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Preface

Java Enterprise Edition 7, the latest version of Java EE, adds several new features

to the specification. Several existing Java EE APIs have gone through major
improvements in this version of the specification; additionally, some brand new
APIs have been added to Java EE. This book includes coverage of the latest versions
of the most popular Java EE specifications, including JavaServer Faces (JSF), Java
Persistence API (JPA), Enterprise JavaBeans (E]B), Contexts and Dependency
Injection (CDI), the new Java API for JSON Processing (JSON-P), WebSocket, the
completely revamped Java Messaging Service (JMS) API 2.0, the Java API for XML
Web Services (JAX-WS) and the Java API for RESTful Web Services (JAX-RS), as well
as securing Java EE applications.

The GlassFish application server is the reference implementation for Java EE; it is the
first Java EE application server in the market to support Java EE 7. This book covers
GlassFish 4.0, the latest version of this powerful open source application server.

What this book covers

Chapter 1, Getting Started with GlassFish, explains how to install and configure
GlassFish. Deploying Java EE applications through the GlassFish web console are
also explained. Finally, basic GlassFish administration tasks such as setting up
domains and database connectivity by adding connection pools and data sources
are discussed.

Chapter 2, JavaServer Faces, covers development of web applications using JSF,
including new features such as HTML5-friendly markup and Faces Flows. It also
covers how to validate user input using JSF's standard validators and also by
creating our own custom validators or by writing validator methods.
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Chapter 3, Object Relational Mapping with [PA, discusses how to develop code that
interacts with a Relational Database Management System (RDBMS) such as Oracle
or MySQL through the Java Persistence API.

Chapter 4, Enterprise JavaBeans, explains how to develop applications using

both session and message-driven beans. Major E]B features such as transaction
management, the EJB timer service, and security are covered. The life cycle of the
different types of Enterprise JavaBeans are covered, including an explanation of
how to have EJB methods automatically invoked by the E]JB container at certain
points in the life cycle.

Chapter 5, Contexts and Dependency Injection, provides an introduction to Contexts
and Dependency Injection (CDI). The chapter covers CDI named beans, dependency
injection using CDI, and CDI qualifiers.

Chapter 6, [SON Processing with [SON-P, covers how to generate and parse JavaScript
Object Notation (JSON) data using the new JSON-P API. It also covers both APIs for
processing JSON: the Model API and the Streaming APL

Chapter 7, WebSockets, explains how to develop web-based applications that feature
full duplex communication between the browser and the server as opposed to
relying on the traditional HTTP request/response cycle.

Chapter 8, The Java Message Service, covers how to set up JMS connection factories,
JMS message queues, and JMS message topics in GlassFish using the GlassFish web
console. The chapter also discusses how to develop messaging applications using
the completely revamped JMS 2.0 APL

Chapter 9, Securing Java EE Applications, covers how to secure Java EE applications
through provided security realms as well as how to add custom security realms.

Chapter 10, Web Services with JAX-WS, covers how to develop web services and web
service clients via the JAX-WS API. Web service client code generation using ANT
or Maven as a build tool has been explained.

Chapter 11, Developing RESTful Web Services with JAX-RS, discusses how to develop
RESTful Web services via the Java API for RESTful Web services as well as how to
develop RESTful Web service clients via the brand new standard JAX-RS client API.
It also explains how to automatically convert data between Java and XML by taking
advantage of the Java API for XML Binding (JAXB).

[2]
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What you need for this book

The following software needs to be installed to follow the material in this book:

* The Java Development Kit (JDK) 1.7 or newer
* GlassFish 4.0

* Maven 3 or newer is needed to build the examples

* AJava IDE such as NetBeans, Eclipse, or Intelli] IDEA (optional, but
recommended).

Who this book is for

This book assumes familiarity with the Java language. The target market for this
book is the existing Java developers who wish to learn Java EE and the existing Java
EE developers who wish to update their skills to the latest Java EE specification.

Conventions

In this book, you will find a number of styles of text that distinguish between
different kinds of information. Here are some examples of these styles, and an
explanation of their meaning.

Code words in text, database table names, folder names, filenames, file extensions,
pathnames, dummy URLSs, user input, and Twitter handles are shown as follows:
"The @eNamed class annotation designates this bean as a CDI named bean."

