>: <val ue/ ></ p>
<p><b>Banana Splits</b>: <val ue/ ></ p>
<p><b>Pr oj ect Runway</ b>: <val ue/ ></ p>
<p><b>Pr o] ect Runway</ b>: <val ue/ ></ p>
<p><b>Cel ebrity Poker Showdown</b>: Angi e Di cki nson, Penn
Jillette, Jeff Gordon, Kathy Griffin and Ron Livingston conpete on behal f
of their favorite charities.</p>
<p><b>Cel ebrity Poker Showdown</b>:WIlie Garson, Jennie
Garth, Richard Kind, Dave Navarro and Jerry O Connell conpete on behal f of
their favorite charities.</p>
<p><b>Kathy Giffin: My Life on the D List</b> Kathy's
trip to entertain the troops is w nding down. </ p>
<p><b>Kathy Giffin: My Life on the D List</b>: Kathy has
probl ens with her new puppy; the Learning Annex hires Kathy to teach a
cl ass. </ p>
<p><b>Pr o] ect Runway</ b>: <val ue/ ></ p>
<p><b>Pr o] ect Runway</ b>: <val ue/ ></ p>
<p><b>The West W ng</b>: When a uraniumbearing rig
crashes in an | daho tunnel, the Wite House scranbles to assess the
potential crisis; election strategists null dropping Vice President
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Hoynes (Ti m Mat heson) fromthe Denocratic ticket.</p>
</ di v>

Notice that the template still contains value elements in cases in which the data
wasn't found in the source document. Browsers will ignore them, but you also have
the option to put them into separate namespaces, or even to remove them
altogether before output. (For example, that might be a good application for XSL
transformations.)

Section 5. Even more generic: Multiple services

At this point, you can essentially control the output of the application through a
series of strings, whether they represent the template or XPath expressions to fill the
template. In this section, you'll genericize the application even further, enabling you
to automatically add services to and remove services from the output by controlling
the contents of an array.

Creating the service array

The first step is to create an array of Service objects that include information
necessary for processing them. In the final application, you'll create this array
dynamically, perhaps pulling service information from a database, but for now you
can arbitrarily create the Service class and it's members, as seen in Listing 18.

Listing 18. Creating the service array

public class Service {

String nane = "";

String baseURL = "";

String tenplate = "";

String[] el errentVaI ues = {"title", "desc"};
String recordExp ="

public static Service[] getServices(){
Service[] services = new Service[2];

Service thisService = new Service();

t hi sServi ce. nane = "Yahoo! Search";
t hi sServi ce. baseURL =
"http://api.search. yahoo. coni NewsSear chSer vi ce/ V1/ newsSear ch?appi d=ma
shupi d&t ype=al | &uer y=New+Yor k" ;
thisService.tenplate =
"<p><b><val ue/ ></ b>: <val ue/ ></ p>";

thi sService. el enentVal ues[0] = "Title";
t hi sServi ce. el enent Val ues[ 1] = " Summary";
Use and combine Web services Trademarks
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thi sService.recordExp =
"/ Resul t Set/ Resul t";
servi ces[ 0] = thisService;

Servi ce thisService2 = new Service();

t hi sServi ce2. nane = "YouTube";

t hi sServi ce2. baseURL =
"http://ww. yout ube. com api 2_r est ?net hod=yout ube. vi deos. | i st _by_tag&d
ev_i d=s2gNEM 7gqoU&t ag=New+Yor k" ;

thisService2.tenplate =

"<p><val ue/ >: <val ue/ ></ p>";

t hi sServi ce2. el enent Val ues|[ 0]

t hi sServi ce2. el enent Val ues|[ 1]
"descri ption";

t hi sServi ce2. recordExp =
"/ut_response/video_list/video";

servi ces[ 1] = thisService2;

"title";

return services;

This is not a paragon of Java design, but it does what it needs to do. It creates a
class that includes as attributes the values that you previously hard coded into the
application, such as the template and the XPath expression that represents an
individual record. It also includes attributes that are specific to each service, such as
the URL and name.

The class includes a static method, get Ser vi ces( ), which arbitrarily creates two
Service objects and adds them to an array.

You'll use that array within the application.

Looping through each service
To add each service is fairly straightforward, as you can see in Listing 19.

