BIRT Example: Dynamic Parameter Requester Page

Overview

This example shows a web page that will read a report design file and create HTML controls for you to populate for values used as parameters passed into the report you wish to run.  These controls will be populated either from the static values that you set when you created the parameter, or will be populated from a database based on the SQL query set on the binding data set parameter.

The following is a screen shot of the example in action.  When you select a report to run, the report name is sent to the servlet for processing, then the HTML is returned for creating the form controls.  The report parameter Display Name, populated control, and Help Text are displayed in a table.

!!  How to make the control values read from a database !!

Control values are read from the Select List you created when you created the report parameter.  If you want the control to be dynamically populated from a database, you enter the letters “db” as the first “value” (not “Display Text”) in the Select List when you create the report parameter.
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Example Setup

The following describes the requirements needed to run this example.

Required Files:

· %BIRT_HOME%/params.jsp

· Web page to load.

· %BIRT_HOME%/report/dbconfig.txt

· Configuration file.

· %BIRT_HOME%/WEB-INF/lib/BIRTExamples.jar

· Java objects using the BIRT report engine APIs.

· %BIRT_HOME%/WEB-INF/lib/<database driver>

· Database driver from vendor. (example below uses MySQL)

Note: %BIRT_HOME% is where the deployed viewer resides.

For example: %TOMCAT_HOME%/webapps/birt

Optional Files:

To run the included example report:

· %BIRT_HOME%/report/ex1.rptdesign

· Example report with parameters.

· bugs.sql

· Example database load file.

To create the sample database for the example report do the following:

1. create a mysql database named “bugs”

2. create a mysql username named “bugs” with password “bugs”

3. load bugs database by doing the following:

C:> mysql -u <username> -p<password> bugs < bugs.sql

Tomcat web.xml entry:

This was added to web.xml intentionally entirely commented out so it does not inadvertently affect anything in the behavior of Tomcat.  Copy and paste this section exactly as it apears below, then modify the actual file location highlighted.

  <!-- ======== BIRT parameter example configuration file location ======== -->

  <!-- This is the location of the configuration file to use to run the     -->

  <!-- BIRT parameter page example                                          -->

  <!--                                                                      -->

  <!-- <birt-examples>                                                      -->

  <!--     <param-example>                                                  -->

  <!--         <config-file>                                                -->

  <!--             C:/Tomcat4.1/webapps/birt/report/dbconfig.txt            -->

  <!--         </config-file>                                               -->

  <!--     </param-example>                                                 -->

  <!-- </birt-examples>                                                     -->

  <!--                                                                      -->

  <!-- ======== BIRT parameter example configuration file location ======== -->

Configuration File Entries:

· Name=srcMySQL

· JDBCDriverClass=com.mysql.jdbc.Driver

· JDBCDriverURL=jdbc:mysql://localhost/bugs

· Username=bugs

· Password=bugs

· ReportsLocation=C:/Tomcat4.1/webapps/birt/report

· ReportEngineHome=C:/Tomcat4.1/webapps/birt

Note: The “Name” entry is not used in the MySQL example.

Development Explanation

This example uses the Report Engine API to interrogate a Report Design (ROM) to retrieve report parameter and ultimately display the parameter controls on a web page populated with either the parameter's static values defined when the parameter was created, or populated with values looked up from a database query.

To accomplish this the following tasks will be performed:

1. Retrieve all report parameters and their definitions which include:

· Display Name

· Data Type

· Control Type

· Help Text

· Display Format

· Selection List Type

· Selection List

· Name

· Default Value (not implemented in this example)

2. Retrieve all dataset parameters and their report parameter bindings by:

· Retrieving all datasets that have parameters

· Obtain the SQL queries and transform to queries required to execute for the dataset parameter

· Traverse the report object model to find all report items (charts and tables) that are bound to a dataset

· Determine which report parameters for the report items are bound to which dataset parameters

3. Build the HTML controls in a servlet

4. Build the web page to call the servlet and display the report parameter controls

Project Setup:

Start by creating a basic Java Project in Eclipse.  Add to the project the following jar files delivered with BIRT (all these jar files can be found in the BIRT viewer's WEB-INF/lib directory.

· commons-codec-1.3.jar

· core.jar

· dte.jar

· engine.jar

· js.jar

· model.jar

· oda.jar

In addition add MySQL support driver - in my example I used the following jar.