A block of code is set as follows:

if (lemailvValidator.isValid(email))

FacesMessage facesMessage = new FacesMessage (htmlInputText.
getLabel ()
+ ": email format is not wvalid");

throw new ValidatorException (facesMessage) ;

}

When we wish to draw your attention to a particular part of a code block, the
relevant lines or items are set in bold:

<ejb>
<ejb-name>CustomerDaocBean</ejb-name>
<ior-security-configs>
<as-context>
<auth-method>username password</auth-method>

[31]
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<realm>file</realm>
<required>true</required>
</as-context>
</ior-security-config>
</ejb>

Any command-line input or output is written as follows:

$ ~/GlassFish/glassfish4/bin $ ./asadmin start-domain

Waiting for domainl to start ........

New terms and important words are shown in bold. Words that you see on
the screen, in menus or dialog boxes for example, appear in the text like this:
"Clicking on the Next button moves you to the next screen."

Warnings or important notes appear in a box like this.

a1

~Q Tips and tricks appear like this.

Reader feedback

Feedback from our readers is always welcome. Let us know what you think about
this book —what you liked or may have disliked. Reader feedback is important for
us to develop titles that you really get the most out of.

To send us general feedback, simply send an e-mail to feedbacke@packtpub.com,
and mention the book title via the subject of your message.

If there is a topic that you have expertise in and you are interested in either writing
or contributing to a book, see our author guide on www.packtpub.com/authors.

Customer support

Now that you are the proud owner of a Packt book, we have a number of things
to help you to get the most from your purchase.

[4]
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Downloading the example code

You can download the example code files for all Packt books you have purchased
from your account at http: //www.packtpub.com. If you purchased this book
elsewhere, you can visit http: //www.packtpub.com/support and register to have
the files e-mailed directly to you.

Errata

Although we have taken every care to ensure the accuracy of our content, mistakes do
happen. If you find a mistake in one of our books —maybe a mistake in the text or the
code —we would be grateful if you would report this to us. By doing so, you can save
other readers from frustration and help us improve subsequent versions of this book.
If you find any errata, please report them by visiting http: //www.packtpub.com/
submit-errata, selecting your book, clicking on the errata submission form link,
and entering the details of your errata. Once your errata are verified, your submission
will be accepted and the errata will be uploaded on our website, or added to any list
of existing errata, under the Errata section of that title. Any existing errata can be
viewed by selecting your title from http://www.packtpub.com/support.

Piracy

Piracy of copyright material on the Internet is an ongoing problem across all media.
At Packt, we take the protection of our copyright and licenses very seriously. If you
come across any illegal copies of our works, in any form, on the Internet, please
provide us with the location address or website name immediately so that we can
pursue a remedy.

Please contact us at copyright@packtpub.com with a link to the suspected
pirated material.

We appreciate your help in protecting our authors, and our ability to bring you
valuable content.

Questions

You can contact us at questionse@packtpub.com if you are having a problem with
any aspect of the book, and we will do our best to address it.

[51]






Getting Started with
GlassFish

In this chapter, we will discuss how to get started with GlassFish. The following are
some of the topics discussed in this chapter:

* An overview of Java EE and GlassFish

* Obtaining GlassFish

* Installing and starting GlassFish

* Explaining the concept of GlassFish domains
* Deploying Java EE applications

* Setting up Database Connectivity

An Overview of Java EE and GlassFish

Java Enterprise Edition (Java EE, formerly called J2EE or Java 2 Enterprise

Edition) is a standard set of technologies for server-side Java development. Java

EE technologies include JavaServer Faces (JSF), Enterprise JavaBeans (E]Bs), the
Java Messaging Service (JMS), the Java Persistence API (JPA), the Java API for
WebSocket, Contexts and Dependency Injection (CDI), the Java API for XML Web
Services (JAX-WS), the Java API for RESTful Web Services (JAX-RS), and the Java
API for JSON Processing (JSON-P), among others.

Several commercial and open source application servers exist. Java EE application
servers allow developers to develop and deploy Java EE-compliant applications,
GlassFish being one of them. Other open source Java EE application servers include
Red Hat's WildFly (formerly JBoss), the Apache Software Foundation's Geronimo,
and ObjectWeb's JOnAS. Commercial application servers include Oracle's WebLogic,
IBM's WebSphere, and the Oracle Application Server.



Getting Started with GlassFish

GlassFish is the Java EE 7 reference implementation; as such, it implements the latest
Java EE APIs before any other application server in the market. GlassFish is open
source and freely available, and is licensed under the Common Development and
Distribution License (CDDL).

You can find out more about the CDDL license at http://opensource.
s org/licenses/CDDL-1.0.

Like all Java EE-compliant application servers, GlassFish provides the necessary
libraries to allow us to develop and deploy Java applications compliant with
Java EE specifications.

What's new in Java EE 7?

