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GENERATING DYNAMIC WAP CONTENT

You have seen in part VI how Microsoft ASP technology is used to generate dynamic
WML content in a WAP-based application. The concept of performing the same task
using Java servlets is much the same.

The main issues undertaken by a typical snippet, be it an ASP document or a Java
servlet, that is capable of performing backend processing as well as generating results
for a WML-enabled client dynamically are:

* Retrieving the values of WML variables from the calling or referring context
« Specifying the correct content type of the WML deck to be generated
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 Overriding specific header information, such as the caching mechanism, as necessary
« Generating valid WML content to form a well-defined WML deck

This chapter will explain how to invoke a servlet and how to use a servlet to pro-
cess client requests and generate dynamic WML content.
24.2 THE ROLE OF THE SERVLET

Before we plunge into writing servlets, we should first look at where the servlet fits in
the whole picture of a typical WAP-based application (figure 24.1):

WAP device

(Origin) Database
Web server server

Figure 24.1 Components in a WAP-based application system

As discussed in chapter 22, a servlet processes a client request that is passed from
the web server. In a WAP-based application environment, the web server receives the
client (i.e., WAP device) request from a remote WAP gateway via the Internet. Alter-
natively, the WAP gateway and the web server can reside on a single machine. The
setup and infrastructure regarding the connectivity of the various components is cov-
ered in greater detail in part VIII. Recall that the application-level protocol used in
the communication between the WAP gateway and the web server is HTTP. The serv-
let must understand an HTTP request message that is redirected to it from the web
server, as well as generate an HTTP response message to be returned to the client via
the web server.

This is exactly what a servlet is doing in a web-based application environment
described in chapters 22 and 23. However, one major difference lies in the content it
generates. In servicing a web-based client, the servlet generates HTML content that the
client can interpret. In servicing a WAP-based client, the servlet generates WML con-
tent so that the client can understand.

Hence, in addition to any server-side processing an application may require, a
servlet must generate an appropriate HTTP response message, which consists of the
response header information such as the MIME content type and caching information,
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as well as the body of the response. The response body that is intended for a WAP cli-
ent is a WML deck. Both the header information and the body content are generated
as an output stream by the servlet.

GENERATING OUTPUT TO WAP CLIENTS

To generate an HTTP output stream, we can use a servlet that is derived from
Ht t pSer vl et , which defines interfaces and classes that we can use to handle HTTP
requests and create HTTP responses. Refer to appendix F for a listing of the interfaces
and classes in the Ht t pSer vl et API specification.

This section will show the specific methods an Ht t pSer vl et object uses to set
the header information and to output the response body to a WAP client.

Writing the response header information

As mentioned in chapter 22, the methods for setting or overriding an HTTP header
are included in the Ht t pSer vl et Response object of an Ht t pSer vl et . We will
revisit two relevant methods in this section. For a list of HTTP response headers that
can be used in an HTTP response message, see appendix E.

setContentType()

For the user agent to interpret the received content correctly, we need to set the con-
tent-type header field of the response message to the user agent. The servlet uses the
set Cont ent Type() method to accomplish this. A valid content type of a WML
message for a WAP browser ist ext / vnd. wap. wn .

The following statement sets the appropriate content type for a response contain-
ing a WML deck. The Ht t pSer vl et Response instance, r esponse, outputs the
generated content:

response. set Cont ent Type("text/vnd. wap. wi ") ;

setHeader() and setDateHeader()

To set a header field with a string value, use the set Header () method. Use
set Dat eHeader () to add a header with a date value.

The following statement sets the value of the Cache- Cont r ol header field to
no- cache, signaling to the receiving proxy server not to cache the received mes-
sage content.

response. set Header (" Cache-Control ", "no-cache");

For more details about the basic issues on caching, see chapter 19.

