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Abstract. The proliferation of devices with the ability to deliver information
anywhere at any time has increased the users' flexibility and the quality of
services. It has also caused the need for development and deployment of new
infrastructures supporting multiple platforms. As a result, new techniques for
delivering content according to device features and even specific languages
such as User Interface Markup Language (UIML) emerged. This paper dis-
cusses an innovative approach for device-dependent content delivery based on
JSP tag libraries. A special tag library that generates appropriate markup ele-
ments depending on the markup language supported by a specific device was
developed and is described in detail. A comprehensive example illustrates the
proposed technique.

1 Introduction and Problem Description

In 1991, in his paper Weiser announced the era of ubiquitous computing and de-
scribed a vision of proliferation of computational resources that provide access to
information when and where desired [1]. This proliferation has indeed occurred, with
commonly used devices such as mobile phones, personal digital assistants (PDAS),
Palmtops or laptops. According to Mobilelnfo the number of handsets sold in 2002
amounted to 440 million units worldwide.! Wireless appliances increase user’s con-
venience, accessibility and flexibility but bring new challenges regarding applications
development.

The major technical requirement concerning the access to information systems
from various devices is the presentation of information in multiple formats and content
tailoring to the capabilities of particular device types. Mobile and wired devices are
equipped with browsers that support various media formats. It is therefore necessary
to deliver the data in different markup languages such as WML [2], XHTML [3] or
HTML [4]. Information presentation on mobile devices needs to address the short-
comings of wireless appliances concerning small display sizes, different features for

1 Compare http://www.mobileinfo.com/Market/market_outlook_2003.htm.



data input, limited graphical capabilities, etc. In order to display the same number of
information different number of pages may be needed depending on the device type.
For example, one HTML page in an Internet browser may be the equivalent of 3
PocketPC pages and 10 WML cards for a mobile phone. The navigation methods also
differ across devices. Web pages use lists of hyperlinks to navigate from one page to
another; WML pages often use softkeys. Since WAP browsers have to deal with
smaller screens than Internet browsers, it is not possible to display the same number of
details on different devices. Breaking up the content into displayable portions is there-
fore essential.

An intuitive solution to the problem of device-dependent content delivery would
consist in the development of many different views on the same data and applying
them according to the supported formats and presentation features of devices. This
approach has, however, many shortcomings. It results in rewriting applications for
various browsers, markup languages and device types, maintaining large code bases
and gathering design expertise at least for the most popular appliances available on the
market. In order to avoid creating of separate user interfaces for each type of device,
alternative techniques have to be considered.

This paper introduces a new method for building applications that, depending on
the user’s device and its settings, present the same datain HTML, XHTML or WML
format. The approach is based on a developed in our project specific JSP tag library
that detects device features and generates appropriate markup elements for maobile
devices and desktop computers. It offers a fast, easy-to-use, and well-designed method
to create dynamic user interfaces for various devices and separates business logic from
presentation logic.

The paper is structured as follows: Section two provides an overview of existing
methods for device-dependent content delivery. The subsequent section introduces the
JSP and JSP tag library technology used in our approach and provides a detailed de-
scription of the Content Adaptation Tag Library (CATL). Section four illustrates the
proposed technique by means of a comprehensive example. In last section issues for
further research are discussed and some concluding remarks are provided.

2 Stateof theArt

In last years several methods for tailoring data to various devices were proposed. One
approach consists of retrieving data from an information system in XML [5] format
and converting them to the appropriate markup language with eXtensible Stylesheet
Language Transformations (XSLT) [6]. A transformation expressed in XSLT de-
scribes rules for converting the input (source) document's tree into a structure called a
result tree consisting of result objects. The conversion is achieved by associating pat-
terns with templates. Each template matches some set of elements in the source tree
and then describes the contribution that the matched element makes to the result tree.
In constructing the result tree, elements from the source tree can be filtered as well as
reordered, and new elements can be added. To perform the transformation, a devel-
oper needs a stylesheet and an XSLT processor invoked from JSP or a custom tag.



The Jakarta Taglibs Project offers two libraries for transforming XML into various
formats: JSTL and XTags [7]. The entire approach is described in detail in [8]. Using
XML and XSLT for the generation of appropriate markup elements separates content
from presentation and allows for the same data to be presented in different ways. It
enables reusing of fragments of data as well as generating multiple output formats and
styles tailored to the device types. The most important drawback of this method is the
need to maintain numerous stylesheets and the necessity to perform updates to each
stylesheet separately if the view changes.