Listing 19. Adding multiple services

bﬁblic class Sinpledient {
public static void main(String[] args) {

try {

Service[] svcs = Service. get Services();
Docurnent Bui | der buil der =
Docunent Bui | der Fact ory. newl nst ance() . newDocunent Bui | der () ;

Document host Doc = bui |l der. par se(
new | nput Sour ce(new StringReader ("<div />")));
Node host Root = host Doc. get Docunent El ement () ;

for (int s=0; s < svcs.length; s++){
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Servi ce svc = svcs[s];
Docunent docunent = buil der. parse(svc. baseURL);

XPat h xpath = XPat hFact ory. newl nst ance() . newxPat h() ;

String expression = svc.recor dExp;

NodeLi st recordNodes = (NodeLi st) xpath. eval uat e(
expressi on, docunent, XPathConstants. NODESET);

Node titl eNode = host Doc. cr eat eText Node(svc. nane) ;
El enent titleEl ement = hostDoc. creat eEl ement ("h1");
titl eEl enent. appendChil d(titl eNode);

host Root . appendChi l d(titl eEl ement);
for (int i=0; i < recordNodes.getlLength(); i++) {

String tenplate = svc.tenpl ate;
Document tenpl ateDoc = bui |l der. par se(
new | nput Sour ce(new StringReader (tenplate)));

String[] el enentVal ues = svc. el enent Val ues;

expression = "//val ue";
NodeLi st tenpl at eNodes = (NodelLi st) xpath. eval uat e(
expr essi on,
t enpl at eDoc,
XPat hConst ant s. NODESET) ;
for (int j=0; j < tenpl ateNodes. getLength(); j++){

Node t hi sTenpl at eNode = tenpl at eNodes.iten(j);
Node parent Node = thi sTenpl at eNode. get Par ent Node() ;

if ( (Bool ean)xpat h. eval uat e( el ement Val ues[j ],
recor dNodes. iten(i),
XPat hConst ant s. BOOLEAN) ) {

Node val ueNode = (Node) xpat h. eval uat e(
el ement Val ues[j ],
recor dNodes.iten(i),
XPat hConst ant s. NODE) ;
String repl acenment Val ue =
val ueNode. get Text Cont ent () ;
Node repl acenent Node =
t enpl at eDoc. cr eat eText Node(r epl acenent Val ue) ;
par ent Node. r epl aceChi | d(r epl acenent Node,
t hi sTenpl at eNode) ;

}
Node i nportedNode = host Doc. i nport Node(
t enpl at eDoc. get Docunent El ement (), true);
host Root . appendChi | d(i npor t edNode) ;
host Root . appendChi | d( host Doc. cr eat eText Node("\n"));

}

DOVBour ce source = new DOVSour ce( host Doc) ;
StreanResult result = new StreanResul t (System out);
TransfornerFactory transFactory =

Tr ansf or ner Fact ory. newl nst ance() ;
Transforner transformer = transFactory. newlransformer();
transforner.transform source, result);

} catch (Exception e){
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e.printStackTrace();

First, get the array of services. Then loop through the array and treat each service
just as you did before, with the values from the Service object replacing the
hard-coded values previously used. The code also adds a heading with the name of
each service to the output document.

The result is a document that includes all of the output of both services, as seen in
Listing 20.

Listing 20. The output of both services

<?xm version="1.0" encodi ng="UTF- 8" ?><di v><h1>Yahoo!
Sear ch</ h1><p>
<b>Severe Weat her Hits Chi o, New Yor k</ b>: Severe
weat her hit New York
and the Chio region. Up to 9 inches of rain brought flooding to
I ndi ana and Ohi o on Wednesday, killing a woman. North of New York
City, a tornado partly collapsed a comercial building and ripped the
roof off a hotel.</p>
<p><b>Musei: a New York ticket di 20 dlr</b>: (ANSA) -
NEW YORK, 13 LUG
- Il Metropolitan Museum di New York ha alzato il prezzo suggerito per
I"ingresso di un adulto da 15 a 20 dollari.</p>
<p><b>0ne killed, one mssing in Chio storns; rare twister in
New York ...
Eur ope t hrough Vodafone Group in hopes of resolving technical problens
with a previous nodel </ p>
<hl1>YouTube</ hl1><p>New York Dol | s-Jet Boy |ive: NEW
YORK DOLLS =D YAY</ p>
<p>Rol | i ng Stones-Dead Flowers |ive:Rolling stones perform dead

'<|'o'>rrauri ce: New yor k</ p>
</ di v>

It's a little messy, but all of the points of interest are here, including the main di v
element, the service names, and the fact that each service has a slightly different
template.

