o Sun

PRI

May 1, 2007

http://java.sun.com/developer/technicalArticles/J2EE/mashup_1/index.html

Article

Mashup Styles, Part 1: Server-Side Mashups

By Ed Ort, Sean Brydon, and Mark Basler, May 2007

Articles Index

This article is the first in a series that examines some of the most common approaches,
or styles, for doing mashups. The articles in the series compare and contrast these styles
and discuss some of the major design considerations related to each.

Contents

- What's a Mashup?
- What's in a Name?
- Mashup Styles

- A Brief Tour of Mashups in the Pet Store Application
- Server-Side Mashups

- Reasons for Using the Proxy Style

- An Example of a Proxy-Style Mashup

- Design Considerations in Server-Side Mashups

- Summary
- For more Information
- About the Authors

What's a Mashup?
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It's fairly common these days to go to a
web site such as a site that displays a
list of restaurants in a given city, and
then request the site to display a map
that highlights the location of the
restaurants. Figure 1 shows an example
of this type of site. Although you might
assume that both the list and map come
from resources within the site, the two
types of information often originate from
different sites. More specifically, the
services that generate the two types of
content are in different sites. This
merging of services and content from
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Figure 1: A Site that Highlights Restaurant Locations

most frequently visited karate sites.

Mashups are appearing on the web at an extremely fast rate. Three new mashups typically appear on the web
each day. You can see some of the newest ones on the ProgrammableWeb site. The bulk of the mashups on the
web involve the use of maps. Many of these sites use mapping services such as those provided by Yahoo Maps
and Google Maps. For example, mibazaar.com uses the Google Maps service in a mashup that displays the type
of list and map shown in Figure 1.

However, mashup sites are not limited to mapping. As the Delexa.org site illustrates, mashups can involve other
types of information -- in this case, topics identified in bookmarked pages and web traffic data. In addition, a
growing number of mashups involve multimedia content from sites such as Flickr and YouTube, or include services
from shopping sites such as Amazon.com.

If you examine these mashups, you'll notice a variety of approaches. This article is the first in a series that
examines some of the most common approaches, or styles, for doing mashups. The articles in the series compare
and contrast these styles and discuss some of the major design considerations related to each. This first article
examines a style called server-side mashups.

What's in a Name?

Before delving into mashup styles, it's important to understand that despite the
definition of the term mashup given in this article, no single definition
encompasses all mashups. This series of articles uses a rather loose definition
of mashup. If a web site uses data or functionality from another web site and
combines it in an application, it's a mashup. The application can access the
data or functionality in various ways. It can use formal Representational State
Transfer (REST)-based APIs provided by the other site. Or it can do some informal screen scraping, in which it
extracts data from the displayed output of a program on another site. Or it can access an RSS feed or use a widget
provided by another site. However, if the application simply links to another site, for instance, through an HTML

hr ef link, it is not a mashup. In the simplest sense, if your web application is using other web sites, it's a mashup.

There is some fuzziness in
what constitutes a mashup
and probably some degree
of subjectivity too.

As you read the articles in this series, keep in mind that there is some fuzziness in what constitutes a mashup and
probably some degree of subjectivity too.

Mashup Styles

The two primary mashup styles are server-side mashups and client-side mashups. As you might expect, server-
side mashups integrate services and content on the server. The server acts as a proxy between a web application
on the client, typically a browser, and the other web site that takes part in the mashup. In a server-side mashup, all
the requests from the client go to the server, which acts as a proxy to make calls to the other web site. So, in a
server-side mashup, the work is pushed from the web application client to the server.

In general, a server-side mashup works as illustrated in Figure 2.
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Figure 2: How a Server-Side Mashup Works

1. A user generates an event in the client, typically a web page in a browser. The event triggers a JavaScript

function in the client.

2. The client makes a request to the server in your web site. The request is typically an Ajax request in the form

of an Xl Ht t pRequest object.

3. A web component such as a servlet receives the request and calls a method on a Java class or on multiple
Java classes. The class or classes encapsulate the code to connect and interact with the other web site in the
mashup. This class, referred to here as the proxy class, could be a Java Platform Enterprise Edition (Java EE)
component or just a plain Java class that you write.

