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Integrating Crystal Reports with a J2EE Application:
A Case Study

Introduction

In this paper, we discuss our experience with integrating Crystal Reports with a J2EE
application, Task Workbench (TWB). The goal of this paper is to help others evaluate the
benefits and drawbacks of using Crystal Reports in the context of a J2EE application.

Task Workbench (www.taskworkbench.com) is a work management tool that provides real-time
information about projects and day-to-day operations. It is a web application that uses JSPs for
the presentation layer and EJBs for the business logic. Persistence is via container managed

persistence (CMP) Entity Enterprise Java Beans (EJBs) mapped to an Oracle relational database.

TWB helps project managers stay informed about the progress of projects by providing various
ways to track the number of hours that employees spend on each project. When designing the
this application, an important requirement was to provide project managers and administrative
staff with a high-level view of the team member and project data.
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Figure 1: Task Workbench displays an employee’s tasks and the hours spent on each task.

Initially we created reports in TWB using JSP, however this approach proved to be prohibitively
time consuming, especially for complex reports, so a Java reporting solution for web
applications was sought. Our basic requirements were that the solution should make it fast and
easy to create and modify reports, and that it could be integrated with a J2EE application with
minimum implementation effort.

We selected the Crystal Reports Java Reporting Component because it met all of our
requirements. It is also a mature, industry-leading product with a range of tools available for
it. This was an important consideration because we wanted to ensure that our reporting
solution could grow as TWB's requirements expanded.
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The first section of this paper briefly describes the original report implementation using hand-
coded JSP, and the problems that we encountered with this approach. The next section
explains why we selected the Crystal Java Reporting Component as our reporting solution. The
remainder of the paper discusses how we integrated Crystal Reports with TWB, and details the
pros and cons of using Crystal Reports.

Original Report Implementation

The early versions of TWB implemented reports using hand-coded JSP. In most cases, the
report data used JDBC to connect directly to the database for performance reasons. An
additional advantage of implementing reports in this way was that the queries already existed
for a precursor application, and these complex queries had been proved to be correct.

This approach quickly became problematic for a number of reasons:

e Query optimization was difficult since the queries had to be dynamically altered, based
on multiple report settings.

» The implementation effort for reports with grouped data proved to be prohibitive.

» We had no practical way to rapidly prototype reports for cases where the requirements
were unclear or unstable. This discouraged experimentation and lead to certain reports
not adequately meeting the customer’s requirements.

» Maintenance became very time-consuming as the schema changed and new features
were introduced.

e Customization of the output of the reports for specific uses (e.g. printing) was time-
consuming.

Our initial implementation used CMP entity EJBs to obtain the data for reports. The
shortcomings of this naive implementation quickly become apparent - in particular, it did not
scale well for large datasets and a significant amount of work would have been required to
address this deficiency.

These issues made it clear that we needed a much better solution to our reporting
requirements; we needed a way to create more sophisticated reports with much less effort. We
turned to Crystal Reports for this solution.

Selecting a Reporting Solution

Our difficulties with creating reports with JSP in TWB caused us to look to better reporting
solutions. Our requirements were that the reporting solution should:

e Have a visual report editor to make it fast and easy to create and modify reports.

e Generate highly presentable reports, both on the screen and when printed.

* Include the ability to generate grouped reports with graphs.

» Obtain the report data via an instance of javax.sql.DataSource, or a JDBC connection.
» Be a pure Java solution.

We considered open source alternatives such as Jasper Reports. However, we found that none
of the open source options met our basic requirement for a visual report editor and we judged
them unlikely to provide adequately sophisticated solutions without a lot of additional work.
We elected to use a solution based on Crystal Reports, because we had been impressed with
Crystal Reports when we used it with an unrelated project.
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There are three classes of Crystal Reporting solutions: Java Reporting Component, Report
Application Server (RAS), and Crystal Enterprise. The Java Reporting Component provides a
simple, pure Java solution for viewing reports in cases where there is likely to be low
concurrent usage and where report management functionality is not required. The RAS provides
a basic set of services for processing, viewing and modifying reports locally and remotely. Since
report processing is done on demand, RAS is best suited for smaller datasets and small numbers
of concurrent users. Crystal Enterprise is a set of products with features designed to support
large installations with more demanding requirements. The basic features of Crystal Enterprise
include load management (clustering, report scheduling, etc), availability (fail-over), and
row/column level security.