Another approach for delivering information to different devices in a device-
dependent way is the User Interface Markup Language (UIML) [9]. UIML isan XML
language that permits a declarative description of a user interface and separates the
interface from the application logic and device type. Its usage is simple, even for non-
programmers and it reduces the time spent on rapid prototyping of user interfaces for
multiple devices. One of the objectives of UIML isto permit a UIML document to be
mapped to any type of user interface (e.g. Java AWT, WML, HTML, VoiceXML).
UIML proposes five main elements of an interface: the interface structure, presenta-
tion style, content (words, images, etc.), actions taken in response to user interaction,
and interconnection of the interface to application logic. Special meta-renderers for
each user interface type are responsible for generating appropriate application code
from UIML (for example UIML2WML converter produces WML markup elements,
UIML2HTML creates HTML, etc.). UIML is not an open-source project and the
technology for generating specific output for particular devices from UIML was not
revealed. It is therefore difficult to evaluate the effectiveness or efficiency of this
method as well as the possible extensibility of the language.

Third approach introduces a JSP tag libraries technology [10] instead of entirely
new language with numerous elements. In this method JSP tags are interpreted on the
server side. When the JSP engine encounters a custom tag, it executes Java code that
has been specified to go with that tag and a specific output is produced. Some tag
libraries were aready developed for particular markup languages such as WML or
XHTML.2 For example, the enterprise Coldbeans Software proposes custom JSP tags
library for WML developers.® The library consists of three tags: WmIOn, WmIOff and
WAP DTD. With WmIOn a developer can mark parts of JSP code executed when the
JSP page is requested from a WAP browser and with WmIOff these code fragments
that should be seen only in an Internet browser. WAP DTD tag writes a standard
header for WML files. Although the library is available for free, it offers a very lim-
ited functionality. A comprehensive tag library for XHTML was developed by Open-
wave and it was named Openwave Usability Interface (OUI) [11]. It encapsulates all
tags included in XHTML language specification. OUI is a server-side programming
library that allows developers to employ a uniform application user interface model
that abstracts implementation details from the underlying platform and is provided not
only asthe JSP tag library but also as PHP and COM for ASP.#

2 See http://jsptags.com/tags/index.jsp for an index of existing tag libraries.
3 Compare http://coldjava.hypermart.net/servlets’'wmltags.htm for available tags.
4 See http://oui.sourceforge.net/downl oad.php



Device-dependent content delivery can be based on the Model-View-Controller
(MVC) model that was designed specifically to separate business logic from presenta-
tion logic through the use of a controller. [12] The most widely used MVC imple-
mentation for Java Web application developersis the Jakarta Struts framework.5 Struts
makes use of standard technologies, including Java servlets, JSP, JavaBeans and
XML, to alow an application developer to define mappings between business logic
(the "model") and presentation logic (the "view"). These mappings are defined within
an XML configuration file that is loaded by a "controller" servlet at run-time. The
Struts concept enables the developer to flexibly define multiple presentation outputs
for single requests. It requires, however, a solid knowledge of the framework and
some experience in the area of the used programming technologies.

The problem of proper rendering of content depending on a device's browser is
also not solved by JavaServer Faces (JSF) [13] technology that makes it simpler to
build user interfaces (Ul) for JavaServer applications. There are no comprehensive Ul
components in JSF that would automatically detect the type of browser and supported
markup languages in order to generate appropriate content.

All presented approaches do not provide a suitable solution for delivering device-
dependent content for various devices. Usage of the XML and XSLT technologies
results in code maintenance problems. The Struts framework is hard to use for non-
programmers. UIML is a proprietary solution which cannot be extended by developers
and the offered JSP tags were designed only for particular markup languages. JSP tag
libraries are, however, a very promising technology for device—specific content tai-
loring. They can be also re-implemented to fit the design and implementation princi-
ples of both JSF and Struts frameworks and the functionality of the tag library can be
incorporated into these both technologies.

3 Content Adaptation Tag Library (CATL) —a New Approach for
Device-Dependent Content Delivery

JavaServer Pages is a technology for creating dynamic Web-based content using
server-side processing [14]. It combines static markup elements with elements created
by Java objects. JSP separates the application logic from the page design and encap-
sulateslogic in portable, reusable Java components.