· mysql-connector-java-3.1.10-bin.jar

One more jar file we need to add is for servlet support.  I used the servlet.jar file delivered with BIRT located in the org.eclipse.birt.core_1.0.1/lib directory.

· servlet.jar

Task 1 - Retrieve all report parameters and their definitions

For all Report Engine API programming we need to obtain a handle to the Report Engine, and a handle to the Report Design that we want to process.

To obtain the handle for the report engine, write the following code:


private ReportEngine getReportEngine(String engineHome) {



EngineConfig config = new EngineConfig();



config.setEngineHome(engineHome);



ReportEngine engine = new ReportEngine(config);



return engine;


}

Note: You will see that this is a method that gets called, passing in an argument.  You will see where and when this gets called later in this example.  This is how most of the methods have been developed.

To obtain the handle for the report itself, write the following code:


private IReportRunnable getReport(ReportEngine engine, String name) {



IReportRunnable report = null;



try {




report = engine.openReportDesign(name);



} catch (EngineException e) {




System.err.println("Report " + name + " not found!\n");




engine.destroy();




return null;



}



return report;


}

Next I get a listing of all the report parameters in the report, using the following code.


private Vector getParameters(ReportEngine engine, IReportRunnable report) {



Vector reportParams = new Vector();



IGetParameterDefinitionTask task = 






engine.createGetParameterDefinitionTask(report);



Collection params = task.getParameterDefns(false);



IScalarParameterDefn found = null;



Iterator i = params.iterator();



while (i.hasNext()) {




IParameterDefnBase param = (IParameterDefnBase)i.next();




found = (IScalarParameterDefn)param;




reportParams.add(found.getName());



}



return reportParams;


}

After I have the list of report parameters, I get the parameter definitions for each of the report parameters using the following code.


private HashMap parseParam(ReportEngine engine, IReportRunnable report,



String paramName) {



HashMap paramDefn = null;



if (paramName.length() == 0 || paramName == null)




return paramDefn;



IGetParameterDefinitionTask task =




 engine.createGetParameterDefinitionTask(report);



Collection params = task.getParameterDefns(false);



IScalarParameterDefn found = null;



Iterator i2 = params.iterator();



while (i2.hasNext()) {




IParameterDefnBase param = (IParameterDefnBase) i2.next();




if (param.getName().equals(paramName)) {





found = (IScalarParameterDefn) param;





break;




}



}



Vector selList = new Vector();



if (found != null) {




paramDefn = new HashMap();




if(found.getSelectionListType() == 2) {





List list = found.getSelectionList();





Iterator listItr = list.listIterator();





while(listItr.hasNext()){






ParameterSelectionChoice psc =







 (ParameterSelectionChoice)listItr.next();






Vector v = new Vector();






v.add(psc.getValue());






v.add(psc.getLabel());






selList.add(v);





}




}




paramDefn.put("SelectionList", selList);




paramDefn.put("DisplayName", found.getDisplayName() + "");




paramDefn.put("Name", found.getName() + "");




paramDefn.put("DataType", found.getDataType() + "");




paramDefn.put("DisplayFormat", found.getDisplayFormat() + "");




paramDefn.put("HelpText", found.getHelpText() + "");




paramDefn.put("ControlType", found.getControlType() + "");




paramDefn.put("SelectionListType",





found.getSelectionListType() + "");



}



return paramDefn;


}

The following code encapsulates the calling of each of the methods described above and stores the results in a Vector to be used later.


protected Vector getParametersDefns(String reportDesign, String engineHome)


{



Vector paramsVector = new Vector();



//get a handle to the report engine



ReportEngine engine = getReportEngine(engineHome);



//get a handle to the report



IReportRunnable report = getReport(engine, reportDesign);



//get a vector list of parameters



Vector params = getParameters(engine, report);



//for each parameter get the definition



for(int i = 0; i < params.size(); i++) {




HashMap paramDefn = parseParam(engine, report, 





params.elementAt(i).toString());




Iterator itK = paramDefn.keySet().iterator();




Iterator itV = paramDefn.values().iterator();




Vector paramKeyValues = new Vector();




while (itK.hasNext()) {





Object key = itK.next();





Object value = itV.next();





Vector v = new Vector();





v.add(key);





v.add(value);





paramKeyValues.add(v);




}




paramsVector.add(paramKeyValues);



}



return paramsVector;


}

At this point we know everything about all of the report parameters created in the report thus completing task 1.

