How to develop a JDBC Options Binder

1. What is the problem?

2. How to solve the problem?

3. What is the input needed for your plugin?

4. What is the output and expected outcome of your plugin?
5. Are there any resources/API that can be reused?

6. Prepare your development environment

7. Just code it!
O a. Extending the abstract class of a plugin type
b. Implement all the abstract methods
c. Manage the dependency libraries of your plugin

d. Make your plugin internationalization (i18n) ready

O O O O

e. Register your plugin to the Felix Framework
O £ Build it and test

® 3 Take a step further, share it or sell it

In this tutorial, we will be following the guideline for developing a plugin to develop our JDBC Options Binder plugin. Please also refer to the very first tutorial How to develop a Bean Shell Hash Variable for more details steps.

1. What is the problem?

Sometime, we may need to write some custom query to populate the options for our multi options field.

2. How to solve the problem?

Joget Workflow has provided a plugin type called Form Options Binder Plugin. We will develop one to support JDBC connection and custom query.

3. What is the input needed for your plugin?

To develop a JDBC Options binder, we will need the JDBC connection setting and also the custom query to populate the options.

1. Datasource: Using custom datasource or Joget default datasource

N

. Custom JDBC Driver: The JDBC driver for custom datasource

S

. Custom JDBC URL: The JDBC connection URL for custom datasource

IS

. Custom JDBC Username: The username for custom datasource

<

. Custom JDBC Password: The password for custom datasource

6. SQL Query: The query to populate options.

~

. Use Ajax: A checkbox to decide whether or not it is using AJAX to load options. (For AJAX Cascading Drop-Down List)

The query should also support a syntax to inject dependency values when using AJAX.

Example:

1. SELECT id, name from app_fd_sample where group = ?

2. SELECT id, name from app_fd_sample where group in (?)

4. What is the output and expected outcome of your plugin?

The first column of returned JDBC result will be the value of the option and second column is the label of the option. There will be another optional third column for grouping when not using AJAX for cascading drop-down
list.

5. Are there any resources/API that can be reused?

We can refer to the implementation of other available Form Options Binder plugins. Joget default datasource can be retrieve with AppUtil.getApplicationContext().getBean("setupDataSource").

6. Prepare your development environment
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We need to always have our Joget Workflow Source Code ready and built by following this guideline.
The following tutorial is prepared with a Macbook Pro and Joget Source Code version 5.0.0. Please refer to the Guideline for developing a plugin article for other platform commands.

Let's say our folder directory is as follows.

- Home
- joget
- plugins
- jwconmmunity
-5.0.0

The "plugins” directory is the folder we will create and store all our plugins and the "jw-community” directory is where the Joget Workflow Source code is stored.

Run the following command to create a maven project in "plugins” directory.

cd j oget/ pl ugi ns/
~/j oget/jw community/5.0.0/wf | ow pl ugi n-archetype/ create-plugin.sh org.joget.tutorial jdbc_options_binder 5.0.0

Then, the shell script will ask us to key in a version number for the plugin and request for a confirmation before generating the maven project.

Define value for property 'version': 1.0-SNAPSHOT: : 5.0.0
[INFO Using property: package = org.joget.tutorial

Confirm properties configuration:

groupld: org.joget.tutorial

artifactld: jdbc_options_binder

version: 5.0.0

package: org.joget.tutorial

Y: oy

We should get "BUILD SUCCESS" message shown in our terminal and a "jdbc_options_binder" folder created in "plugins” folder.

Open the maven project with your favour IDE. | will be using NetBeans.

7. Just code it!

a. Extending the abstract class of a plugin type
Create a "JdbcOptionsBinder" class under "org.joget.tutorial" package. Then, extend the class with org,joget.apps.form.model.FormBinder abstract class.

To make it work as a Form Options Binder, we will need to implement org joget.apps.form.model.FormLoadOptionsBinder interface. We would like to support AJAX Cascading Drop-Down List as well, so we need to implement

orgjoget.apps.form.model.FormAjaxOptionsBinder interface also.