. The proxy class processes the request, augments it as needed, and opens a connection to the mashup site,
that is, the web site that provides the needed service.

5. The mashup site receives the request, usually in the form of an HTTP GET or HTTP POST, processes the

request, and returns data to the proxy class.

6. The proxy class receives the response and may transform it to an appropriate data format for the client. It can
also cache the response for future request processing.

. The servlet returns the response to the client.

. A callback function exposed in the Xm Ht t pRequest updates the client view of the page by manipulating the
Document Object Model (DOM) that represents the page.

N

0

Client-side mashups integrate services and content on the client. They mash up directly with the other web site's
data or functionality. For example, in a client-side mashup, the client might make requests directly to the other web
site.

In general, a client-side mashup works as illustrated in Figure 3.
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Figure 3: How a Client-Side Mashup Works

1. The browser makes a request to the server in your web site for the web page.

2. The server on your web site loads the page into the client. The page usually includes a JavaScript library from
the mashup site -- for example, from a site such as Google Maps -- to enable using the mashup site's service.
If the page does not include a JavaScript library, you can write a custom JavaScript function to facilitate the
mashup.

3. Some action in the browser page calls a function in the JavaScript library provided by the mashup site, or it
calls the custom JavaScript function that you created. The function creates a <scr i pt > element that points to
the mashup site.

. Based on the <scri pt > element, a request is made to the mashup site to load the script.

. The mashup site loads the script. Typically, a local callback in the browser page is then executed with a
JavaScript Object Notation (JSON) object sent as a parameter.

6. The callback function updates the client view of the page by manipulating the DOM that represents the page.
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However, some mashups don't correspond to either of these styles. Many see these other mashups as expanding
the boundary of what constitutes a mashup.

You can find a good demonstration of these styles in the Java PetStore 2.0 demo, a reference web application that
is part of the Java BluePrints Program. For simplicity, this article refers to the application as Pet Store. Article in
this series will use the mashups in Pet Store to illustrate mashup techniques. Pet Store shows how you can use
the Java EE 5 platform with Web 2.0 technologies. The application also demonstrates how you can use Java EE 5
technologies such as JavaServer Faces technology (often referred to as JSF) and the Java Persistence APl in
mashups. For an overview of Pet Store, see Introducing the Java Pet Store 2.0 Application. You can learn more
about Pet Store by downloading it, examining the source code, and deploying it on a Java EE 5-compliant
application server. You can also run a live version of Pet Store.

A Brief Tour of Mashups in the Pet Store Application

Pet Store is a web application for selling and buying pets. If you're a seller, you can add information about your pet
such as a description, price, and photo, to the application's pet catalog. You can also add information about
yourself such as your address. If you're a prospective buyer, you can select one or more available pets from the
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catalog. You can search for a specific pet or type of pet. You can also get a map that shows where pets for
purchase are located. And you can pay for pets online. Pet Store performs various mashups in support of these
operations. For example, it mashes up with the Google Maps service and the Yahoo Maps Geocoding service to
display a map that shows the pets' locations, as shown in Figure 4.
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Figure 4: Pet List and Map
Click here for a larger image

Here, Pet Store combines its own data and functionality with latitude and longitude data returned from the Yahoo
Geocoder service for seller addresses and with maps from the Google Maps service. The result of these three
applications mashing up together is a page where users can use a map to browse for pets.

Pet Store's news bar is another mashup. Each page in Pet Store contains a news bar that displays headlines from
an RSS news feed of the Java Blueprints project. Pet Store also includes a news detail page, which displays all the

news stories from the Java Blueprints project. For these news features, Pet Store uses data fetched from an RSS
feed at another web site, processes and manipulates the fetched data, and then displays the data on its web
pages. Figure 5 shows the news bar above a pet's photo in a Pet Store page.

Java Pet Store Seller | Sear

News from BluePrints Tech Tip on Using an EJB Session Bean as a Model __.