Task 2 - Retrieve all datasets that have parameters

For this task we need to obtain a listing of the datasets that exist in the report.  For each of these datasets we need to check if the dataset has a parameter, if it does we figure out a SQL query that will facilitate the population of the selection list if the list is desired to be populated from a database.

The following method gets a handle to the body slot of the report.  It then calls a method that recursively traverses the report looking for report items, i.e. tables and charts, that are bound to a dataset.


public Vector getDataSetParams(String reportDesignROM, String engineHome) {



SessionHandle session = DesignEngine.newSession(null);



try {




design = session.openDesign(reportDesignROM);



} catch (DesignFileException e1) {




e1.printStackTrace();



}



SlotHandle bodySlot = design.getBody();



getSlotContents(bodySlot);



return retVec;


}

This method does the recursion.  For each table and chart it calls a method to obtain it's dataset binding.


private void getSlotContents(SlotHandle slotHandle) {



if(slotHandle == null) {




return;



}



SlotIterator itr = new SlotIterator(slotHandle);



while (itr.hasNext()) {




DesignElementHandle deh = (DesignElementHandle)itr.next();




for(int i = 0; i < deh.getDefn().getSlotCount(); i++) {





getSlotContents(deh.getSlot(i));




}




//I only care about tables and charts for parameter bindings




if(deh.getDefn().toString().equalsIgnoreCase("Table")) {





TableHandle handle = (TableHandle)deh;





getReportItemDataSet(handle);




}







if(deh.getDefn().toString().equalsIgnoreCase("Chart")) {





ExtendedItemHandle handle = (ExtendedItemHandle)deh;





getReportItemDataSet(handle);




}



}


}

This next is a helper method to extract just the report parameter name from the dataset binding.


private String getExpressionReportParameter(String expression) {



Data d = new Data();



expression = d.removeWhiteSpace(expression);



expression = expression.substring(expression.indexOf("params[\"") +




 8, expression.indexOf("\"]"));



return expression;


}

Next we get the dataset query from the dataset.  I use this to determine the SQL required to populate the report parameter control.


public String getDataSetQuery(String dataSetName) {



String newSQLQuery = ""; 



SlotHandle setSlot = design.getDataSets();



List list = setSlot.getContents();



for( int i = 0; i < list.size(); i++ ) {




OdaDataSetHandle setHandle = (OdaDataSetHandle)list.get(i);




if(setHandle.getName().equalsIgnoreCase(dataSetName)) {





Data d = new Data();





newSQLQuery = d.getSQLQuery(setHandle.getQueryText());




}



}



return newSQLQuery;


}

Note: There is a call to a method named d.getSQLQuery.  This method is used to determine the SQL query to populate the report parameter control.  I will not include the method code here because it is a very basic query parser and doesn't relate to the Report Engine API.  The code is included in the example source code download.  If you want to deploy and use this example for more than just an example you'll want to write a more robust SQL parser.

This method stores the dataset name, dataset parameter, bound report parameter, and a SQL query used to populate the control, in a Vector to be used later.


private void getReportItemDataSet(ReportItemHandle rih) {



OdaDataSetHandle odsh = (OdaDataSetHandle) rih.getDataSet();



if (odsh != null) {




Iterator i2 = rih.paramBindingsIterator();




while (i2.hasNext()) {





ParamBindingHandle pb = (ParamBindingHandle) i2.next();





//from the expression - just extract the report param name





String reportParameter =






getExpressionReportParameter(pb.getExpression());





Vector v = new Vector();





v.add(odsh.getName());





v.add(pb.getParamName());





v.add(reportParameter);





v.add(getDataSetQuery(odsh.getName()));





retVec.add(v);




}



}


}

The following code encapsulates the calling of each of the methods described above.


protected Vector getDataSetParams(String reportDesignROM, 




String engineHome) {



Vector retVec = new Vector();



ReportItems reportItems = new ReportItems();



retVec = reportItems.getDataSetParams(reportDesignROM, engineHome);



return retVec;


}

At this point we know everything about all of the dataset parameters used in the report thus completing task 2.

Task 3 - Build the HTML controls in a servlet

Now that we have all the information on the report parameters and their binding to dataset parameters we can build the controls themselves to be placed on a web page via a servlet.