Please refer to Form Options Binder Plugin.

b. Implement all the abstract methods

As usual, we have to implement all the abstract methods. We will be using AppPluginUtil.getMessage method to support i18n and using constant variable MESSAGE_PATH for message resource bundle directory.
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Implementation of all basic abstract methods

package org.joget.tutorial;

i mport org.joget.apps.app. service. AppPl ugi nUtil;

i nport org.joget.apps.app.service. AppUtil;

i mport org.joget.apps.form nodel . El enent;

i mport org.joget.apps.form nodel . For mAj axOpt i onsBi nder ;
i nport org.joget.apps.form nodel . FornBi nder;

import org.joget.apps.form nodel . FornDat a;

import org.joget.apps.form nodel . For mLoadOpt i onsBi nder ;
i mport org.joget.apps.form nodel . For nRowSet ;

public class JdbcOptionsBi nder extends FornBi nder inplenments FormnmlLoadOptionsBi nder, FormA axOptionsBi nder {
private final static String MESSAGE_PATH = "nessages/ JdbcOpti onsBi nder";

public String getNanme() {
return "JDBC Option Binder";

}

public String getVersion() {
return "5.0.0";

}

public String getd assNane() {
return getd ass().get Nane();

}

public String getLabel () {
/] support i18n
return AppPlugi nUtil.get Message("org.joget.tutorial.JdbcOptionsBinder.plugi nLabel", getC assNane(),
MESSACE_PATH) ;

}

public String getDescription() {
/] support i18n
return AppPlugi nUtil.get Message("org.joget.tutorial.JdbcOptionsBinder. plugi nDesc", getC assNane(),
MESSAGE_PATH) ;
}

public String getPropertyOptions() {
return AppUtil.readPl ugi nResource(getC assNane(), "/properties/jdbcOptionsBinder.json", null, true,
MESSAGE_PATH) ;
}

publ i c FornRowSet | oad(El enment elenent, String primaryKey, FornData fornData) {
return | oadAj axOptions(null); // reuse |oadAj axOpti ons net hod

}

public bool ean useA ax() {
return "true". equal sl gnoreCase(get PropertyString("useAjax")); // let user to decide whether or not to
use aj ax for dependency field

}

public FornRowSet | oadAj axOptions(String[] dependencyVal ues) {
t hrow new UnsupportedOper ati onException("Not supported yet."); //To change body of generated methods,
choose Tools | Tenpl ates.
}
}

Then, we have to create a Ul for admin user to provide inputs for our plugin. In getPropertyOptions method, we have already specify that our Plugin Properties Options definition file is located at "/properties/jdbcOptionsBinder.

json". Let us create a directory "resources/properties" under "jdbc_options_binder/src/main” directory. After creating the directory, create a file named "jdbcOptionsBinder.json" in the "properties” folder.

In the properties definition options file, we will need to provide options as below. Please note that we will use "@@message.key@@" syntax to support i18n in our properties options.

[{
title : '@ ormjdbcOptionsBi nder. config@®,
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properties : [{

A

bA

A

HA

HA

HA

HA

name : 'jdbcDatasource',
label : ' @@ ormjdbcOptionsBinder. datasource@®,
type : 'sel ectbox',
options : [{
val ue : 'custon,
label : ' @@ ormjdbcOptionsBinder. custonDat asour ce@®
PA
value : 'default',
label : ' @@ ormjdbcOptionsBinder. def aul t Dat asour ce@@
.
value : 'default’
nane : 'jdbcDriver',
label : '@@ ormjdbcOptionsBinder.driver@®,