Cats

Hairy Cat

Groomed Cat

Figure 5: RSS Bar News Item

In this article, you'll learn more about server-side mashups. The article will focus on Pet Store's mashup with the
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Yahoo Maps Geocoding service because it's a good example of how to design and build a server-side mashup.
Pet Store's mashup with the RSS feed is also a server-side mashup, but that mashup has some unique aspects
that will be covered in a subsequent article. Pet Store's mashup with the Google Maps service is a client-side
mashup. Client-side mashups as well as other mashup styles will be covered in subsequent articles.

Server-Side Mashups

In a server-side mashup, the service or content integration takes place in the server. This is in contrast to a client-
side mashup, where the service or content integration takes place in the client, typically a web browser. A server-
side mashup is also called a proxy-style mashup because a component in the server acts as a proxy to the service.
In general, a proxy is a component that acts as an intermediary between two parties. In a server-side mashup, a
component in the server on your web site acts as a proxy between a page in the browser and another web site. As
illustrated in Figure 2, the browser client makes Ht t pRequest s to your web site. Your web site then does the
work of mashing up with the other web site.

Reasons for Using the Proxy Style

Perhaps the biggest challenge in doing a mashup is contending with the basic
security protection that the browser security sandbox provides. The browser
security sandbox is responsible for keeping personal information secure. Many
mashups use Ajax functionality. An XMLHt t pRequest is a JavaScript object
that is used to exchange data asynchronously between a client and server in an
Ajax transaction. To protect against possible maliciousness, most browsers
allow JavaScript code that contains an XMLHt t pRequest to communicate only
with the site domain, that is, the computer system that hosts the web site, from
which the page was loaded. The site from which the page is loaded is usually
called the server of origin. For example, if the page containing the

XMLHt t pRequest is loaded from ny Si t e. com the XM_Ht t pRequest can
only connect to nySi t e. com It won't allow the XMLHt t pRequest to connect
to another site. If the mashup requires a service in a site that is not the server
of origin, such as your Si t e. com there's no way to access it through an XM_Ht t pRequest . Although the server-
of-origin policy adds security, that security makes the creation of mashups more difficult.

In a server-side, also called
proxy-style, mashup the
service or content
integration takes place in
the server. A significant
reason for using the proxy
style is to overcome the
constraints of the browser
security sandbox and make
XM_Ht t pRequest s across
domains.

In a proxy-style mashup, a server-side proxy -- and not JavaScript code in the client -- accesses the service.
Because of that, a server-side mashup is not subject to the browser security sandbox and can connect to the other
site -- in this case, your Si t e. com-- to access the service. Note that a Java EE application running in a server
can access any other web site.

Here are some other good reasons for using proxy style in doing a mashup:

. The Java EE and Java SE platforms provide many libraries that make it easy to access other web sites from
the server. These libraries also simplify various necessary tasks in processing requests related to mashups.

. The proxy used in a server-side mashup can serve as a buffer between the client and the other web site. The
proxy can shield the client from problems in the other web site. For example, if the other site is slow or is
responding with errors, your application can provide some default data or cached data to the client. It can also
display appropriate error messages as part of a graceful degradation response.

. The other site in a mashup might return a large amount of data. In this case, the server can send data to the
client in smaller chunks or send only the portion of the data that the client needs. For example, in the Pet Store
mashup with the RSS feed, the server sends the client only a small portion of the data from the feed.

. You can cache data returned by the service on the server. The server can then satisfy subsequent requests
for the service by returning data from the cache. This can speed up responsiveness by saving the client from
making unnecessary requests to the other web site.

. You might need to transform the data returned by a service into a different format. For example, the service in
a mashup might have an API that is SOAP-based or XML-based. You can make it easier for a browser to
handle the data returned in the mashup by having the server transform the data into a format such as JSON
before sending it to the client.

. The service might not provide exactly what your application needs. You might need to manipulate the data
returned by a service or combine it with other content before returning it to the client.

. You can handle security requirements more easily on the server. For example, you can use the server to
supply a key or token. Or you can use the server to authenticate to the other web site or to connect to the



other web site though a secure protocol such as HTTPS.