Section 6. Moving the application to the Web

At this point the application is complete, but it still needs to be transferred to the

Web. To do that, you need to add the code to a servlet. The servlet has two main
methods: doGet () and doPost () . When the browser requests the servlet using
the GET method, it displays a simple form that enables the user to enter a search
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qguery. When the user submits the form, it submits it through the POST method, and
the servlet processes the data as before.

Creating the servlet

First, create the actual servlet, as in Listing 21.

Listing 21. Creating the actual servlet

i mport java.io.| OException;

i mport javax.servlet. Servl et Excepti on;

i nport javax.servlet.http. HttpServl et Request;
i mport javax.servlet.http. H t pServl et Response;

public class Mashupd i ent Servl et
ext ends
javax. servlet. http. H t pServl et
i mpl enent s
javax. servl et. Servlet {

public MashupdientServlet() {
super () ;

protected void doGet (HttpServl et Request
request,
Ht t pSer vl et Response
response)
t hr ows

Servl et Exception, | CException {

response. getWiter().print("<htm >");
response. get Witer().print("<head></head>");

response. getWiter().print("<body>");

response. getWiter().print("<hl>The
Mashup</ h1>");

response. getWiter().print("<p>Enter a
keywor d: </ p>");

response. getWiter().print(

"<form acti on=" Mashupd i ent Servl et'

met hod=" post' >");

response. getWiter().print(

"<input type='text'

nane=' query' [>");

response. getWiter().print("<input
type='submt' />");

response. getWiter().print("</form");

response. getWiter().print("</body>");

response.getWiter().print("</htm >");

}
protected voi d doPost (Ht t pServl et Request
request,
Ht t pSer vl et Response
response)

t hr ows
Servl et Excepti on, | OException {
/1 Actual processing goes here
}

}
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This is just a standard servlet. If you save it and deploy it to your server, and then
call it from the browser, you will see something similar to Figure 1.

Figure 1. The doGet() method

| Fle Edt Navigate Search Project Run Window Help
3~ #H-0-Q- SHF 3 ¢ ‘@ @ B9 «® 1266 | &' Java

'.? .:j.l - '; i\;_, = -
(1] Sendice.java [ | TestServiet. java ' U] MashupClientSend...
B 7 | http:/fiocahost: B0B0/MashupServiet/MashupClentServiet .v.l B n'

The Mashup

Enter a keyword:

Submit Query

1 Done

Adjusting the Service information

Because you now pull keywords from the form, you need to make a slight change so

that the keywords are no longer embedded in the URL that represents the REST
requests, as show in Listing 22.

Listing 22. Adjusting the Service information

t hi sServi ce. nane = "Yahoo! News Search";
t hi sServi ce. baseURL =

"http://api.search. yahoo. coni NewsSear chSer vi ce/ V1/ newsSear ch?appi d=na
shupi d&t ype=al | &query=";
thisService.tenplate =
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" <p><b><val ue/ ></ b>: <val ue/ ></ p>";

t hi sServi ce2. nane = "YouTube";
t hi sServi ce2. baseURL =
"http://ww. yout ube. conf api 2_r est ?net hod=yout ube. vi deos. | i st _by_t ag&de
v_i d=s2gNEM 7qoU&t ag=";

thi sService2.tenplate =
"<p><val ue/ >: <val ue/ ></ p>";

ibm.com/developerWorks

Otherwise, the information is unchanged. Add the keywords back on before you call
the service.

The complete servlet

Completing the servlet is a straightforward matter of transferring the functionality
you've already built to the doPost () method, as you can see in Listing 23.