We selected the Crystal Java Reporting Component for TWB since this solution met all our
requirements and we anticipated that there would be a small number of concurrent users for
reports. We also did not need the advanced report interactivity options as users would only
require basic report viewing and printing capabilities.

Implementation

The Crystal Java Reporting Component was integrated into TWB with emphasis on two key
goals: The first was to provide an implementation that required the least possible effort to
add new reports and maintain existing reports. The second goal was to make it simple to switch
to a more sophisticated Crystal reporting solution, such as Crystal Enterprise, in order to
provide for scalability if required.

The Crystal Java Reporting Component has a JSP tag library that provides a simple way to
display basic reports; direct access to the API is provided for cases where more features are
required. We chose to implement our own custom JSP tag that uses the Crystal Reporting
Component to display the reports. This approach allowed us to customize the appearance of
the reports and to set report parameters while keeping the design simple and easy to maintain.

The simplicity of this approach is illustrated by the fact that the only Java code required in the
JSP is a single method call to a factory class to obtain an instance of the report to be displayed
on the page. Figure 2, simple_banked_time_report.jsp provides a basic example of a JSP that
might be used to request a report. This form passes the required parameters to view_report.jsp
(Figure 3).
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<%@ page i nport="com ensensys.twh. presentation.crystal.Report Paraneter,
com ensensys. t wb. presentation. crystal . Report Type" %<ht nl >
<head>
<title>Report Viewer</title>
<link rel ="styl esheet" href="styl e/min.css" type="text/css"/>
</ head>

<body>

<h1>Si npl e Banked Hours Report</hil>
<p>Enter the date range for the report and click &quot; Subm t&quot; to view
the report. </ p>

<f orm net hod="post" action="view report.jsp">
<i nput type="hi dden" nanme="<% Report Paranet er. TYPEY%"
val ue="<%Report Type. BANKED TI ME_SI MPLE%" / >
<t abl e>
<tr>
<td class="|abel ">Start Date:</td>
<td>
<i nput type="text" name="<%Report Paranet er. START_DATE%"
val ue="2003. 06. 30"/ >
</td>
</tr>
<tr>
<td class="1abel ">End Date: </td>
<t d>
<i nput type="text" name="<%Report Paranet er. END_DATEY%"
val ue="2003. 12. 01"/ >
</td>
</[tr>
<tr>
<t d>&nbsp; </t d>
<td style="text-align: right">
<i nput type="submt" nane="subm tBtn" val ue="Submt"/>
</td>
</[tr>
</tabl e>
</fornmp

</ body>
</htm >

Figure 2: simple_banked_time_report.jsp, an example of a simple form that can be used to
display a report.
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<%@ page i nport="com ensensys.twh. presentation.crystal.ReportFactory,
com ensensys. t wb. presentation. crystal . Report" %
<U@taglib uri="/sinplereportviewer.tld" prefix="viewer" %

<htm >
<head>
<title>Report</title>
<link rel ="styl esheet" href="styl e/ main.css" type="text/css"/>
</ head>
<body>

<%
/1l "Crystal Event Target" is the report action nane used by Crystal
final String REPORT_NAME = "Crystal Event Target";
String reportName = (String) session.getAttribute( REPORT_NAME );

/1 refresh m ght have done via a report action
if ( reportNane == null )

reportName = (String) request.getParanmeter( REPORT_NAME );
}

Report report = null;

if ( reportName == null )

{
report = ReportFactory. new nstance( request );
report Name = report. get Nane();
session. set Attri bute( REPORT_NAME, reportNane );
session.setAttri bute( reportNane, report );

}

el se

{
report = (Report) session.getAttribute( reportName );

%
<vi ewer: vi ewer report="<%report %" />

</ body>
</htm >

Figure 3: view_report.jsp, the JSP used to display a report.

The class ReportFactory creates an instance of Report, using the parameters in the request to
determine the type of report to be created and to create the report's parameters (see Figure
4). This approach neatly encapsulates the business logic specific to individual reports in one
method. Factory methods for more complex types of reports are best implemented in a
subclass of ReportFactory - the ReportFactory can then delegate to the subclass when creating
that type of report.
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package com ensensys.twb. presentation.crystal;

i mport com crystal deci si ons. sdk. occa. report . dat a. Fi el ds;
i mport com crystal deci si ons. sdk. occa. report. data. ParaneterFi el d;

i mport com crystal deci si ons. sdk. occa. report. dat a. Par anet er Fi el dDi scr et eVal ue;

i mport com crystal deci si ons. sdk. occa. report. dat a. Val ues;

i mport javax.servlet. Servl et Request;

i mport javax.servlet.jsp.JspException;
i mport java.sql.Date;

i mport java.text.DateFornat;

i mport java.text.ParseException;

i mport java.text.Sinpl eDat eFormat;

/**

* Provides nethods for creating an instance of a Report
* fromthe paraneters in the request.