JSP technology supports a unique feature called JSP tag libraries. A developer can
create a custom tag library with commonly used functions and distribute it to a wide
range of authors. Tags from a library are resolved in the server and do not introduce
client-side dependencies. Tag libraries are reusable modules that can build and access
programming language objects and influence the output stream. They usually encap-
sulate frequent tasks and can be used across applications, increasing the speed and
quality of development. The benefits of custom tags also include the creation of an
abstraction layer between logic and presentation. This abstraction is akind of an inter-
face that allows Java developers to fix bugs, add new features, and change implemen-

5 Jakarta Struts is available at http://jakarta.apache.org/struts.



tation without requiring any changes to the JSPs that include those tags. Tag libraries
have access to all objects available to JavaServer Pages, they can communicate with
each other and can be nested, allowing for complex interactions within a page.

Although some simple tag libraries for mobile applications are already provided by
vendors, JSP tag libraries which enable the development of applications targeted at
different devices are currently not available. A special tag library — the Content Ad-
aptation Tag Library (CATL) - generating appropriate markup elements depending on
device context was therefore developed. It separates the presentation format from the
presentation logic and encapsulates most of the functionalities used in HTML, WML
and XHTML pages. However, it is still possible to mix the tags with the elements of a
specific markup language such as WML or HTML and to add Java source code (cf.
Appendix). CATL is easy to use and enables rapid prototyping of applications de-
signed for different devices since page developers have to include only one tag for
displaying a particular element in three different formats. It also means less presenta-
tion code to manage. Applying thistag library divides the work of developing multiple
views of the same data between JSP programmers responsible for the functionalities
encapsulated in tag libraries (presentation logic) and developers of Web pages who
are in charge of the layout and maintenance of Web sites.

The tags in the library are designed with two adaptation techniques — selective
content inclusion/exclusion and page systems. In the first method inclusion means that
some content is shown only for certain devices. Exclusion hides content for certain
devices.

Content inclusion and exclusion addresses the problem of disparate content sets for
diverse devices and varying media support. To create different content sets, all the
information is first included for equivalent pages into one document. Specific data can
then be hidden or shown depending on the device type. This adaptation technique can
be applied with the help of WMLON and WMLOff tags from the CATL library.
WMLOnNTag indicates that elements enclosed in the WML On tags should be included
in the output for browsers supporting WML. WMLOffTag enables the elements en-
closed by these tags to be excluded in the output for browsers supporting WML and
presented only in browsers with XHTML or HTML support.

The second mechanism which was considered during the development of CATL is
the so-called page systems. They provide a method for generating different numbers
of output pages from the same document. This is particularly important for mobile
devices which have varying display capabilities. For example, one information-rich
PC page has to be divided and shown as many WML pages. We provide a way of
displaying the same data on a different number of pages in the form of a CardTag.
This tag produces a WML card or a deck of two cards. For each card a card title and
card name is generated. It also offers the possibility of specifying the time amount
after which the user will be redirected from the first card to another card with a given
name.

Information about the devices' featuresisretrieved in a SiteTag which is always the
first tag used in a page. The tags are able to communicate with other tags on the same
page. Therefore, the SiteTag detects the browser type as well asits capabilities and all
other tags use this information for content adaptation. This decreases the number of



data exchanged between the client and server and enables faster processing of re-
quests.

The most popular way to obtain delivery context is to use the HTTP standard Ac-
cept headers [15]. These headers include the supported media types (MIME types
[16]), character sets, content encoding, and languages. Additionally, the User-Agent
header contains information about the device manufacturer, the version number, the
device hardware and the browser used. Information delivered by HTTP headers is,
however, subject to different limitations. Since there is no standard specifying the
structure of the User-Agent header, delivery context is up to the device manufacturer.

In our approach content adaptation is based on information about device capabili-
ties retrieved from HTTP headers. This information can be obtained with the help of
the get Header method of aRequest object and is then available during the user’s
session. The get Header method is a JavaServlet method. It returns the value of the
specified header field asa St ri ng [14, p. 58]. All request header names can be ob-
tained as an Enumer at i on object from the method get Header Names() . The
SiteTag determines the form of presentation depending on the relevant features of a
device.

Besides the WMLONTag, WMLOffTag and the CardTag the Content Adaptation
Tag Library contains the following tags.

SiteTag — depending on the detected browser type generates for WML and
XHTML the XML version number, the SGML public document identifier and the
DTD location. It creates furthermore the root elements for HTML, WML or
XHTML, the title for a page and specifies aternatively the link to an appropriate
CSS gtylesheet in XHTML and HTML. Since the applications are served by the
server, the tag also sets a correct MIME type for each device with the r e-
sponse. set Cont ent Type(String type) method. This method deter-
mines the format of information which is exchanged between the server and the
browser.