Writing the response body

After setting the header information, the servlet is responsible for generating all the
relevant content in the response body that constitutes a valid WML deck. Recall from
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chapter 22 that the servlet uses a writer stream (Pri nt Wi t er) object or an output
stream (Ser vl et Qut put St r ean) object to generate output data to a client.

To obtain a stream object, the servlet uses one of the following declarations
depending on the type of stream you choose:

PrintWiter out = response.getWiter();
Servl et Qut put Stream out = response. get Qut put Streamn();

Subsequently, use the pri nt () method or the println() method to write the
output messages.

The following servlet code shows how a writer stream generates the XML pro-
logue that is found in a typical WML deck:

"PrintWiter out = response.getWiter();"

out.println ("<?XM. version=\"1.0\"?2>");

out.println ("<!DOCTYPE wr PUBLIC \"-//WAPFORUM /DTD WML 1.1//EN"");
out.println ("\"http://ww.wapforumorg/DTD/wr _1. 1. xm\">");

Creating a WAP application using a servlet

We will now look at a servlet example that writes a response header and generates a
simple WML deck. HelloServlet generates a message that appears in a WML browser:

Listing 24.1 Source code for HelloServiet

/* Cenerate a greeting: HelloServlet.java */
import java.io.*;
import javax.servlet.*;

imort | avax. servlet.http. *: Initializes the servlet

when it is first
public class HelloServlet extends HttpServlet loaded into memory
{
public void init(ServletConfig config) throws ServletException {
super.init (config);

}

public void doCGet (HttpServletRequest request,
Ht t pSer vl et Response response)
throws Servl et Exception, | OException

{
doPost (request, response); o Sets the
} value of the
MIME
public void doPost (HttpServletRequest request, content
Ht t pSer vl et Response response) type of the
throws Servl et Exception, | CException generated
{ message to
response. set Cont ent Type("text/vnd. wap. wr "); | theclient

PrintWiter out = response.getWiter(); 4—‘ Creates a

) . Pri nt Wi ter instance
out.println ("<?XM. version=\"1.0\"?2>"); 0

out.println("<!DOCTYPEwr PUBLI C\"-//WAPFORUM / DTDWWM. 1. 1//EN"");
out.println ("\"http://ww.wapforumorg/DTD/wr _1. 1. xm\">");
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out. println("<wr>");

out.println("<card id=\"start\">");

out.println("<p>");

out.println("Hello, here's a dynamcally generated greeting!");

out.println("</p>"); Generates an

out . pr? ntln("</card>"); output stream
out.println("</wr>"); that contains the
out. close(); Releases the Print Wi t er <Wmth>ee<lir2r622
I object by using the element, and the
} cl ose() method !

card content

Code comments

© Handles incoming HTTP GET requests. It consists of only one statement: a call to
doPost () . The effect is to redirect HTTP GET requests to doPost () . Hence, we
need to write the client request servicing code only in doPost () since in our appli-
cation, we intend to handle both types of requests in a similar manner.

© Originally handles only incoming HTTP POST requests. In our application, it is also
called from within doGet () to handle incoming HTTP GET requests.

© Prints an output stream that consists of the XML prologue required in a WML deck.

24.3.4  Viewing the result
Using the UP browser emulator (UP.Browser), you can view the WML deck that the
HelloServlet servlet generates. To run the servlet:
e Compile the Java servlet and save it under the appropriate directory where the
servlet loader you use can locate it.

e Invoke the browser emulator and enter the URL of the compiled servlet,
Hel | oSer vl et . cl ass, in the Go input box of the browser interface.

* In figure 24.2, for testing purposes, we use | ocal host as the host of the URL,
and the path, / servl et .

Figure 24.2
Y o Pl B
G [ritp/ focahostfrervet MelcSendet =l 2 1 Corviet residing on the local host

A text message should appear in the microbrowser (figure 24.3).