Java EE 7, the latest version of the Java EE specification, includes several improvements
and additions to the specification. The following sections list the major improvements
to the specifications that are of interest to enterprise application developers:

JavaServer Faces (JSF) 2.2

Java EE 7 includes a new version of the JavaServer Faces (JSF) specification. JSF 2.2
includes the following notable new features:

* JSF 2.2 features the HTMLS5 friendly markup, that is, web pages can be
written using the standard HTML 5 markup and using JSF-specific attributes
on the HTML tags.

* JSF 2.2 also includes Faces Flows, which provides a way to encapsulate
related pages with defined entry and exit points.

* Resource library contracts are the third major JSF feature introduced in JSF
2.2. Resource library contracts allow us to easily develop web applications
that can have a different look and feel for different users using JSF.

Java Persistence API (JPA) 2.1

JPA was introduced as a standard part of Java EE in version 5 of the specification.
JPA replaced entity beans as the standard object relational mapping framework for
Java EE. JPA adopted ideas from third-party object relational frameworks such as
Hibernate and JDO, and made them a part of the standard.

[8]
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JPA 2.1 introduces the following new features:

JPA 2.1 introduces the concept of Converters, which allows custom code
conversions between values stored in the database and values stored in
Java objects. For instance, a common problem when working with database
data is that the desired value in Java code differs from the value stored in
the database. For example, the values 1 and 0 are commonly stored in the
database to denote true and false respectively. Java has a perfectly good
boolean type, so true and false can be used directly.

The JPA Criteria API can now perform bulk updates and deletes.
JPA 2.1 now supports stored procedures.

JPA 2.1 introduces the @ConstructorResult annotation, which allows
returning standard Java classes (but not the JPA entities) from native
SQL queries.

Java API for RESTful Web Services (JAX-RS) 2.0

JAX-RS is a Java API for developing RESTful web services. RESTful web services use
the Representational State Transfer (REST) architecture. Java EE 6 adopted JAX-RS
as an official part of the Java EE specification.

JAX-RS 2.0 includes the following new features:

JAX-RS 2.0 introduces a new client-side API. While previous versions of
JAX-RS made it easy to develop RESTful web services, each implementation
defined its own proprietary client-side API.

Extension points, method filters, and entity interceptors are also introduced
in JAX-RS 2.0. These features allow Aspect Oriented Programming (AOP)
when developing RESTful web services.

JAX-RS 2.0 also introduces asynchronous processing both on the server side
and as part of the client APIL.

Java Message Service (JMS) 2.0

The Java Message Service (JMS) API has been completely revamped in Java EE 7.
Previous versions of JMS required lots of boilerplate code; with the new revamped
JMS 2.0 AP, this is no longer the case.

[o]
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Java API for JSON Processing (JSON-P) 1.0

JSON-P is a brand new API introduced in Java EE 7. JSON-P allows us to parse and
generate JSON (JavaScript Object Notation) strings.

Java API for WebSocket 1.0

Traditional web applications use a request-response model, that is, a client (typically
a web browser) requests resources and the server provides a response. In this model,
communication is always initiated by the client.

WebSockets were introduced as part of the HTMLS5 specification; they provide full-
duplex communication between the client and the server.

GlassFish advantages

With so many options in Java EE application servers, why choose GlassFish? Besides
the obvious advantage of GlassFish being available free of charge, it offers the
following benefits:

* Java EE reference implementation: GlassFish is the Java EE reference
implementation. What this means is that other application servers may
use GlassFish to make sure their product complies with the specification.
GlassFish could theoretically be used to debug other application servers. If
an application deployed under another application server is not behaving
properly, but it does behave properly when deployed under GlassFish,
then more than likely the improper behavior is due to a bug in the other
application server.

* Supports the latest versions of the Java EE specification: Since GlassFish
is the reference Java EE specification, it tends to implement the latest
specifications before any other application server in the market. As a matter
of fact, at the time of writing, GlassFish is the only Java EE application server
in the market that supports the complete Java EE 7 specification.

[10]
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Obtaining GlassFish

GlassFish can be downloaded at https://glassfish.java.net.

GlassFish 4.0 is also bundled with the NetBeans IDE
s version 7.4 or newer.

Once there, you will see a window as shown in the following screenshot:

—e e
GlassFish Server - Mozilla Firefox - + x
Fle Edit View History Bookmarks Tools Help
J GlassFish Server " + ‘
| @ https://glassfish java.net v | ' ee 7 application 5Erversod & &® » v
("\ { GlassFish - World's first Java EE 7 Application Server About =
o

GlassFish 4 ____ 4, s

Developer Productivity
Enterprise Ready.
Open Source

irce Edition is ilable, download it now!