In our servlet we need to make the call to get a Vector() of all the report parameter definitions in the report as follows.


public Vector getReportParameters() {



Parameters params = new Parameters();



Vector vReportParams = params.getParametersDefns(m_TestingReport,




m_ReportEngineHome);



return vReportParams;


}

Next we do the same for the dataset parameters.


public Vector getDataSetParameters() {



Parameters params = new Parameters();



Vector vDataSetParamDefns = params.getDataSetParams(m_TestingReport,




m_ReportEngineHome);



return vDataSetParamDefns;


}

The rest of the code is not BIRT Report Engine API related but I'll include it here so you can see how the controls use the parameter definitions.

The following method shows how to get the data for the control from the database.


protected Vector getDbValues(String name, Vector dataSetParams) {



Vector dbValues = new Vector();



for(int i = 0; i < dataSetParams.size(); i++) {




Vector v = (Vector)dataSetParams.elementAt(i);




String dataSet = (String)v.elementAt(0);




String dataSetParam = (String)v.elementAt(1);




String rptParam = (String)v.elementAt(2);




String dataSetQuery = (String)v.elementAt(3);




if(rptParam.equalsIgnoreCase(name)) {




    Data d = new Data(m_jdbcDriverClass, m_jdbcDriverURL,






m_username, m_password);





dbValues = d.executeQueries(dataSetQuery);





Parameters params = new Parameters();




      params.displayResultVector(dbValues);




}



}



return dbValues;


}

Next lets make some methods for creating some simple form controls and populating them with either static content from the parameter, or database values..

Text Box


html += "<td align='right'><b>" + displayName + ":&nbsp;</b></td><td><input 
type='text' id='" + name + "' name='" + name + "' value='" + "" + "' /


></td><td>" + helpText + "</td>";

Check Box


public String makeSimpleCheckBox(String displayName, String helpText,




String name, String defaultValue, Vector dataSetParams) {



String html = "";



html += "<td align='right'><b>" + displayName +










 ":&nbsp;</b></td><td>";



html += "<input type='checkbox' name='" + name + "'










 value='true'>&nbsp;";



html += "</td><td>" + helpText + "</td>";



return html;


}

Radio


public String makeSimpleRadioButtons(String displayName, String helpText,




 String name, Vector values, Vector dataSetParams) {



String html = "";



html += "<td align='right'><b>" + displayName +









 ":&nbsp;</b></td><td>";



for (int i = 0; i < values.size(); i++) {




if(values.elementAt(i).getClass().toString().equalsIgnoreCase






("class java.util.Vector")) {





Vector v = new Vector();





v = (Vector)values.elementAt(i);





if(v.size() > 1) {






if(v.elementAt(0).toString().equalsIgnoreCase("db")) 






{







//get the values from the database







Vector dbValues = getDbValues(name,








 dataSetParams);







for(int j = 0; j < dbValues.size(); j++) {








html += "<input type='radio' name='" + name + "' value='" + dbValues.elementAt(j) + "'>&nbsp;" + dbValues.elementAt(j);







}






} else {







if(v.elementAt(1) == null) {








html += "<input type='radio' name='" + name + "' value='" + v.elementAt(0) + "'>&nbsp;" + v.elementAt(0);







} else {








html += "<input type='radio' name='" + name + "' value='" + v.elementAt(0) + "'>&nbsp;" + v.elementAt(1);







}






}





}




} else {





html += "<input type='radio' name='" + name + "' value='" + values.elementAt(i) + "'>&nbsp;" + values.elementAt(i);




}



}



html += "</td><td>" + helpText + "</td>";



return html;


}

Combo


public String makeSimpleComboBox(String displayName, String helpText,




String name, Vector values, Vector dataSetParams) {



String html = "";



html += "<td align='right'><b>" + displayName + ":&nbsp;</b></td><td><select name='" + name + "'>";



html += "<option value=''></option>";



for (int i = 0; i < values.size(); i++) {




if(values.elementAt(i).getClass().toString().equalsIgnoreCase





("class java.util.Vector")) {





Vector v = new Vector();





v = (Vector)values.elementAt(i);





if(v.size() > 1) {






if(v.elementAt(0).toString().equalsIgnoreCase("db")) 






{







//get the values from the database







Vector dbValues = getDbValues(name,








dataSetParams);







for(int j = 0; j < dbValues.size(); j++) {








html += "<option value='" + dbValues.elementAt(j) + "'>"








+ dbValues.elementAt(j) + "</option>";







}






} else {







if(v.elementAt(1) == null) {








html += "<option value='" + v.elementAt(0) + "'>"








+ v.elementAt(0) + "</option>";







} else {








html += "<option value='" + v.elementAt(0) + "'>"