Helle, hace's &
dynamically peEnerated
gresring!
o Figure 24.3
Display of WML content generated by HelloServiet
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From the emulator, press F5 to display the source content in the Phone
Information window. Figure 24.4 shows the dynamic content generated by the servlet
and delivered to the client via the WAP gateway. The content is what one would expect
to see in a .wml document.

8 IFhena Isdmimshen

HTTF GET Esgwest:

lincempiled date
- - Found Condos I
Campil led WP hinary i

Figure 24.4 Phone Information window displaying the WML code generated by HelloServlet

INVOKING A JAVA SERVLET

Although you can invoke a servlet by entering its URL directly in the browser inter-
face, it is more often the case that a servlet is invoked from a WML card. You can also
pass parameter values from the calling WML card to the servlet. In this section, we
will present two other common ways to Kick off a servlet.

Calling a servlet from a card
To call a servlet from a card, use the WML <go> or <a> element.

Using the WML <go> element
To see how the WML <go> element works, we will use our HelloServlet example
(listing 24.1).

The following code uses the <go> element to invoke HelloServlet when Accept
is clicked:

<?xml version="1.0"?> Gives the Accept button

<! DOCTYPE wrl PUBLIC "-//WAPFORUM / DTD WL 1.1//EN' of the phone interface
"http://ww. wapforum org/ DTD/wr _1.1.xm "> the label, serviet.

<wnl > <! -- hellol. wi --> Clicking this key will kick

off the task specified in

<card id="start" title="hello">
the <go> element

<do type="accept" |abel ="servlet">
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<go href="http://nyHost: port/servlet/HelloServlet" method="get" />

</ do>
<p> Causes the current card to
Click "servlet” to invoke HelloServlet! pass control to HelloServlet
</ p> via an HTTP GET method
</ card>
</ wm >

The screens in figure 24.5 show what the WML code looks like using UP.Browser.

Click "ampvise® Eo H=lla, hers'=m =
irmroke HelloSerwlet! dynamical ly genscated
Upon clicking the o mat s |
“servlet” key
—D
marr et oK

Figure 24.5 Invoking HelloServlet from hellol.wml using the <go> element

In our example, if a client invokes the servlet using the HTTP GET method, the
request is first passed to the doGet () method, which in turn calls the doPost ()
method to service the request. In this way, we need only to furnish the code for
doPost (), which handles POST requests directly and the GET requests via redirection.

If no appropriate service method can be found in the servlet, the typical error code
issued by the origin server is HTTP Er r or 405.

Using the WML <a> element
The WML deck shows how a servlet can be invoked using the WML <a> element:

<?xm version="1.0"?>

<! DOCTYPE wr PUBLIC "-//WAPFORUM / DTD WML 1.1//EN'
"http://ww. wapforumorg/DTD/wr _1. 1. xm ">

<wr > <!-- hello2.wrd -->

<card id="start" title="hello">

<p> Alink to the
Navi gate to: servlet,

<a href="/servlet/HelloServlet">Hell oServl et</a> HelloServlet

<a href="#end" >Endi ng card</a> A link to the last
</ p> T card in the same
</ card> WML document

<card id="end">
<p>
Thank you for visiting!
</ p>
</ card>
</ wnl >

Figures 24.6 and 24.7 show what the WML code looks like using UP.Browser.
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hello2.wml#start Generated by HelloServlet

Marigats Ea: H=lla, hers'= =
h[:l:l:l.nlmlet-] dymamical ly genscated
[Eeding =ard] greet iy’
B —
Lirk oK

Figure 24.6 Using <a> in hello2.wml to invoke HelloServlet

hello2.wml#start Generated by HelloServlet
Mavigabs £o; Thank pou for
[HzlloSerwiet] visitieg!
F[Ending cacd]
—D
Link oK

Figure 24.7 Using <a> in hello2.wml to invoke another card in the same WML deck

In general, there is no difference between the use of <go> and <a> unless you
need to pass parameters to the referenced servlet as will be discussed next.