description : '@ ormjdbcOptionsBinder.driver.desc@@®,
type : 'textfield',

value : 'comnysql.jdbc.Driver',

control _field: 'jdbcDatasource',

control _value: 'custom,

control _use_regex: 'false',

required : '"true'
name : 'jdbcUrl",
| abel : '@@®orm jdbcOptionsBinder.url @@,

type : 'textfield',

value : 'jdbc:nysql://local host/jwlb?charact er Encodi ng=UTF8' ,

control _field: 'jdbcDatasource',
control _value: 'custom,
control _use_regex: 'false',

required : 'true'
nane : 'jdbcUser',
label : ' @@ ormjdbcOptionsBinder. usernamre@@,

type : 'textfield',

control _field: 'jdbcDatasource',
control _value: 'custom,

control _use_regex: 'false',

value : 'root',

required : '"true'

nanme : 'jdbcPassword',

label : ' @@ ormjdbcOptionsBi nder. password@@,
type : 'password',

control _field: 'jdbcDatasource',
control _val ue: 'custoni,
control _use_regex: 'false',

val ue :
name : 'useAj ax',
label : ' @@ ormjdbcOptionsBinder. useA ax@@,

type : 'checkbox',

options : [{
value : 'true',
| abel : "'

}H

nanme : 'addEnpty',
label : '@@ormjdbcOptionsBi nder.addEnmpty@@,
type : 'checkbox',
options : [{
value : 'true',
| abel : "'

}H

nanme : 'enptylLabel ',

| abel : '@®orm jdbcOptionsBi nder. enptylLabel @@,
type : 'textfield',

control _field: 'addEnpty',

control _value: 'true',

control _use_regex: 'false',



val ue

oA
name : 'sql',
| abel : ' @@ ormjdbcOptionsBinder.sql @@,
description : '@ ormjdbcOptionsBinder. sql.desc@@,
type : 'codeeditor',
nmode : 'sql',
required : '"true'
H
buttons : [{
name : 'testConnection',
| abel : ' @@ ormjdbcOptionsBinder.testConnecti on@®,
aj ax_url : '[ CONTEXT_PATH] / web/ j son/ app[ APP_PATH] / pl ugi n/ org. j oget.tutorial . JdbcOpti onsBi nder/ servi ce?
acti on=t est Connection',
fields : ['jdbcDriver', "jdbcUl', 'jdbcUser', 'jdbcPassword'],

control _field: 'jdbcDatasource',
control _value: 'custom,
control _use_regex: 'false'
}H
}H

In the Properties Options, we added a button for testing connection when using a custom datasource. This button will call a JSON API to do the test. So, our plugin will need to implement org joget.plugin.base.

PluginWebSupport interface to make it as a Web Service Plugin as well. Let's implement the webService method as follows, to test the JDBC connection.
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| **

* JSON API
* @aram request

* @aram response

* @hrows ServletException
* @hrows | CException

*/

for test connection button

public void webService(HttpServl et Request request, HtpServl et Response response) throws Servl et Exception,
| OException {

//Limt
bool ean

the APl for admin usage only
i sAdmin = Workflowltil.isCurrentUserl nRol e( Wr kf | owdser Manager . ROLE_ADM N) ;

if (lisAdmin) {

resp
retu

}

onse. sendError (Htt pSer vl et Response. SC_UNAUTHORI ZED) ;
rn;

String action = request.getParaneter("action");

if ("tes
Stri

t Connecti on". equal s(action)) {
ng nessage = "";

Connection conn = null;

try

nul |, appDef);

appbDef);

null, appDef);

{
AppDefinition appDef = AppUtil.getCurrentAppDefinition();

String jdbcDriver = AppUtil.processHashVari abl e(request. get Paranmeter("jdbcDriver"), null, null,
String jdbcUrl = AppUtil . processHashVari abl e(request. get Paraneter("jdbcUrl"), null, null, null,
String jdbcUser = AppUtil.processHashVari abl e(request. get Paraneter("jdbcUser"), null, null,

String jdbcPassword = AppUtil. processHashVari abl e(SecurityUtil. decrypt(request.getParaneter

("jdbcPassword")), null, null, null, appDef);