Listing 23. The full servlet

i mport
i mport
i mport
i mport
i mport
i mport
i mport
i mport
i mport
i mport
i mport
i mport

i mport
i mport
i mport
i mport
i mport
i mport
i mport

avax.
avax.
avax.
avax.
avax.
avax.
avax.
avax.
avax.
avax.
avax.
avax.

org. w3c.
org. w3c.
org. w3c.
org. w3c.
org. xm .

java.i
java. i

servl et. Servl et Excepti on;
servlet. http. HtpServl et Request ;
servlet. http. HtpServl et Response;

xm .
xm .
xm .
xm .
xm .
xm .
xm .
xm .
xm .

par sers. Docunent Bui | der ;

par sers. Docunment Bui | der Fact ory;
t ransf orm Tr ansf or nmer ;
transform Transf or mer Fact ory;

t ransf orm dom DOVBour ce;
transform stream StreanResul t;
xpat h. XPat h;

xpat h. XPat hConst ant s;

xpat h. XPat hFact ory;

dom Docunent ;
dom El enent ;
dom Node;

dom NodelLi st ;
sax. | nput Sour ce;

0. | OExcepti on;
0. Stri ngReader ;

public class Mashupdient Servl et extends javax.servlet.http.HttpServl et
i mpl ements javax.servlet. Servlet {

public MashupdientServlet() {
super () ;

protected void doGet (HttpServl et Request

request,

Ht t pSer vl et Response response)

throws Servl et Exception, | OException {
response.getWiter().print("<htm >");
response.getWiter().print("</htm >");
protected voi d doPost (Ht t pServl et Request request,

try {

Ht t pSer vl et Response response)
throws Servl et Exception, |OException {
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String query = request.getParaneter("query").toString();

Service[] svcs = Service. get Services();
Docurnent Bui | der buil der =
Docunent Bui | der Fact ory. newl nst ance() . newDocunent Bui | der () ;

Document host Doc = bui |l der. par se(
new | nput Sour ce(new StringReader("<div />")));
Node host Root = host Doc. get Docunent El enent () ;

for (int s=0; s < svcs.length; s++){

Servi ce svc = svcs[s];
Docunment docunent = buil der. parse(svc. baseURL+query);

XPat h xpath = XPat hFact ory. new nst ance() . newxPat h() ;

}

DOVBour ce source = new DOVBour ce( host Doc) ;
StreanResult result = new StreanResult(response.getWiter());
TransfornerFactory transFactory =

Tr ansf or ner Fact ory. newl nst ance() ;
Transforner transformer = transFactory. newTransformer();
transforner.transform source, result);

} catch (Exception e){

e.printStackTrace();
}

All you really did here is to take the contents of the mai n() method of the
standalone class and add it as the contents of the doPost () method, with three
small changes. First, you retrieved the query entered by the user, and then you
added the query to the end of the URLSs to be requested.

Finally, rather than output the results to the command line, you output them to the
Web page.

The results should look something like Figure 2.

Figure 2. Results of running the servlet
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Yahoo! News Search

Tergat, Prokopcuka to defend New York marathon titles: Kenva's men's
world record holder Paul Tergat and Latvia's Jelena Prokopcuka will defend
their titles at the New York City marathon in November, organizers announced
in Rome on Friday.

New York times investigates envelope with powder: The New York Times
said on Friday it was investigating an envelope received at the paper
containing white powder, raising fears of a possible recurrence of anthrax-
tainted letters sent to newsrooms and other offices in late 2001.

New York & Co. Gets Uglier:Dude, are you [golf word]-ing this up? That
Walter Sobchak special, from the "Ringer" scene in The Big Lebowski , was

_the first thine tn cross my mind this mornine when [ read the latest news ¥
- D O

Adding attribute templates

If you scroll down the page, you'll find that YouTube results are also on the page, but
they don't look very nice, because they don't have any images. Similarly, it would be
nice to be able to provide links to the news items Yahoo! presents. To do that,
however, you need to provide a way to specify attributes in your templates, and not
just elements.

To do that, you can add a new attribute to the Ser vi ce class, and alter the
templates somewhat, as you can see in Listing 24.

Listing 24. Adding attributes to the Service class

public class Service {

String name = "";
String baseURL = "";
String tenplate = ""
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String[] el enentValues = {"title",

"desc"};
String[] attributeValues = {"src"};
String recordExp = "";

public static Service[] getServices(){
Service[] services = new Service[2];

Servi ce thisService = new Service();

t hi sServi ce. name = "Yahoo! Search";

t hi sServi ce. baseURL =
"http://api.search. yahoo. coni NewsSear chSer vi ce/ V1/ newsSear ch?appi d=ma
shupi d&t ype=al | &query=";

thisService.tenplate =

" <p><b><a
val ue=' hr ef ' ><val ue/ ></ a></ b>: <val ue/ >
</ p>";
t hi sServi ce. el enent Val ues[0] = "Title";
t hi sServi ce. el enent Val ues[1] = "Summary";
thisService. attri buteValues[0] = "CickUl";

thi sService.recordExp = "/ResultSet/Result";
servi ces[0] = thisService;