TableTag — draws a table with such optional attributes as background color, border
size as well as values for cellpading and cellspacing elements. For WML it also
gives the number of columns.

TableRowTag — draws a row in a table. The developer can specify a color for a
row, its height and width.

TableCellTag — draws cells in a row with specified height, width and background
color.

LinkTag — produces link elementsin HTML, WML and XHTML.

The defined tags offer a web application developer the possibility to control how
datais processed in back-end Java components without including any Java code in the
JSP page. The tags allow furthermore for generation of completely different presenta-
tion layers depending on the device context: the same data can be split into many
separate cards for browsers supporting WML and be offered on one page in Internet
browsers. Content transformed by the Content Adaptation Tag Library can bein form
of regular text or XML data. In the second case the XML source has to be transformed
with the help of XSLT in order to extract specific data or modify them.



4 Exampleof CATL Usage

In order to demonstrate the possibilities of the implemented JSP tag library a sample
application was developed. The source code for this application as well as the CATL
library can be downloaded from the authors website (http://www.bi.uni-
ffo.de/de/research/project/fp_mcommerce-veroeff.html). The functionality of the
program consists of retrieving information about orders and customers from a data-
base as well as displaying some statistics about the products' turnover for items avail-
able in the enterprise database. All data are tailored to different device types and
browsers (in particular to Internet browsers such as Netscape, |E or Opera and WAP
browsers supporting XHTML or WML). Depending on the device capabilities the
information is presented in a different way with regard to amounts of displayed data
per screen, layouts, navigation elements and styles (graphical elements, colors). In
Internet browsers the first page includes a greeting message and a list of links, for
WAP browsers supporting WML this page was split into two cards due to the limited
screen sizes of mobile phones. The user can navigate to the desired menu position by
clicking on an appropriate link. If he/she chooses orders, a table with some detailed
information about current orders will be displayed. The user will, however, obtain
more details about orders in the Internet browser than in the WAP browser because al
information included in the HTML table does not fit on the small screen of the mobile
device. By choosing statistics or clients from the menu, one will reach a page on
which data about customers and cumulated products’ turnover are presented as atable.
Some screenshots demonstrating the application in the Internet browser and in the
WAP-enabled browser are shown in Figure 1 and 2.

T — - El—

e

PR b o T

Please dhoose a
link: 1

; s £ -
Fig. 1. An example of an application using CATL displayed in a WAP browser
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Fig. 2. The same application presented in an Internet browser

The developed application consists of JSP pages with JSP tag libraries. Besides the
CATL library, the DBTags [17] and the 118N tag library (for data localization) [18]
are used. As already mentioned the information about orders is dynamically retrieved
from a database. The commonly used mechanism for communicating with a database
is Java Database Connectivity (JDBC). It is based on the idea of database drivers
which are tailored to specific database management system. The DBTags library



which is applied in the application to build a connection with the database and to
retrieve appropriate data also relies on JDBC. Instead of writing Java code embedded
in a JSP page, the developer can make use of specific tags for building a connection to
database, sending queries or retrieving results. The following code builds a connection
to adatabase and queriesit for data about available orders:

<sql : connection i d="connl">

<sql : url >j dbc: odbc: I nfor</sql :url >

<sql : dri ver>sun. j dbc. odbc. JdbcCQdbcDri ver </ sql : dri ver>
</ sql : connecti on>

<sql : preparedSt at enent id="stnt 1" conn="connl">
<sqgl : query>
SELECT order| D, <%nane%, requestDate, price,
quantity FROM [order] I NNER JO N product
ON order. prodl D = product. prodl D
</ sql : query>
</ sql : prepar edSt at enent >

Appropriate markup language is generated with CATL tags. Consider the following
code that produces the first page in Figure 1 and two WML pagesin Figure 2:

<% page | anguage="j ava" %
<U@taglib uri="http://ww. uni-ffo.de/ ww
wi wi /taglibs/ markup-1.0" prefix="markup" %

<mar kup: page title="Wl come" styl esheet="index.css">
<mar kup: card title="Wel come" cardl D="card1"
timer="40" next Card="#card2">
<img src="infor.gif" alt="Infor" align="top"/>
Wel come to our ERP systenxbr/>
</ mar kup: car d>
<mar kup: card titl e="Choice" cardl D="card2">
Pl ease choose a |ink: <br/>
<mar kup: | i nk nane="Orders" href="Orders.jsp"/>
<mar kup: I i nk nane="Statistics"
href="Statistics.jsp"/>
<mar kup: link nane="Cients" href="Clients.jsp"/>
</ mar kup: car d>
</ mar kup: page>