MESSACGE_PATH) ;
} catch (Exception e) {

Properties dsProps = new Properties();

dsProps. put ("driverd assNanme", jdbcDriver);

dsProps. put ("url™, jdbcUrl);

dsProps. put ("usernane", jdbcUser);

dsProps. put ("password", jdbcPassword);

Dat aSour ce ds = Basi cDat aSour ceFact ory. cr eat eDat aSour ce( dsProps) ;

conn = ds. get Connection();

message = AppPl ugi nUtil.get Message("form jdbcOptionsBi nder. connecti onCk", getC assNane(),

LogUtil.error(getC assName(), e, "Test Connection error");

message = AppPlugi nUtil.get Message("formjdbcOptionsBi nder.connectionFail", getd assNanme(),
MESSAGE_PATH) + "\n" + e.getMessage();
} finally {
try {

}
try

if (conn != null && !conn.isC osed()) {
conn. cl ose();

} catch (Exception e) {
LogUti | . error(Dynani cDat aSour ceManager . cl ass. get Nae(), e, "");

}

{

JSONObj ect j sonChj ect = new JSONObj ect ();
j sonQoj ect . accunul at e("nessage”, nessage);
jsonCbj ect.write(response.getWiter());

} catch (Exception e) {

} else {

/1ignore

response. set St at us(Htt pSer vl et Response. SC_NO_CONTENT) ;

}



Once we are done with the properties option to collect input and the web service to test the connection, we can work on the main method of the plugin which is the loadAjaxOptions method.

public FornRowSet | oadAj axOptions(String[] dependencyVal ues) {
For mMRowSet rows = new For nRowSet () ;
rows. set Mul ti Row(true);

//add enpty option based on setting
if ("true".equal s(getPropertyString("addEmpty"))) {
For mRow enpty = new For nRow() ;
enpty. set Property(Formlil.PROPERTY_LABEL, getPropertyString("enptylLabel"));
enpty. set Property(Formltil.PROPERTY_VALUE, "");
rows. add(enpty);

}
/] Check the sql. If require dependency val ue and dependency value is not exist, return enpty result.
String sql = getPropertyString("sql");
if ((dependencyValues == null || dependencyVal ues.length == 0) && sql.contains("?")) {
return rows;
}

Connection con = null;
PreparedStatenent pstnt = null;
ResultSet rs = null;

try {
Dat aSource ds = createDat aSource();

con = ds. get Connection();

[/ support for nultiple dependency val ues

if (sql.contains("?") &% dependencyValues != null && dependencyVal ues.length > 1) {
String mark = "?";
for (int i = 1; i < dependencyVal ues.length; i++) {
mark += ", ?";
}
sql = sql.replace("?", mark);
}

pstnt = con. prepareSt at enent (sql ) ;

/] set query paraneters
if (sql.contains("?") && dependencyValues != null && dependencyVal ues.length > 0) {
for (int i = 0; i < dependencyVal ues.length; i++) {
pstnt.setbject(i + 1, dependencyVal ues[i]);

}

rs = pstnt.executeQuery();
Resul t Set MetaData rsnd = rs. get MetaData();
int col umsNunber = rsnd. get Col utmCount () ;

/] Set retrieved result to Form Row Set
while (rs.next()) {
For mRow row = new For nRow() ;

rs.getString(1);
rs.getString(2);

String val ue
String | abel

row. set Property(Forntil . PROPERTY_VALUE, (value != null)?value:"");
row. set Property(Formltil. PROPERTY_LABEL, (label != null)?label:"");

if (columsNunmber > 2) {

String grouping = rs.getString(3);

row. set Property(Fornmtil.PROPERTY_GROUPI NG groupi ng);
}

rows. add(row);

} catch (Exception e) {
LogUtil.error(getd assName(), e, "");