+ v.elementAt(1) + "</option>";







}






}





}




} else {





html += "<option value='" + values.elementAt(i) + "'>"





+ values.elementAt(i) + "</option>";




}



}



html += "</select></td><td>" + helpText + "</td>";



return html;


}

The following method calls the methods described above to create the HTML to send back to the web page.


private String makeControl(Vector paramControl, Vector dataSetParams) {



String html = "";



Vector vDisplayName = (Vector)paramControl.elementAt(0);



Vector vDataType = (Vector)paramControl.elementAt(1);



Vector vControlType = (Vector)paramControl.elementAt(2);



Vector vHelpText = (Vector)paramControl.elementAt(3);



Vector vDisplayFormat = (Vector)paramControl.elementAt(4);



Vector vSelectListType = (Vector)paramControl.elementAt(5);



Vector vSelectionList = (Vector)paramControl.elementAt(6);



Vector vName = (Vector)paramControl.elementAt(7);



Vector vDefaultValue = (Vector)paramControl.elementAt(8);



String displayName = vDisplayName.elementAt(1).toString();



String dataType = vDataType.elementAt(1).toString();



String controlType = vControlType.elementAt(1).toString();



String helpText = vHelpText.elementAt(1).toString();



String displayFormat = vDisplayFormat.elementAt(1).toString();



String selectListType = vSelectListType.elementAt(1).toString();



Vector vSelectionListStaticItems =




(Vector)vSelectionList.elementAt(1);



String name = vName.elementAt(1).toString();



String defaultValue = vDefaultValue.elementAt(1).toString();



if(helpText.equalsIgnoreCase("null")) {




helpText = "";



} else {




helpText = "<i>(" + helpText + ")</i>";



}



html += "<tr>";



if(controlType.equals("0")) { //text box




html += "<td align='right'><b>" + displayName + ":&nbsp;</b></td><td><input type='text' id='" + name + "' name='" + name + "' value='" + "" + "' /></td><td>" + helpText + "</td>";



} else if(controlType.equals("1")) { //combo box




html += makeSimpleComboBox(displayName, helpText, name, vSelectionListStaticItems, dataSetParams);



} else if(controlType.equals("2")) { //radio buttons




html += makeSimpleRadioButtons(displayName, helpText, name, vSelectionListStaticItems, dataSetParams);



} else if(controlType.equals("3")) { //check box




html += makeSimpleCheckBox(displayName, helpText, name, defaultValue, dataSetParams);



}



html += "</tr>";



return html;


}

Finally we wrap up all the control HTML we've created and send it back to the web page.


public String makeRunReportForm(Vector reportParameters) {



String html = "";



Vector dataSetParams = getDataSetParameters();



html += "<table>";



for(int i = 0; i < reportParameters.size(); i++) {




Vector vParamDefn = (Vector)reportParameters.elementAt(i);




//html += "<br><br>";




html += makeControl(vParamDefn, dataSetParams);




for(int j = 0; j < vParamDefn.size(); j++) {





Vector vKeyValues = (Vector)vParamDefn.elementAt(j);





String key = (String)vKeyValues.elementAt(0);





Vector selList = new Vector();





String value = "";





if(j == 6) {






selList = (Vector)vKeyValues.elementAt(1);






value = selList.toString();





} else {






value = (String)vKeyValues.elementAt(1);





}




}



}





html += "</table>";



return html;


}

Task 4 - Build the web page to call the servlet and display the report parameter controls

Basically a web pages calls the servlet passing into it the name of the report to execute.  The servlet handles the rest – passing back to the web page the HTML to display.  Therefore I will not include the code here – but it will be included in the downloaded source code for this example.

Caveats

This was only tested with MySQL using the example tables included with this example..

At the time of development of this example I was unable to determine what a dataset parameter default value was.

At the time of development of this example there was a bug in Date parameters.  The params.jsp file has a if section to skip date parameters from being passed to the report when submitting for execution.  Once the Date parameter bug has been fixed, this code should be removed or commented out.

Extra Credit

Now that you've been through this rather lengthy example, and if you want to make a more production ready utility, you might want to consider taking on the following tasks yourself.

· Add support for multiple data sources

· Add support for multiple dataset parameters

· Develop a more robust SQL parser

· Add logic to handle the displaying of parameter groups

· Add logic to handle text boxes and check boxes reading from a database

Report Details

If you want the list of values in a control to be populated from a database, enter the value “db” as the first value in the selection values list as shown below.
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