*/

public class ReportFactory

{
public static final DateFornmat FORMAT =

new Si npl eDat eFormat ( "yyyy. M dd" );

public static Report new nstance( Servl et Request request )
t hrows JspException

{
String reportType = getParaneter( request, ReportParameter. TYPE );

Report report = null;

/1 For brevity, only the sinple report type is shown here
if ( reportType.equal s( ReportType. BANKED Tl ME_SI MPLE ) )

{
}
el se

{
}

return report,;

}

report = newSi npl eBankedTi meReport( request );

t hrow new | nval i dReport TypeExcepti on( reportType );

Figure 4: ReportFactory.java creates an instance of a Report, based on parameters
submitted from a form.
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private static Report newSi npl eBankedTi meReport( Servl et Request request )
t hrows JspException

{
Date startDate = getDat eParaneter( request, ReportParaneter. START_DATE );
Dat e endDate = get Dat eParaneter( request, ReportParameter. END DATE );
Fields fields = new Fields();
ParameterField prevYearField = newDateField( "Prev Fiscal Year", startDate
)
Paramet erFi el d reportDateFi eld = newDateFi el d( "Report Date", endDate );
fields.add( prevYearField );
fields.add( reportDateField );
return new Report( "protected/reports/bhr_sinple_deno.rpt",
Report Type. BANKED Tl ME_SI MPLE, fields );
}

public static ParaneterField newDateFiel d( String nane, Date date )
{

ParameterField field = new ParaneterField();

Val ues val s = new Val ues();

Par anet er Fi el dDi scr et eVal ue val ue = new Par anet er Fi el dDi scr et eVal ue();

field. setNane( nane );

val ue. set Val ue( date );

field. set ReportName( "" );

val ue. set Description( "" );

val s. add( val ue );

field. setCurrentVal ues( vals );

return field;

public static Date newbate( String s )
throws | nvalidDateStringException

{ java.sql .Date date = null;
try
date = new java.sql.Date( FORMAT.parse( s ).getTine() );
catch ( ParseException e )
{ t hrow new | nval i dDat eStri ngException( e );
}
} return date;

protected static void assertHasParameter( Servl et Request request, String nane

{

String paranmeter = request.getParaneter( name );

)

if ( paraneter == null || paraneter.equals( "" ) )

{

t hr ow new NoSuchPar anet er Excepti on( name );

}
}

Figure 4: ReportFactory.java (continued).
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protected_static Date get DateParaneter( Servl et Request
t hrows JspException
{

String paranmeter = getParaneter( request, name );
Date date = null;

try
date = newDate( paraneter );

}

catch ( InvalidDateStri ngException e )

t hr ow new JspException( e );

}

return date;

protected static String getParaneter( Servl et Request request,

{

assert HasParaneter ( request, nane );
return request.getParanmeter( nane );
}
}

request,

String nane )

String nane )

Figure 4: ReportFactory.java (continued).

The class SimpleReportViewerTag (Figure 5) renders the report; this class uses the Crystal Java
Reporting Component API to perform the drawing of the report. This class is quite
straightforward - it creates an instance of CrystalReportViewer, sets the database connection
information and the parameters that the report requires, and then displays the report. The

corresponding TLD, simplereportviewer.tld, is shown in Figure 6.