. You can make concurrent and asynchronous calls to many data sources at the same time from the server.
The server can connect to many sites to get what it needs. Most browsers limit the number of concurrent
XMLHt t pRequest s that can be outstanding at one time to only two or three. This could be fairly complicated if
you tried to do it in the client.

An Example of a Proxy-Style Mashup

The Pet Store mashup with the Yahoo Maps Geocoding service is an example of a mashup that uses the proxy
style. Recall that Pet Store uses the Yahoo Maps Geocoding service together with the Google Maps service to
display a map of pet locations. The Google Maps service actually produces the map. However, to map a location,
the Google Maps service requires the location to be specified in terms of its longitude and latitude. So to display a
map as shown in Figure 4, Pet Store needs a way to convert each pet address. The Yahoo Maps Geocoding
service does precisely that: It converts each address to a longitude and latitude.

Rather than requesting the Yahoo Maps Geocoding service each time a map is requested, Pet Store calls the
service once: when a seller adds a pet to the application's catalog of pets. As part of the information it requires for
a new pet entry, Pet Store asks the seller for an address. When the seller submits the content for the pet, Pet Store
calls the Yahoo Maps Geocoding service to get the latitude and longitude corresponding to the address. Pet Store
then stores the longitude and latitude in a database along with the other information that the seller submits. This
frees the application from having to request the Geocoding service each time a map is needed. Pet Store provides
the longitude and latitude to the Google Maps service simply by accessing the database.

Using the Yahoo Maps Geocoding Service

The Yahoo Maps Geocoding service is a REST-based web service that is available for use by other web sites
through a public API. To access the service through the API, you construct a URL with the required parameters
and go to that URL. Code Sample 1 shows an example. For formatting purposes, the URL is displayed on multiple
lines. In actual code, you should specify the URL on one line.

http://api.|ocal.yahoo. com MapsServi ce/ V1/ geocode
?appi d=com sun. bl uepri nts. ui . geocoder
&l ocat i on=4140%20Net wor k%20Ci r cl e, %20Sant a%20Cl ar a, ¥%20CA, 92095054

Code Sample 1: Constructing a URL for the Yahoo Geocoder Public API

The URL htt p: // api .| ocal . yahoo. coml MapsSer vi ce/ V1/ geocode is the request URL path for the Yahoo
Maps Geocoding service. The URL is appended with one or more pairs of request parameters and values. The

api i d value identifies the application, and the | ocat i on value is the address. Notice that spaces in the address
are encoded.

In response, the service returns an XML document that contains the longitude and latitude of the address. For
example, the service request in the previous example returns the XML document shown in Code Sample 2.

<Resul t Set xsi :schenalLocati on=
"urn: yahoo: maps http://api.|ocal.yahoo. conl MapsServi ce/ V1/ GeocodeResponse. xsd" >
<Resul t precision="address">
<Latitude>37.395908</ Lat it ude>
<Longi t ude>- 121. 952735</ Longi t ude>
<Addr ess>4140 NETWORK Cl R</ Addr ess>
<Ci t y>SANTA CLARA</City>
<St at e>CA</ St at e>
<Zi p>95054- 1778</ Zi p>
<Count r y>US</ Count r y>
</ Resul t >
</ Resul t Set >

Code Sample 2: An XML Document Returned by the Yahoo Maps Geocoding Service

If there is an error, the service responds with an HTTP error code and an XML error response message.

Assembling the URL and Calling the Service From a Proxy


http://developer.yahoo.com/maps/rest/V1/geocode.html

Let's look at the code in the proxy class that Pet Store uses in its mashup with the Yahoo Maps Geocoding service.
The proxy class is named GeoCoder . A class such as this would usually be called from a servlet or JavaServer
Faces component that processes the browser client's Ajax call, as shown in Figure 2.

Code Sample 3 shows a snippet of code from the GeoCoder class. You can look at the complete code for the
class here.