24.4.2  Passing parameter values

The way to pass parameters from the calling document to the servlet depends on how
the servlet is invoked.

Using explicit query string
One straightforward means to pass parameter values to the referred servlet is to append
the variable’s name and value pairs as a query string after the URL of the servlet.

Here are four ways of using a query string to pass the values of two parameters,
myname and mypwd:

« Supplying parameter values to the Logon servlet via the browser interface:
http://1ocal host/servl et/ Logon?nynanme=susan&nmypwd=wap
* Supplying parameter values to the Logon servlet via the <a> element:
<a href="http://local host/servl et/ Logon?mynane=susan&anp; nypwd=wap" >

My | ogin

</ a>
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» Supplying parameter values to the Logon servlet via the <go> element:
<go href="http://Ilocal host/servl et/ Logon?mynane=susan&anp; nypwd=wap" />

e Supplying parameter values to the Logon servlet via the onpi ck event of the
<opt i on> element:
<option

onpi ck="http://1 ocal host/servl et/ Logon?nmynane=susan&anp; nypwd=wap" />

My 1 ogin
</ option>

Using the <postfield> element

Another way of passing parameter values from a WML deck to a servlet is through the
WML <post fi el d> element, which is used with the <go> element.

This code invokes a servlet with the user-input values of two variables, Name and
Passwd, using the <post f i el d> element for each value to be passed to the servlet:

<do type="accept" |abel ="servlet"> ‘)
<go href="http://nyHost:port/servlet/HelloServlet" nmethod="post"> t)
<postfield name="nynanme" val ue="$Nane" />
<postfield name="nypwd" val ue="$Passwd" />
</ go>
</ do>

Code comments

© Assigns the label ser vl et to the Accept button of the phone interface. Pressing this
key will kick off the task specified in the <go> element.

© Causes the current card to pass control to HelloServlet via an HTTP POST method.

© Specifies the name that the servlet must use to retrieve the corresponding value. Here,
Name and Passwd are variables in the card’s context, but myname and nypwd are
not visible within the card. The latter two variables can be retrieved from the refer-
enced URL (i.e., HelloServlet) specified in the <go> element.

PROCESSING CLIENT REQUESTS

The way a servlet processes a request from a WML client is identical to the way it
handles a request from an HTML client. Typically, a servlet is initialized when it is
invoked. It then processes individual requests using the appropriate service method
such as doGet () or doPost ().

In this section, we will use a simple example to illustrate the way a servlet pro-
cesses a request from a WML client.

Retrieving header information

Just as there are Htt pSer vl et Response methods that a servlet can use to set
HTTP header information, there are methods that a servlet can use to retrieve HTTP
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header information from an HTTP request message. For a list of HTTP request head-
ers, see appendix E.

There are four Ht t pSer vl et Request methods capable of retrieving informa-
tion about the headers in an incoming request:

e get Header (" header _nane") returns the value of the specified header as
a string.

» get Header s(" header _nare") returns all the possible values of the speci-
fied header as an array of strings.

e get Dat eHeader (" header _nane") returns the value of the specified header
as a long number, indicating the number of milliseconds elapsed since midnight,
Jan. 1, 1970, UTC. It can be converted into a Java Dat e object.

e get | nt Header (" header _nane") returns the value of the specified header
as an integer.

Next is a simple example to retrieve information about the HTTP headers,
Accept and User - Agent . If the user agent is a WML client, the HTTP_ACCEPT
header should contain the string text/vnd.wap.wrl, while the HTTP_
USER_AGENT header provides clues to the type of browser used.

The code illustrates how a servlet determines whether to respond with WML con-
tent specifically for the UP browser or WML content for other WML-enabled browsers.