This approach is very clean and is easy to maintain, as the design ensures that the logic for

each report is in a single location.

package com ensensys.twb. presentation.crystal;

i mport com crystal deci si ons. report.web. vi ewer. Cryst al Report Vi ewer;

i mport

com crystal deci si ons. reports. reportenginei nterface. JPEReport Sour ceFactory;
i mport com crystal deci si ons. sdk. occa. report. dat a. Connecti onl nf o;
i mport com crystal deci si ons. sdk. occa. report. dat a. Connecti onl nf os;

i mport com crystal deci si ons. sdk. occa. report . dat a. Fi el ds;

i mport com crystal deci si ons. sdk. occa. report. data. | Connecti onl nf o;
i mport com crystal deci si ons. sdk. occa. report.|ib. Report SDKExcepti onBase;
i mport com crystal deci si ons. sdk. occa. report.reportsource. | Report Source;
i mport com crystal deci si ons. sdk. occa. report.reportsource. | Report Sour ceFact ory2;

i mport com ensensys. twb. Applicati onProperti es;

i mport javax.servlet.http. HtpServl et Request;
import javax.servlet.http. HtpServl et Response;
i mport javax.servlet.sp.JspException;

i mport javax.servlet.jsp.tagext. TagSupport;
import java.util.Locale;

Figure 5: SimpleReportViewerTag.java is the implementation of the custom JSP tag for

displaying a Report.
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* %

* Displays a Crystal report.

*/
public class SinpleReportVi ewer Tag extends TagSupport
{

private Report report;

public Report getReport()
{

}

return report;

public void setReport( Report report )
{

}

this.report = report;

public int doEndTag() throws JspException
{

Cryst al Report Vi ewer viewer = newViewer( report );

try

| Report Sour ceFactory2 rpt SrcFactory = new JPEReport Sour ceFactory();
| Report Sour ce report Source =
(I Report Source) rptSrcFactory. creat eReport Source(
report.get ReportFil eNanme(), getlLocale() );

vi ewer . set Report Sour ce( reportSource );
vi ewer . set Dat abaseLogonl nf os( newDBConnecti onl nfos() );
vi ewer . set Enabl eLogonPronpt ( fal se );

Fields fields = report.getFields();
if ( fields I'=null )
{
vi ewer.setParaneterFields( fields );
vi ewer . set Enabl ePar anet er Pronpt ( fal se );

}

vi ewer . processHtt pRequest (
(Htt pServl et Request) pageCont ext . get Request (),
(Htt pServl et Response) pageCont ext . get Response(),
pageCont ext . get Ser vl et Confi g(). get Servl et Cont ext (),
pageCont ext.getQut () );

}
catch ( Report SDKExcepti onBase e )
t hrow new JspException( e );

}
finally
{
if (viewer !'=null )

{

vi ewer . di spose();

}
}

return EVAL_PACE;
}

Figure 5: SimpleReportViewerTag.java (continued).
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private Local e getLocal e()

{
/1 generally you want to change this method
/1 to return the specific locale that your J2EE
/1 application is using
return pageCont ext. get Request (). getLocal e();
}
private static Connectionl nfos newDBConnecti onl nfos()
{
Connecti onl nfos infos = new Connectionlnfos();
I Connecti onlnfo con = new Connecti onlnfo();
con. set User Nane( Applicati onProperties. getJDBCUser() );
con. set Password( Applicati onProperties. get JDBCPassword() );
i nfos.add( con );
return infos;
}

private static Crystal ReportVi ewer newi ewer ( Report report )
{

Cryst al Report Vi ewer viewer = new Crystal Report Vi ewer();

vi ewer. set Name( report.getName() );

/1 set the viewer formatting and behavi our options
/1 vi ewer . set Separ at ePages( fal se );

/1 viewer.setBestFitPage( true );

/[l ... and so on

return viewer;

}
}

Figure 5: SimpleReportViewerTag.java (continued).

<?xm version="1.0" encodi ng="1S0O 8859-1" ?>

<! DOCTYPE taglib
PUBLIC "-//Sun M crosystens, Inc.//DTD JSP Tag Library 1.2//EN'
"http://java.sun.com dtd/ web-jsptaglibrary_1 2.dtd">

<tagli b>
<tlib-version>1.0</tlib-version>
<j sp-versi on>1. 2</j sp-versi on>
<short-nanme>Crystal Viewer Tag Library</short-nane>
<description>Di splay a Crystal Report wi th paranters</description>
<t ag>
<name>vi ewer </ nanme>
<t ag-
cl ass>com ensensys. twh. presentati on. crystal . Si npl eReport Vi ewer Tag</t ag- cl ass>
<body- cont ent >JSP</ body- cont ent >
<attribute>
<name>r eport </ nane>
<requi red>t rue</required>
<rtexprval ue>true</rtexprval ue>
</attribute>
</ tag>
</taglib>

Figure 6: simplereportviewer.tld - the TLD for the SimpleReportViewer tag extension.
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Since TWB only allows project managers to view reports, TWB’s existing access control
mechanisms were sufficient for controlling access to reports. It is anticipated that a future
version of TWB may require more fine-grained access control - for example, users may be
restricted to seeing data about specific projects on a report. In this case, we would utilize the
Crystal Enterprise security features for this level of access control.