// The URL of the geocoding service we will be using
private static final String SERVICE_URL =
"http://api.local.yahoo. com MapsService/ V1l/ geocode";

/1 The default application identifier required by the geocodi ng service.
/1 This may be overridden by setting the applicationld property
static final String APPLI CATION ID =

"com sun. j avaee. bl uepri nts. conponents. ui . geocoder";

// Now the nmethod that does the work
public GeoPoint[] geoCode(String |ocation) {

/'l Performthe actual service call and parse the response XM. docunent,
/'l then format and return the results

Docunment docunment = null;

StringBuilder sb = new StringBuil der( SERVI CE_URL) ;

sb. append( " ?appi d=");

sb. append(applicationld);

sb. append(" & ocati on=");

sb. append( | ocati on);

try {
docunent = parseResponse(sb.toString());

return convertResul t s(docunent);
} catch (111 egal Argunment Exception e) {

Code Sample 3: A Snippet of Code From the GeoCoder Class

Notice that the geoCode method in GeoCoder makes the call to the geocoding service. The method takes a
String | ocation parameter that represents an address. The | ocat i on can be formatted in various address
formats such as "city, state" or “city, state, zip". Both the application identifier (application ID) and the location
parameters are also encoded, as shown in Code Sample 6. Notice too that the geoCode method does the

following:

. ldentifies the URL of the Yahoo Maps geocoding service.

private static final String SERVICE_URL =
"http://api.local.yahoo. com MapsService/ V1l/ geocode";

. ldentifies the application. The method needs to specify an application ID in the request to the geocoding
service.

static final String APPLICATION ID =
"com sun. j avaee. bl uepri nts. conponent s. ui . geocoder";

. Assembles the URL with one or more pairs of request parameters and values.

StringBuil der sb = new StringBuil der(SERVI CE_URL) ;
sb. append(" ?appi d=") ;

sb. append(appl i cati onl d);

sbh. append(" & ocati on=");

sh. append( | ocati on);
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. Submits the request by opening a stream using the j ava. net . URL class.

Docurent Bui | der db =
Docunent Bui | der Fact ory. newl nst ance() . newDocunent Bui | der () ;
| nput Stream stream = nul | ;

try {
/'l make call to the mashup web site and receive

/1l XML docunent result
stream = new URL(url).openStrean();
return db. parse(strean);

}

Parsing and Converting the Results

The geoCode method uses two private methods as helpers. One helper method parses the response from the
geocoding service. The other helper method converts the results after the results are parsed. Parsing and
converting results are common activities when accessing any service. Let's look at the code for the helper
methods.

Code Sample 4 shows a snippet of the code for the method that parses the response, par seResponse. You can
view the complete code for the method by examining the code for the GeoCoder class.

private Docunent parseResponse(String url)
throws | CException, MalfornedURLExcepti on,
Par ser Confi gur ati onExcepti on, SAXException {

Docunent Bui | der db =
Docunent Bui | der Fact ory. newl nst ance() . newDocunent Bui | der () ;
I nput Stream stream = nul | ;

try {
/1 make call to the mashup website and recei ve XM. docunment result

stream = new URL(url).openStrean();
return db. parse(strean);
} finally {
cl ean up and cl ose stream

Code Sample 4: Parsing the Results from the Yahoo Geocoding Service

The par seResponse method takes a St ri ng ur| parameter that represents the URL of the resource to be
parsed. It then parses the XML content at the specified URL into an XML Docunent object.

The Docunent object can be further processed to extract the necessary content, as shown in Code Sample 5. The

code sample shows a snippet of code for the method that converts the response, convert Resul t s. You can
view the complete code for the method by examining the code for the GeoCoder class.

private GeoPoint[] convertResults(Docunent docunent) ({

Li st <GeoPoi nt> results = new Arrayli st <GeoPoi nt>();
GeoPoi nt point = null;

/1 Acquire and validate the top | evel "ResultSet" el enment
El enent root = docunent. get Docunent El enent () ;
if (!"ResultSet".equal s(root.getTagNane())) {

throw new |11 egal Argunment Excepti on(root . get TagNane());

}

/] Iterate over the child "Result" conponents, creating a new
/] GeoPoint instance for each of them

NodeLi st outerList = root.get Chil dNodes();

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

// Validate the outer "Result" el enent
Node outer = outerList.iten(i);
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if (!'"Result".equal s(outer.getNodeNane())) {
throw new || | egal Argunent Excepti on(out er. get NodeNane()) ;