String accept Header = request. get Header (" Accept");
String useragent Header = request. get Header (" User-Agent");

if (accept Header.indexOF ("wm ") 1= -1) g
i f useragent Header.indexCOf ("UP") != -1)

gener at eDeckf or UP() ; (3)
el se
response. sendRedi rect ("http://host/ WL/ nonUP. wr ") ; Q
}

Code comments

@ Uses the get Header () method to retrieve both the headers, HTTP_ACCEPT and
HTTP_USER_AGENT.

@ Uses the i ndexOf () method to check if the retrieved headers contain the key sub-
strings that indicate support for WML content and use of a UP browser.

© If both of these conditions are satisfied, invokes an arbitrary method,
gener at eDeckf or UP() .

O |f the user agent is not a UP browser but does support WML, it redirects request to a
static WML document, non UPwml.

For more information on the use of headers such as Accept and User - Agent
to help determine the client browser using ASP, see chapter 19.
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Retrieving parameter values

To retrieve the values passed from a WML deck to a servlet, use the

get Par anet er () or get Par anet er Val ues() methods discussed in chapter 22.
The following WML deck invokes the servlet, WelcomeServlet, on the local host

for retrieving a name value entered by the user. When WelcomeServlet is called, a

parameter is passed to the servlet:

<?xm version="1.0"?>
<! DOCTYPE wr PUBLIC "-//WAPFORUM / DTD WML 1.1//EN'

"http://ww. wapforum org/ DTD/wr _1.1.xm "> Invokes the servlet,
<wml > <!-- wel cone.wnl --> WelcomeServlet, via the
<card id="start" title="wel cone"> HTTP POST request method

<do type="accept" | abel ="1o0gin">
<go href="http://local host/servl et/ Wl coneServlet" method="post">
<postfield name="nynane" val ue="$Nane" />

</ go> Parameter name is nynarme
</ do> and the value is that
<p> entered by the user under

the name, Nane
What is your nane?
<i nput nane="Nanme" type="text" maxl ength="30" />

</ p>
</ car Z> Prompts the user to input a value for
the variable, Nane, as a text field
</ wnl >
The result is displayed in figure 24.8. MMt i your s

Listing 24.2 is the source code for the WelcomeServlet. |

Listing 24.2 Source code for WelcomeServlet

/* Library Wel cone Message: Wl conmeServlet.java */
import java.io.*;

i mport javax.servlet.*;

import javax.servlet.http.*;

login ALPHA|

Figure 24.8 Message
public class Wl coneServl et extends HttpServlet from the only card in

{ welcome.wml
/* Initialization of servlet */
public void init(ServletConfig config) throws ServletException {
super.init (config);

}

/* Redirecting client request that uses HTTP GET nethod */
public void doGet (HttpServletRequest request,
Ht t pSer vl et Response response)
throws Servl et Exception, | OException
{

doPost (request, response);

}

/* Servicing client request using HTTP POST net hod */
public void doPost (HttpServletRequest request,
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Ht t pSer vl et Response response) Sets the

throws Servl et Exception, |CException content
{ type for
String usernane = request.getParaneter ("nmynane"); o WML
response. set Cont ent Type("text/vnd. wap. wr ") ; content
PrintWiter out = response.getWiter(); Q
out.println ("<?xm version=\"1.0\"?>"); <— Outputs the XML prologue

out.println
("<!DOCTYPE wm PUBLIC \"-//WAPFORUM / DTD WML 1.1//EN"");
out.println ("\"http://ww. wapforum org/DTD/wr _1. 1. xm\">");

out.println("<wr>");
out.println("<card id=\"start\" title=\"welcome\">");
out.println("<p>");

out.println("Hello, " + usernane +

", welcome to the XYZ Library!"); Outputs the
out.println("</p>"); retrieved user’s
out.println("</card>"); name and a
out.println("</wr>"); welcome

out.close(); message

Code comments

© Retrieves the user’s name. Since the parameter name used to pass in the value was
mynane the servlet must use the same parameter name to retrieve the user’s name.

© Creates a writer stream instance for use in generating dynamic content.