Servi ce thisService2 = new Service();
t hi sServi ce2. nane = " YouTube";
t hi sServi ce2. baseURL =
"http://ww. yout ube. com api 2_r est ?net hod=yout ube. vi deos. | i st _by_t ag&de
v_i d=s2gNEM 7qoU&t ag=";
thi sService2.tenplate =
"<p><inmg val ue='src' />
<val ue/ >: <val ue/ ></ p>";
t hi sServi ce2. el ement Val ues[ 0

] "title";
t hi sServi ce2. el ement Val ues| 1]

[

t

"descri ption”;
"t hunmbnai | _url";

t hi sService2. attri buteVal ues =
esponse/ vi deo_| i st/ vi deo";

t hi sService2.recordExp = "/u
services[1] = thisService2;

J]
r

return services;

Here you added an at t ri but eVal ues array for each object, but you also added
new attributes to the templates. The form is slightly different from the value
elements. The value attribute determines the element to carry the attribute, as well
as the name of the attribute to appear in the final document. For example, the
template element <i ng val ue='src' /> gets translated into an element of <i ngy
src="(contents of the thunbnail _url)" />.

Let's see how that works.

Processing the attribute templates

Processing the attribute values is similar to processing the element values, as you
can see in Listing 25.

Listing 25. Processing attribute templates
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String repl acenent Val ue =
val ueNode. get Text Cont ent () ;
Node repl acenent Node =
tenpl at eDoc. cr eat eText Node( r epl acenent Val ue) ;
par ent Node. r epl aceChi | d(r epl acenent Node,
t hi sTenpl at eNode) ;

}
}

expression = "// @al ue";
tenpl at eNodes = (NodelLi st) xpat h. eval uat e(

expressi on, tenpl ateDoc, XPat hConstants. NODESET) ;
for (int j=0; j < tenpl ateNodes. getLength(); j++){

Attr thisNode = (Attr) tenpl ateNodes.iten(j);
El ement parent El enent =
(El ement ) t hi sNode. get Omer El enent () ;

par ent El enent . renoveAttri bute("val ue");
1 f ( (Bool ean) xpat h. eval uat e(svc. attri but eVal ues[j],
recor dNodes.iten(i),
XPat hConst ant s. BOOLEAN) ) {
Node val ueNode = (Node) xpat h. eval uat e(
svc. attri buteVal ues[j],
recor dNodes. iten(i),
XPat hConst ant s. NODE) ;
parent El ement . set Attri but e(
t hi sNode. get NodeVal ue(),
val ueNode. get Text Content ());

}
}

Node i nportedNode = host Doc. i nport Node(

t enpl at eDoc. get Docunent El ement (), true);
host Root . appendChi | d(i npor t edNode) ;
host Root . appendChi | d( host Doc. cr eat eText Node("\n"));

First, define the XPath expression for attributes called value, and get a list of Nodes
to which it applies. For each one, get a reference to the Node itself, and then the
element carrying it. Once you have that, you can remove the old attribute and if the
relevant information is present, add a new one with the replacement value.

The response is a page that includes links and images, as you can see in Figure 3.

Figure 3. Links and images
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del 2.1% a1 massim delle ultime 7 settimane a 668 dollan l'nncia Chiude 1n
forte rialzo

NEW YORK (AFP) - La Bourse de New York en baisse a I'ouverture:La

Bourse de New York évoluait en baisse vendred: peu aprés |'ouverture,
I'indice Dow Jones perdant 0,29% tandis que le Nasdaq cédant aussi 0,29%.

YouTube

¥ New York Dolls-Jet Boy live:NEW YORK DOLLS =D

Section 7. Really mashing services together

Okay, up until now, you created a mashup in that you have information from different
services, but they really haven't been interacting with each other. In this section,
you'll change that. You'll add a third service, the Technorati cosmos query that
shows the number of times bloggers have linked to a given URL, and display that
value for each of the entries returned by the Yahoo! service.

Separating processing into a separate method

The first step is to take the actual processing of a service out of the main body of the
doPost () method and make it into a method of its own so you can call it
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recursively, as you can see in Listing 26.