}

/] Create a new GeoPoint for this el enent
poi nt = new GeoPoi nt ();

/1 lterate over the inner elenents to set properties

}

/'l Return the accunul ated point information
return (GeoPoint[]) results.toArray(new GeoPoint[results.size()]);

Code Sample 5: Converting the Results from the Yahoo Geocoding Service to a Java Object

The convert Resul t s method takes a docunent parameter, which is the parsed Docunent object that
represents the results from the Yahoo Geocoding service. The method converts the parsed XML results into an
array of GeoPoi nt objects. The GeoPoi nt class is yet another helper class in Pet Store. You can view the code
for the GeoPoi nt class here. The class represents the location address and the longitude and latitude coordinates

for the address. If there are no results from the Yahoo Geocoding service and no exception is thrown, the
convert Resul t s method returns a zero-length array.

Design Considerations in Server-Side Mashups

There are various things to consider when you do a server-side mashup:

. Security
. Ways to call the service
. The format of the response from the service

There are various things
you need to consider if you
do a server-side mashup.

- Caching of result§ These range from security
. The need to modify the response issues to issues regarding
. Ways to handle exceptions and errors the format and destination
of the data returned by the
Security SEIVICE.

Some of the security-related issues you need to address when you do a server-
side mashup are the following:

. Does the exposed service require the user to log in, is the service certificate-based, or is there an
authentication mechanism?

. When you expose the service, are you opening a tunneling mechanism that a malicious developer might
abuse? For example, can another developer use the service to initiate a denial-of-service attack on the service
you are accessing?

. Can the service be used to hide the identity of a malicious client that is illegally using the service?

. Can a malicious user use the service to avoid paying fees?

The Yahoo Maps Geocoding service has a number of specific security requirements. To access the service, you
must first set up an account with Yahoo. You must also obtain from Yahoo an application ID, which is a string that
uniquely identifies your application. Note that Yahoo limits the number of times that an account can use the
geocoding service. It does this by tracking usage for each account ID. That's why you must specify an appi d
parameter in the call to the service. This identification requirement is fairly common. Many public REST-based web
services require a key, token, or something similar to identify the calling application. For example, the Google Map
API requires application keys, in which the value is specific to a deployed instance. One benefit of using the server
as a proxy to a service is that you do not need to expose the application ID or token of a mashup service in your
client code. Instead, the application ID or token is only used on the server and not passed to each client's browser.

Ways to Call the Service

The Yahoo Maps Geocoding service is a REST-based service. To call it, you specify the appropriate URL along
with any parameter-value pairs. If you examine the GeoCoder class, you'll also notice that it encodes the service
call's URL. Encoding the URL to a generally accepted format makes the request as transportable as possible. This
is shown in Code Sample 6. The caller encodes, prior to calling the URL, any escape characters in parameters.
The caller also decodes any escape characters in fields that are returned from the URL.
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/1 URL encode the specified |ocation

String applicationld = getApplicationld();

try {
applicationld = URLEncoder. encode(applicationld, "ISO 8859-1");

} catch (UnsupportedEncodi ngException e) {
i f (logger.isLoggabl e(Level . \WARNI NG ) {

| ogger .| og(Level . WARNI NG " geoCoder . encodeApplicationld", e);

}

throw new ||| egal Argunment Excepti on(e. get Message());

}

/'l URL encode the specified |ocation
try {
| ocati on = URLEncoder. encode(l ocation, "ISO 8859-1");
} catch (UnsupportedEncodi ngException e) {
i f (logger.isLoggabl e(Level . WARNI NG ) {
| ogger. | og(Level . WARNI NG, "geoCoder. encodelLocation", e);
}

throw new ||| egal Argunent Excepti on(e. get Message());

Code Sample 6: Encoding the URL Parameters

In addition to encoding the parameters and assembling the URL, the code in the server needs to make a request to
the service at that URL. As Code Sample 4 shows, Pet Store uses the | ava. net . URL class to open a connection
to this URL and get an | nput St r eamfor reading from that connection. However, there are other ways to call a
service. Java EE and Java SE technologies provide a variety of ways to make a call to a service. For example, you
could use the Java API for XML-Based Services (JAX-WS), Java sockets, or many other technologies available to
Java EE 5 developers. The mashup with the Yahoo Maps Geocoding service uses a URL and represents a
relatively simple interaction. But if a service requires a more complex interaction -- for example, it requires a digital
certificate -- you could use a method more suited to handling that type of request.