} finally {



try {
if (rs!=null) {
rs.close();
}
if (pstmt !'= null) {
pstnt.close();
}
if (con!=null) {
con. cl ose();
}
} catch (Exception e) {
LogWil.error(getd assNane(), e, "");
}

return rows;

}

/**
* To creates data source based on setting
* @eturn
* @hrows Exception
*/
protected DataSource createDataSource() throws Exception {
Dat aSource ds = null;
String datasource = getPropertyString("jdbcDatasource");
if ("default".equal s(datasource)) {
/'l use current datasource
ds = (DataSource)AppUtil.get Applicati onContext().getBean("setupDataSource");
} else {
/1 use custom dat asource
Properties dsProps = new Properties();
dsProps. put ("driverC assNane", getPropertyString("jdbcDriver"));
dsProps. put ("url", getPropertyString("jdbcUl"));
dsProps. put ("usernane", getPropertyString("jdbcUser"));
dsProps. put ("password", getPropertyString("jdbcPassword"));
ds = Basi cDat aSour ceFact ory. cr eat eDat aSour ce(dsPr ops) ;
}

return ds;

¢. Manage the dependency libraries of your plugin

Our plugin is using dbcp, javax.servlet.http.HttpServietRequest and javax.servlet.http.HttpServietResponse class, so we will need to add jsp-api and commons-dbcp library to our POM file.

<l-- Change plugin specific dependencies here -->
<dependency>
<gr oupl d>j avax. servl et </ gr oupl d>
<artifactld> sp-api</artifactld>
<versi on>2. 0</ ver si on>
</ dependency>
<dependency>
<gr oupl d>conmmons- dbcp</ gr oupl d>
<artifactld>comons-dbcp</artifactld>
<versi on>1. 3</ ver si on>
</ dependency>
<!-- End change plugin specific dependencies here -->

d. Make your plugin internationalization (i18n) ready

We are using i18n message key in getLabel and getDescription method. We also used i18n message key in our properties options definition as well. So, we will need to create a message resource bundle properties file for our
plugin.Create directory "resources/messages” under "jdbc_options_binder/src/main” directory. Then, create a "JdbcOptionsBinder.properties” file in the folder. In the properties file, let us add all the message keys and labels as

below.



org.joget.tutorial.JdbcOptionsBi nder. pl ugi nLabel =JDBC Bi nder
org.joget.tutorial.JdbcOptionsBi nder. pl ugi nDesc=Used to |load field s options using JDBC
form jdbcOpti onsBi nder. confi g=Confi gure JDBC Bi nder

form jdbcOptionsBi nder. dat asour ce=Dat asour ce

form jdbcOptionsBi nder. cust onDat asour ce=Cust om Dat asour ce

form jdbcOptionsBi nder. def aul t Dat asour ce=Def aul t Dat asour ce

form jdbcOptionsBi nder.driver=Custom JDBC Dri ver

form jdbcOptionsBinder.driver.desc=Eg. com nysql.jdbc.Driver (M/SQ), oracle.jdbc.driver.CO acleDriver (Oacle),

com mi crosoft.sql server.jdbc. SQLServerDriver (Mcrosoft SQL Server)
form jdbcOptionsBi nder. url =Cust om JDBC URL

form jdbcOptionsBi nder. user name=Cust om JDBC User nane

form j dbcOpti onsBi nder. passwor d=Cust om JDBC Passwor d

form jdbcOptionsBi nder. useAj ax=Use AJAX for cascade options?

form jdbcOptionsBi nder. addEnpt y=Add Enpty Option?

form jdbcOptionsBi nder. enptyLabel =Enpty Opti on Label

form jdbcOptionsBi nder. sql =SQ. SELECT Query

form jdbcOptionsBinder. sql.desc=Use question mark (?) in your query to represent dependency val ues when using

AJAX

form jdbcOptionsBi nder.test Connecti on=Test Connection

form jdbcOptionsBi nder. connecti onOk=Dat abase connect ed

form jdbcOptionsBi nder. connecti onFai |l =Not abl e to establish connection.