Listing 26. Separating processing into a separate method

public class Mashupd i ent Servl et
extends Javax.servlet.http. HtpServl et
i mpl ement s
javax.servlet. Servlet {

public MashupdientServlet() {
super () ;

protected void doGet (HttpServl et Request

request,
Ht t pSer vl et Response
response)
throws Servl et Excepti on,
| OException {
}

public static Node renderService(String query,
Servi ce svc,
Docunent
host Doc) {

try {
Node servi ceEl ement =

host Doc. cr eat eEl enent (" span");
Docurent Bui | der buil der =

Docunent Bui | der Fact ory. newl nst ance() . newDocunent Bui | der () ;
Docurment docunent =

bui | der. parse(svc. baseURL+query) ;

tol nport =
host Doc. i nport Node(t enpl at eDoc. get Docunent El enent (),
true);
servi ceEl ement . appendChi | d(t ol nport);

return serviceEl ement;
} catch (Exception e){
e.printStackTrace();

return null;
}
}
protected voi d doPost (Ht t pServl et Request
request,
Ht t pSer vl et Response
response)
throws Servl et Excepti on,
| OException {

String query =
request . get Paranet er ("query").toString();

try {
Docunent Bui | der bui | der =
Docunent Bui | der Fact ory. newl nst ance() . newDocunent Bui | der () ;

Use and combine Web services Trademarks
© Copyright IBM Corporation 2006, 2007. All rights reserved. Page 32 of 41


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

ibm.com/developerWorks developerWorks®

Service[] svcs = Service. get Services();
Docurment host Doc = bui |l der. par se(
new | nput Sour ce( new
St ri ngReader ("<div/>")));
Node host Root =
host Doc. get Docunent El enent () ;

for (int k=0; k < svcs.length; k++){

Servi ce svc = svcs[k];

El enent naneEl ement =
host Doc. cr eat eEl ement (" h1");
naneEl ement . appendChi | d( host Doc. cr eat eText Node(svc. nane) ) ;

Node servi ceEl enent =
host Doc. cr eat eEl enent ("span");
servi ceEl enent . appendChi | d( naneEl enent) ;

servi ceEl enent . appendChi | d(
render Servi ce(query, svc,
host Doc) ) ;

host Root . appendChi | d(servi ceEl ement) ;
host Root . appendChi | d( host Doc. cr eat eText Node("\n"));

}

DOVSour ce source = new
DOVBour ce( host Doc) ;

First, create a new method, r ender Ser vi ce(), and feed it the query, Ser vi ce
object, and Document, so you can simply copy and paste the functionality right into
the method with no changes. The method returns the ser vi ceEl enent, or a
collection of all of the processed templates for that service. Because it's part of the
output document, you can simply append the results to the document as usual.

If you save and run the servlet, the results should be identical to what you saw

before (although the results themselves might be different, of course!) because you
haven't changed any of the functionality, just moved it around a little.

Adding subservices

To add subservices, you'll make another couple of changes to the Service class, as
in Listing 27.

Listing 27. Creating subservices

public class Service {

String nane = "";
String baseURL = "";
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String tenplate = "";

String[] el enent Val ues = {"title",
"desc"};

String[] attrlbuteVaI ues = {"src"};

String recordExp =

Servi ce subSvc = nuII

String filterExp =

public static Service[] getServices(){
Service[] services = new Service[2];

Servi ce subService = new Service();

subServi ce. nane = "Technorati";
subServi ce. baseURL =
" hltt p://api.technorati.com cosnos?key=0368d22f 6a2f 864dad1c59f eb07153ee
&ur | =";
subServi ce.tenpl ate = "<span><val ue/ ></ span>";
subServi ce. el ement Val ues[ 0] = "i nboundl! i nks";
subServi ce. el ement Val ues[ 1] = "bogus";
subService. attributeValues[0] = "thunbnail _url";
subServi ce.recordeExp = "/tapi/docunent/result";

Servi ce thisService = new Service();

t hi sServi ce. nane = "Yahoo! Search";

t hi sServi ce. baseURL =
"http://api.search. yahoo. conl NewsSear chSer vi ce/ V1/ newsSear ch?appi d=ma

shupi d&t ype=al | &query=";

thi sService.tenplate = "<p><b><a

val ue=' hr ef ' ><val ue/ ></ a></ b>"
+ ":<val ue/> (Linked <subService/>

ti nes) </ p>";

thi sService. el enent Val ues[0] = "Title";
t hi sServi ce. el enent Val ues[ 1] = " Summary”;
thisService.attributeValues[0] = "ClickUl";

t hi sService.recordExp = "/Resul t Set/ Resul t";

t hi sServi ce. subSvc = subServi ce;
thisService.filterExp = "dickUrl™"

servi ces[ 0] = thisService;

To start, modify the Ser vi ce class to enable objects to include a subservice, as well
as an expression on which to filter the subservice.