The Format of the Response

When you do a server-side mashup, you need to determine the format of the response that the service returns. A
service can return a response in many different formats including XML, JSON, HTML, plain text, RSS/ATOM, and
GData. In the Pet Store mashup with the Yahoo Maps Geocoding service, the client doesn't display the data
returned by the service. It simply uses the data as input to the Google Maps service. The Yahoo service returns an
XML document, as you can see in Code Sample 2. Pet Store needs to convert the XML document to a Java object.
As Code Sample 5 shows, the results are parsed into an array of Java objects. The array is stored in a database
for subsequent use when a user wants to see a map of pets for sale in a particular area. Because many public
APIs provide the response in XML, the server-side code must often convert the response into another data type.

Other applications might need to convert the data returned by a service to another format such as JSON. Data in
formats such as JSON can be easier for the browser to handle. By using the server as a proxy to a service, the
server does the work of parsing an XML document and possibly converting it to a format such as JSON. In that
case, your client JavaScript code can be simpler because it doesn't have to parse and convert the XML.

Caching of Results

Will the response from the service be used by the client, or will the data be stored on the server? In Pet Store's
mashup with the Yahoo Maps Geocoding service, the data provided by the service is not sent back to the client.
Instead, it is stored in a database on the server for subsequent use by the Google Maps component to pinpoint
pets for sale on the map. If Pet Store did not store the results, it would have to make a request to the Geocoding
service for each client request for a map and for each point shown on the map. This is a good reason for doing the
mashup with the geocoding service as a server-side mashup rather than a client-side mashup.

Map data can change. For example, street addresses and street names change. So you might need a mechanism
for updating data that might go out of date. It's relatively easy to write code on the server to reaccess the mashup
service if you need to update the data cached from a service.

The RSS feed in Pet Store is another example of data that has been cached from a service for reuse. After data is
retrieved from the live RSS feed on the Java Blueprints project site, the server side of the Pet Store application
parses the RSS XML document and converts it to JSON. It then caches the data. The cached data in JSON format
is used to fulfill Ajax requests from all Pet Store clients for display in the news bar.

The Need to Modify the Response
You must determine whether the server side of the application will need to modify the response from the service



before the client can use it or whether the application can directly pass it to the client. As mentioned in Caching of
Results, the RSS news feed data used by Pet Store is further processed before it's sent to the client.

Ways to Handle Exceptions and Errors

The CeoCoder proxy class handles exceptions that could occur when accessing the Yahoo Maps Geocoding
service. In general, it's good practice to handle exceptions that could occur when accessing a service. Additionally,
it's good practice to validate the input data to a service. For example, GeoCoder validates the address input string
before sending it to the geocoding service. Doing this can help uncover error conditions before the call to another
web site and it could help you respond more quickly to the user. For instance, you could prompt the user to correct
the entry.

Also, web sites and public APIs used in mashups have very different mechanisms for responding to exception
conditions. So your error-handling code can get convoluted. By using the server as a proxy to a service, you can
shield the client JavaScript code from many of these details and keep it more loosely coupled. In this way, you can
lessen the impact on your client code if the mashup service changes its API.

Summary

You can design a mashup in various ways. In one approach, called a server-side mashup, also known as a proxy-
style mashup, you integrate services and content on the server. There are a number of good reasons for using the
server-side mashup approach, not the least of which is that the approach overcomes browser security restrictions
that constrain XMLHt t pRequest s and the ability to access web sites across domains.

The next article in this series focuses on client-side mashups, in which you integrate services and content in the
client. You'll be able to compare and contrast the client-side and server-side mashup styles and identify which, if
either, of these approaches better suits your needs.
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