In this case only three tags with appropriate attributes — the SiteTag
(<mar kup: page>), the CadTag (<markup:card>) and the LinkTag
(<mar kup: | i nk>) are used. These tags generate different outputs for the WAP-
enabled browsers and Internet browsers. The code snippet below presents the pages
that are produced as WML and HTML. A comprehensive example that includes all
used JSP tag libraries aswell asalmost all CATL tagsis provided in the Appendix.

<! —HTM. out put -->
<htm >
<head><titl e>Wel conme</title>



<link rel ="styl esheet" href="index.css" type="text/css"/>
</ head>

<body>
<img src="infor.gif" alt="Infor" align="top"/>
Wl cone to our ERP systenxbr/>

Pl ease choose a |ink:<br/>
<a href="Orders.jsp">Orders</a><br/>
<a href="Statistics.jsp">Statistics</a><br/>
<a href="Cients.jsp">0ients</a><br/>
</ body>
</htm >

<! —WWL out put-->

<?xm version="1.0"7?>

<! DOCTYPE wm PUBLIC "-//WAPFORUM / DTD WML 1. 3//EN'
“http://ww. wapforum org/ DTD/ wr 13. dt d" >

<wimi >
<t enpl at e>
<do type="options" | abel ="Back">
<prev/>
</ do>
</tenpl at e>
<card id="cardl" title="Welcome" newcontext="true">
<onevent type="ontimer">
<go href ="#card2"/>
</ onevent >
<timer val ue="40"/>
<p>
<img src="infor.gif" alt="Infor" align="top"/>
Wel come to our ERP system
<br/ >
</ p>
</ card>

<card id="card2" title="Choice" newcontext="true">
<p>
Pl ease choose a | i nk:
<br/>
<a href="Orders.jsp">Orders</a>
<br/>
<a href="Statistics.jsp">Statistics</a>
<br/>
<a href="dients.jsp">dients</a>
<br/>
</ p>
</ card>
</ wni >



5 Summary and Further Work

Developing cross-device user interfaces requires both programming and creative
skills, as well as, knowledge about the particular device and application domain. Most
people master a single platform or a single device and have difficulties to port their
applications to other platforms or devices. A tag library for device-dependent content
delivery can contribute to the faster dissemination of information on different devices.
It might have a role similar to this one which HTML played in the popularization of
electronic publishing. The Content Adaptation Tag Library described in this paper
should enable people who are not familiar with the capabilities of various mobile
devices to build user interfaces in HTML, WML and XHTML. The separation of
presentation logic and presentation format allows different specialists to take control
of their area of development and significantly facilitates the task of programming
applications for variety of devices.

The Content Adaptation Tag Library has been successfully applied for tailoring the
content to different devices in a prototypical implementation for an ERP system, in-
for:COM. Some important points for improving the functionality of this library have
become evident during this work.

The CATL takes into account only basic information transported in the HTTP
headers for device-dependent content delivery. Integration of comprehensive context
models would enable delivery of more personalized information to users’ devices and
better content tailoring to the properties of devices. This enhancement can be achieved
by using new standards for contextual information like the CC/PP model developed by
W3C [19] or UAProf invented by the WAP Forum [20].

The developed library should be enriched with additional elements. New tags for
specific markup structures, e.g. tags for generating forms, input fields, etc. and tags to
support other formats (e.g. cHTML, SVG) will be programmed.

During the work of programming user interfaces for multiple devices we have no-
ticed two essential aspects of device-dependent content delivery. Web application
requests often return too much content for one page. Breaking up this content into
digestible portions is essential. The CATL should be therefore enhanced by tags
which will enable breaking of alarge body of content into multiple pages with appro-
priate navigation elements. The content should be dynamically paginated at the run-
time depending on the amount of data that should be displayed and screen sizes. Tai-
loring content to different device types usualy requires a transformation of elements
structures and navigation methods. For example, in an Internet browser navigation
elements can be displayed as breadcrumb trail at the top of web pages whilein aWAP
browser they may be replaced by softkeys. It should be possible to transform tables
into lists or into other tables. Table-to-table transformation should alow a developer
to reorder, include, or exclude content by rows or columns. The option to transpose
rows into columns and columns into rows should be implemented as well. This would
be useful for tables that have to display large quantities of tabular data for large de-
vices, but only a subset of content for small ones. All the described functionalities will
be implemented in the next version of CATL.
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Appendix: Source Code Demonstrating the Usage of CATL
Library (Ordersjsp)