24.5.3 Understanding the code
Figure 24.9 shows what the WML code looks like using UP.Browser.

Generated by

welcome.wml WelcomeServlet
Uhat 1= youur mesme? Kev i Uhat 1= youur mesme? Halla, Andrew Frassgr,
I eyin |y rdrew Fraser| ) weloome To the XTZ
Andrew Click Lik !
Fraser login At
—_—
lagin ALFHA lagin alpha =19

Figure 24.9 Passing hame parameter to\Wel coneSer vl et fromwel corme. wr using <go>
and <postfiel d>
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The Phone Information window displays the variable and value sent to the servlet

via the HTTP POST request (figure 24.10).

1 Phene laloimalion
cachs ne

M ALEIE] czarw ot e lcormSere Int e

< LPCATEOET ~oara Lo ~Ho LoomeEeru 1ot 76

AN LS ] nrw loblin lcomSare Ant

Figure 24.10 Viewing parameter value posted to Wl coneSer vl et in Phone Information

window

The variable, myname, has the value Andr ew?20Fr aser where %20 denotes the

hexadecimal value of the ASCII code for the space character.

Next, we shall show another WML deck to illustrate an alternative way to
invoke Wl comeSer vl et , namely via the WML <a> element. The way to pass in
a variable value is through a query string appended to the URL, i.e., the HTTP GET

request method.

<?xm version="1.0"?>
<! DOCTYPE wrl PUBLIC "-//WAPFORUM / DTD WML 1. 1//EN'
"http://ww. wapforumorg/DTD/ wm _1. 1. xm ">

<wr > <!'-- wel conel.wm -->
<card id="start" title="wel cone">
<p>

What is your nane?
<i nput nanme="Nanme" type="text" maxlength="30" />

Navi gate to:
<a href="/servl et/ Wl coneSer vl et ?nmynane=$Nane" >
Wel cone
</ a>
~a E;gr ;g#i:rj; Creates a hotlink
labeled Ending card
</a> that links to the
</'p> last card in the
</ card> same deck
<card id="end"> <— Card referred to in the second hotlink
<p>
Thank you for visiting!
</ p>
</ card>
<wnl >

Prompts
user to
input value
for the
variable,
Name

Creates a hotlink
labeled el come that
links to WelcomeServlet
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The use of the second welcome WML document results in similar displays
(figure 24.11):

Generated by

welcomelwml welcomel.wml WelcomeServlet
What 1F your peme Mavigake 03 Hella, Susan, welcoms
Susamn| kI Velcoms ] ta che X¥YI Library!
[ Ending cmcd ]
> _—
oK +hLPHA Link al

Figure 24.11 Passing name parameter to W&l coneSer vl et from welcomel.wml

24.6

SUMMARY

The Phone Information window displays the variable and value sent to
Wl conmeSer vl et via a query string attached to the URL of the servlet, using the
HTTP GET request method (figure 24.12).

1 Phona kalormation M= E

LHELF LR LBUS] Azarw Lok Alm leameSary 1ot Tnynanm =5

Figure 24.12 Wl coneSer vl et is invoked via an HTTP GET request

SUMMARY

In this chapter, we recapture the main tasks involved in generating dynamic content
using server-side technology. Specifically, we see how a Java servlet can be invoked
from a WML card as well as the ways of passing parameter values to the servlet.

Once the servlet is loaded, depending on the application on hand, the servlet may
need to retrieve the HTTP header information and the incoming parameter values
before performing further processing.

To generate output, it requires an output stream or writer object as described in
chapter 22. To generate WML output to a WAP client, the servlet needs to set the cor-
rect content type, and in order that the client interprets the incoming WML response
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as intended, the developer is responsible for ensuring in his code the generation of a
valid WML deck.

In the next chapter, you will see how we apply what you have learned in this chap-
ter in applications that involve cookie and session, which are commonly used tech-
niques to retain information about the state of the client.
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