Evaluation of Implementation

Our report implementation, using a combination of Crystal Reports and the Crystal Java
Reporting Component had several advantages and a few disadvantages when compared with
our previous JSP implementation.

The biggest advantage was the speed and simplicity of creating visually appealing reports. An
important factor contributing to the speed of creating reports is that the Crystal Reports visual
editor makes it possible to design and edit reports without having to build and deploy TWB. An
additional benefit is that the ease of creating and modifying reports means that the developer
does not need to have expertise in J2EE, meaning that a larger pool of developers are available
to work with the reports.
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Figure 7: Example of a Crystal Report integrated with Task Workbench.

The Crystal APl made it very simple to integrate the reports into a web application. Using a
custom JSP tag took this simplicity a step further, with very little code being required to
display a report. Making changes to reports is now almost trivial. Huge time savings were also
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realized by the fact that we did not need to write code to support requirements such as
printing, exporting reports, tuning queries, etc.

A comparison of the implementation effort of the original approach using hand-coded JSP
versus the equivalent implementation with Crystal Reports is shown in Table 1.

As outlined in this document, one of the reasons we choose Crystal technology is that Crystal
Decisions (recently acquired by Business Objects) offers a number of solutions to address
scalability issues, particularly in the Crystal Enterprise suite. The performance experienced

when using the Crystal Java Reporting Component was adequate for our current requirements,
but under higher loads we will need to switch to a more full-featured Crystal solution. This is a
very simple change, due to the way we have integrated Crystal Reports with TWB. Essentially,

the only changes required would be to alter the implementation of the SimpleReportViewerTag

to use a Crystal RAS (or Crystal Enterprise) report source, and to alter the path to the reports
themselves, in the ReportFactory class.

Task

Original JSP

Crystal Reports

One-time
Setup/Familiarization
(Assumes JSP/java
knowledge)

3 days (JDBC, queries)

4 days (Product, Integration)

Initial Report Design and
Implementation

4 days (input and output

pages)
10 days (creating and

2 days (input pages-
leveraged existing)
1 day (Crystal Reports

optimizing queries, Designer)
organizing the data returned
to match the output format)
Make reports available as CSV | 8 days (summary, create 1 day
hierarchy CSVs)
Integration/Test/Maintenance | 5 days (introduction of sub- 1 day
projects, project groups)
Total 30 days 9 days

Table 1: Comparison of implementation effort in TWB for hand coded JSP -Vs- Crystal
Reports.

The main disadvantage of using Crystal Reports in TWB is that some reports are not easy to re-
use across different databases. Naturally, our development and QA environments use different
databases from the production environment, and it is important to be able to deploy the
application using an arbitrary database type/schema that have the same tables but are
otherwise different. The only solution available to us has been to create reports by hand for
each database.

Crystal Reports connect to the database directly using SQL via JDBC. This allows reports to
perform better, but the trade-off is that the report is dependent on a database schema that is
automatically generated and updated when the CMP entity beans are built. The developers
responsible for the CMP entity beans need to keep this in mind when they make any changes.
Using the database directly in the context of an EJB application can lead to concurrency issues,
so care must be taken to ensure that the EJB container is configured for non-exclusive access.

Despite the drawbacks mentioned, using Crystal Reports has proved to be a much better
approach to creating reports for TWB, because of the huge time savings at both, the
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implementation and maintenance phases of development. In short, integrating Crystal Reports
with TWB has allowed us to produce a superior reporting capability with room for future
requirement expansion - in a fraction of the time that it took to implement a hand-coded JSP
solution.

Summary

The Crystal Java Reporting Component successfully fulfilled our requirements for a
sophisticated Java reporting solution that was simple to integrate with a J2EE application and
that provides high quality reports which are easy to create. Our method of integration, using a
custom JSP tag combined with a factory class, provided a very simple way to integrate Crystal
Reports with TWB. The main drawback of using Crystal Reports is the lack of portability of
individual reports, but the magnitude of the productivity gains we experienced using Crystal
Reports far outweighed this.
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