<U@taglib uri="i18n.tl1d" prefix="i18n"%

<%@ page | anguage="java" inport="java.sql.*,
java.text.*, java.util.Locale" %

<U@taglib uri="dbtags.tld" prefix="sql" %



<vg@taglib uri="markup.tld" prefix="markup" %

<% //deternming the preferred | anguage
String defaul tLang="en";
String nane = "prodNane_"+def aul t Lang;
Local e locLg = new Local e(defaul tLang,"");
%>

<i 18n: bundl e baseNane="pr oduct"”
scope="page"
| ocal e=" <%l ocLg%"
changeResponseLocal e="true"/ >

<sqgl : connection id="connl">
<sql : url >j dbc: odbc: I nfor</sql :url >
<sql : dri ver >sun. j dbc. odbc. JdbcCQdbcDri ver </ sql : dri ver >
</ sql : connecti on>
<mar kup: page title="Orders" styl esheet="index.css">
<sql : preparedSt at enent id="stnt 1" conn="connl">
<sql : query>
SELECT order | D, <%name%, request Dat e, pri ce, quantity
FROM [ or der]
I NNER JO N product ON order. prodl D = product. prodl D
</ sql : query>
<mar kup: wm O f >
<t abl e>
<tr>
<td><ing src="infor.gif" alt="Infor"
align="left"/>
</td>
</[tr>
<tr>
<td>Enterpri se Wb Research Prototype
</td>
</tr>
</t abl e>
<br/>
<sql:resultSet id="rsetl">

<mar kup: t abl e border="1" cel | paddi ng="4px" >
<mar kup: tr bgcol or =" #8FBC8F" >
<mar kup: t d>or der | D</ mar kup: t d>
<mar kup: t d>pr odNane</ mar kup: t d>
<mar kup: t d>del i very dat e</ mar kup: t d>
<mar kup: td>price (in Euro)</markup:td>
<mar kup: t d>quant i t y</ mar kup: t d>
</ mar kup: tr>
<%
Resul t Set Met aData rsnd = rset 1. get Met abat a() ;
i nt nunber O Col utms = rsnd. get Col umCount () ;
while (rsetl.next()){



%

<mar kup: tr bgcol or =" #FOFFFQ" >

<%

%

f
{

or(int i=1; i<nunber Colums+1 ;

;o)
String cN = rsnd. get Col utmNane(i);

String col Type = rsnd. get Col umTypeNane(i);
i f (cN. conpareTo(nane)==0) cN="prodNane";

<mar kup: t d>

<%
i f(col Type. equal s("DATETI ME") ) {

%
<i 18n: 1 ocal e | anguage="<%def aul t Lang%" >
<i 18n: f or mat Dat e val ue="<% rset 1. get Date(i ) %"

styl e="nedi uni'/ >

</i18n: | ocal e>

<%

el se

out.wite(rsetl.getString(i));
} %
</ mar kup: t d>

<% %

</ mar kup: tr>
<% %

</ mar kup: t abl e>
</sql : resul t Set >
</ mar kup: wr O f >

<mar kup: wr On>
<mar kup: card title="Orders" cardl D="card1">

<sql:resultSet id="rsetl">
<mar kup: t abl e col ums="2" border="1"
cel | paddi ng="4px" >
<mar kup: tr>
<mar kup: t d>or der </ mar kup: t d>
<mar kup: t d>pr oduct </ mar kup: t d>
</ mar kup: tr>
<%
Resul t Set Met aData rsnd = rset 1. get MetaDat a();
i nt nunber O Col ums = rsnd. get Col unmCount () ;
while (rsetl.next()){
%
<mar kup:tr>
<%
for(int i=1; i<3 ; i++4)
String cN = rsnd. get Col umNane(i);
String col Type=rsnd. get Col umTypeNane(i);
i f (cN. conpareTo(nane)==0) cN="prodNane";



%
<mar kup: t d>

<%
out.wite(rsetl.getString(i));
%
</ mar kup: t d>
<% %
</ mar kup: tr>

<% %
</ mar kup: t abl e>

</sql : resul t Set >

</ mar kup: car d>

</ mar kup: wnr On>
</ sql : prepar edSt at enent >
</ mar kup: page>