For example, you defined a Ser vi ce object for the Technorati service, which will act
as a subservice for the Yahoo! service. To call the Technorati service, feed it a URL
to check. This URL is the filter expression; the program filters the results based on
that URL. If you look at where you add the subservice to the Yahoo! service, you'll
see that you specified that the URL on which you'll filter the Technorati service is the
Yahoo! service's Cl i ckUr | value.

Notice also that Listing 27 adds a subSer vi ce element to the Yahoo! service's
template, which tells the application to include the output of the subservice.

Other than the way you call the service -- and the fact that it's not added to the array
-- there's nothing odd about the subservice itself.

Use and combine Web services Trademarks
© Copyright IBM Corporation 2006, 2007. All rights reserved. Page 34 of 41


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

ibm.com/developerWorks developerWorks®

Processing subservices

Processing the subservice is a matter of recursively calling the r ender Ser vi ce()
method, as you can see in Listing 28.

Listing 28. Processing subservices

o public static Node render Service(String query, Service svc,
Docunent host Doc) {

try {

par ent El enent . renoveAttri bute("val ue");
I f ( (Bool ean)xpat h. eval uate(svc. attri buteVal ues[j],
recordNodes.iten(i), XPathConstants. BOOLEAN)) {
Node val ueNode = (Node) xpat h. eval uat e(svc. attri buteVal ues[j],
recordNodes.iten(i), XPathConstants. NODE);
parent El ement . set Attri but e(t hi sNode. get NodeVal ue(),
val ueNode. get Text Content ());

}
}

expression = "//subService";
NodeLi st subServi ceNodes = (NodeLi st) xpath. eval uat e(
expression, tenplateDoc, XPathConstants. NODESET) ;
i f (subServiceNodes. getLength() > 0) {
Node t hi sNode = subServi ceNodes. itenm(0);
Node parent Node = thi sNode. get Par ent Node() ;
if ( (Bool ean)xpat h. eval uate(svc. filterExp,
recordNodes.iten(i), XPathConstants.BOOLEAN)) {
Node val ueNode = (Node) xpat h. eval uat e(svc. filterExp,
recordNodes.itenm(i), XPathConstants. NODE);
String filter = val ueNode. get Text Content ();
Node render edSubService =
render Service(filter, svc.subSvc, hostDoc);
tol nport = tenpl ateDoc. i nport Node(rend)er edSubServi ce,
true);
) par ent Node. r epl aceChi | d(t ol nport, thisNode);
}

tol mport = host Doc. i nport Node(tenpl at eDoc. get Docunent El enent (),
true);
servi ceEl enent . appendChi | d(t ol nport);

return serviceEl enent;

} catch (Exception e){
e.printStackTrace();
return null;

}
}

After the code checks the template for value elements and attributes,it looks for
subSer vi ce elements. The process is virtually identical to replacing value
elements, except that if the application finds a subSer vi ce element, rather than

Use and combine Web services Trademarks
© Copyright IBM Corporation 2006, 2007. All rights reserved. Page 35 of 41


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

developerWorks®

Use and combine Web services
© Copyright IBM Corporation 2006, 2007. All rights reserved.

looking for the data from an XPath expression, it feeds the service's subservice and
filter to the r ender Ser vi ce() method, which runs recursively and provides a node
or nodes to replace the subSer vi ce element.