e. Register your plugin to the Felix Framework

We will have to register our plugin class in Activator class (Auto generated in the same class package) to tell the Felix Framework that this is a plugin.

public void start(Bundl eContext context) {
registrationLi st = new ArrayLi st <Servi ceRegi stration>();
/I Regi ster plugin here
regi strationLi st.add(context.registerServi ce(JdbcOpti onsBi nder. cl ass. get Nanme(),
null));
}

f. Build it and test

Let build our plugin. Once the building process is done, we will find that a "jdbc_options_binder-5.0.0.jar" file is created under "jdbc_options_binder/target" directory.

Then, let us upload the plugin jar to Manage Plugins. After uploading the jar file, double check that the plugin is uploaded and activated correctly.

new JdbcOpti onsBi nder (),

Filter by Type Form Options Binder ﬂ
Plugin Name Plugin Description Plugin Version
Bean Shell Form Binder Executes standard Java syntax 5.0.0
Default Form Options Bindi Default Form Options Binder 5.0.0
Department Options Binder Options Binder to retrieve departments. 5.0.0
Grade Options Binder Options Binder to retrieve grades. 5.0.0
Group Options Binder Options Binder to retrieve groups. 5.0.0
JDBC Binder Used to load field's options using JDBC 5.0.0
Organization Options Binde Options Binder to retrieve organizations. 5.0.0
User Options Binder Options Binder to retrieve users. 5.0.0

Then, let us create an AJAX Cascading Drop-Down List in a form to test it. Let's create our test form as follows.
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Then, configure our select box and JDBC binder.
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Configure JOBC Binder

Edit S

Edit Sefect Box > Configure JOBC Binder = Advanced Cptions
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Use ALK for casc

-]

Add Empty Option? ]

ity Dption Labal

0 PO Oy vk 1 select distinct use

ma, Flrsthome oupld from diF_user u
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| <Prov | Nect > E3cD

In the query, we will use the following query to get the user list based on group id.

sel ect distinct usernanme, firstName, groupld fromdir_user u
join dir_user_group g on u.usernane=g. userld
where groupld in (?) group by usernang;

Advanced Options
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b= Advanced Options

Dependency
Fieid ID o controd avadlabie options based on Grouping group
m

Size (Fows)
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Configure the dependency to "group". Then, test the result.

Section

Group CxO

hradmin
Managers

Users o

Admin
Julia
Sasha

Section

Group Cx0

hrAdmin
Managers

Users o

Admin
Clark
David
Jack
Julia
Roy
Sasha
Tina

The user select box options changed based on the selected values of group select box.

Now, let's change the query to the following to test the Cascading Drop-Down List without using AJAX.

sel ect distinct usernane, firstName, groupld fromdir_user u
join dir_user_group g on u.usernane=g. userld
group by usernane

Remember to un-tick the "Use AJAX for cascade options?" option to make it not use AJAX.



Section

Group
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Admin
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David
Jack
Julia
Roy
Sasha
Tina

Yes, it works as well. Then, we can test the custom configuration and the test connection button.

Configure JOBC Binder
Edit Select Box > Configure JOBC Binder > Advanced Optior

The page at localhost:B080 says:
Datascurce

é Citabass Connncted
Custom JOEC Drveer * a
Custom JDBC URL * l “
Cusiom JOBC Usomame * ool
Custom JDBL Passeord
Usa AJAX for cascade opliona?
Add Emiply Option? /]

Empty Option Labed

S0L SELECT Ouary * _ )
1 select distinct usernome, firstMome, groupld from dir_user u
2 jein dif_user_growp g of u.usernose=g.uderTd

v Dy USErNGED

< Prov | Next >  Test Connection | OK | Cancel

8. Take a step further, share it or sell it

You can download the source code from jdbc_options_binder_src.zip.

To download the ready-to-use plugin jar, please find it in http://marketplace.joget.org/.
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