The result is that the servlet runs and for each entry returned by the Yahoo! service,
you get a notation of how many links Technorati knows about, as you can see in
Figure 4, a search for "boing boing".

ibm.com/developerWorks

Figure 4. The final mashup
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Yahoo! Search

MediaForum [ Dettaglio Notizie |:Esce 1n questi grormi la campagna di
lancio della penna ?riserivibile? Grand Prix e Super Pirat di Pelikan,

realizzata da Phoemix Advertising cu1 la multinazionale degli strument: da
scrittura ha athidato 17incarico al terrmne di una consultazione svoltas: nex
mes1 scorsi. (Linked 0 times)

Astral, Corus to Buv Teletoon Stake for C596 Million (Update2):Julv 13
(Bloomberg) -- Astral Media Inc. and Corus Entertainment Inc., two Canadian
broadcasters, agreed to buy the 20 percent of the Teletoon network they don't
already own for about C$96 million ($84.8 million) from Cookie Jar Group.
{(Linked 114 times)

Pelikan in tv da settembre con Phoenix:E? previsto per 1l 3 settembre 17on
air in tv della multinazionale degli strumenti di scrittura con una campagna
consumer a supporto di Grand Prix e Super Pirat. (Linked 0 times)

Pechino, scarcerazione per Hao Wu:ll blogger é rimasto in carcere per =

Note that performance is not stellar, because you make not 2, not 3, but 12 different
Web requests. But I'll deal with performance, or at least caching in Part 2.
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Section 8. Summary

Wrap up and looking ahead

In this tutorial, you looked at utilizing data from REST-based Web service APIs using
XML techniques such as DOM manipulation and XPath. You created a mashup of
different services first by simply showing more than one service on a page, and later
by integrating one service with another. You did this by following a template
approach, which will enable you to add additional services and to change
appearances at will.

This will come in handy in future installments, when you programmatically add and
remove services.

In Part 2, you'll look at how to store XML data natively in DB2 to create a source of
cached data.
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Downloads
Description Name Size Download
method
Part 1 code source x-ultimashup1/mashupl_source.zip8KB HTTP
Information about download methods
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Resources

Learn

The ultimate mashup -- Web services and the semantic Web tutorial series:
Take the other tutorials and create a custom mashup.

Programmable Web: Stay up to date with the latest on mashups and the new
Web 2.0 APIs.

Amazon Light: Look at this page with listings of products sold by Amazon.com.

ActorTracker: Check out this combination of Amazon, eBay, and other movie
data.

Considering Ajax, Part 1: Cut through the hype (Chris Laffra, developerWorks,
May 2006): Consider this set of discussion points for every developer before
you use Ajax techniques for a Web site.

Ajax page: Visit this page sponsored by the Mozilla Development Center.

DB2 and open source: Put yourself on the map with Google Maps API,
DB2/Informix, and PHP on Linux (Marty Lurie and Aron Y. Lurie,
developerWorks, March 2006): Create an easy-to-use map with your data on it.

Building Web service applications with the Google API (Nicholas Chase,
developerWorks, May 2002): Learn to embed Google search results and other
information in your Java applications in this tutorial.

Second Generation Web Services: On XML.com, find coverage of the REST
architecture.

REST and the Real World: Read more on REST (Representational State
Transfer) from XML.com.

The W3C Semantic Web Activity site: Read about the Semantic Web.

W3C RDF Activity: Visit this site for the latest on Resource Description
Framework.

Introduction to Jena: Use RDF models in your Java applications with the Jena
Semantic Web Framework(Philip McCarthy, developerWorks, June 2004): Find
out how to use the Jena Semantic Web Toolkit to exploit RDF data models in
your Java applications.

What is RSS?: From XML.com, learn about this syndication format for news,
content, and personal weblogs.

Introduction to XML (Doug Tidwell, developerWorks, August 2002): Take this
tutorial for a good grounding in XML.

Understanding DOM (Nicholas Chase, developerWorks, July 2003): Get a
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better understanding of dealing with XML as an object in this tutorial.

» developerWorks Java zone: Learn more about Java programming with articles,
tutorials, forums, and more.

» developerWorks XML zone: Find a wide range of technical articles and tips,
tutorials, standards, and IBM Redbooks about XML.

Get products and technologies
* W3C SOAP Specification: Get the latest version.

» Scraping with style: scrAPI toolkit for Ruby: Try this technology for your
mashups.

» Rational Web Developer: Download a trial version and make your development
easier.

» DB2 Enterprise 9: Download a trial version of DB2 9 or DB2 Express-C 9, a
no-charge version of DB2 Express 9 data server.

Discuss

» developerWorks XML forums: Communicate with other XML developers trying
to solve the same problems you are.

» Participate in developerWorks blogs and get involved in the developerWorks
community.
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