" Get Started #£» Download @ Documentation

How to quickly start with GlassFish How to download GlassFish Documentation, guides and other useful
resources

* Forum £ Issue Tracker & Contribute

Forum and mailing lists Issues and RFEs How to get involved

¥ IDEs «; Related Projects @ Oracle GlassFish Server

NetBeans, Eclipse, etc. Grizzly, Jersey, OpenMQ, stc. The commercial, supported version of
GlassFish
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Clicking on the Download link takes us to a wizard page that provides several
options to download GlassFish as shown in the following screenshot:

K_‘:\

Cogk R

World's first Java EE 7 Application Server

sFish Server Java EE SDK

Please take the Java EE £

E Java EE 7 requires JDK
Prerequisite
: Zip (quick start) or a specific installer
Download
L glassfish-4.0.zif Java EE7 Full Java EE platform = Java EE Web Profile

Installer | zip  Native installer

Windows | Linux, Solaris, Mac 05 X

Localisation English  Multilingual

Download Link b glassfish-4.0.zip

| Install

Note: This command will extract GlassFish with a preconfigured
‘Domaini’domain.

[ETT) Load Console Go fo http://localhost:484¢

[EF35) Check the documentation

Visit the document page for additional guides and documentations.

The download page has several options; we can get the full Java EE platform or the
web profile. We can also download GlassFish as a compressed ZIP file or as a native
installer for the operating system of our choice.

To be able to follow all of the examples in this book, we need to download the
full Java EE platform version of GlassFish. We will download the compressed ZIP
file version since the instructions to install it are very similar across any operating
system; feel free to download a platform-specific installer if you prefer.

[12]
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Installing GlassFish

We will use the ZIP installer to illustrate the installation process. This installation
process works under all major operating systems.

Installing GlassFish is an easy process; however, GlassFish assumes that some
dependencies are present in your system.

GlassFish dependencies

In order to install GlassFish 4, a recent version of the Java Development Kit (JDK)
must be installed on your workstation (JDK 1.7 or newer required), and the Java
executable file must be in your system PATH. The latest JDK can be downloaded at
http://www.oracle.com/technetwork/java/javase/downloads/index.html.
Please refer to the JDK installation instructions for your particular platform at
http://docs.oracle.com/javase/7/docs/webnotes/install/index.html.

Performing the installation

Once JDK has been installed, the GlassFish installation can begin by simply
extracting the download compressed file as shown in the following screenshot:

—
GlassFish — 4

Ale Edit View Go Bookmarks Help
« = 4 O @& W (| 5 ol ) 2 q|;;;|5_=5

- B Open Wilh Archive Mans,

| Open With Archive Maunter
Open With Gther application..,
¥ out
O capy
Make Link
Rename..

* My Computar

e

Capy ta
Move to ]
+ Devices B openn Termina

s Open as Aoal
4 Send with Thunderbird

A Mowe to Trash
X Dolete
&

Bl eropertices

+ HMetwork

B Metwork

Extract the sebectad archive to the current position —
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Getting Started with GlassFish

All modern operating systems including Linux, Windows, and Mac
% OS X include out-of-the-box support to extract compressed ZIP files;
’ consult your operating system documentation for details.

After extracting the ZIP file, a new directory named glassfish4 will be created. This
new directory contains our GlassFish installation.

Starting GlassFish

To start GlassFish from the command line, change your directory to [glassfish
installation directoryl]/glassfish4/bin and execute the following command:

./asadmin start-domain domainl

The preceding command, and most commands shown in this chapter,
%‘ assume a Unix or Unix-like operating system such as Linux or Mac
’ OS. For Windows systems, the initial . / is not necessary.

A few short seconds after executing the preceding command, we should see a
message similar to the following at the bottom of the terminal:

$ ~/GlassFish/glassfish4/bin $ ./asadmin start-domain
Waiting for domainl to start ........
Successfully started the domain : domainl

domain Location: /home/heffel/GlassFish/glassfish4/glassfish/domains/
domainl

Log File: /home/heffel/GlassFish/glassfish4/glassfish/domains/domainl/
logs/server.log

Admin Port: 4848

Command start-domain executed successfully.

Downloading the example code

\l You can download the sample code files for all the Packt
5 books that you have purchased from your account at
Q http://www.packtpub.com. If you purchased this book
elsewhere, you can visit http: //www.packtpub.com/support
and register to have the files e-mailed directly to you.
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We can then open a browser window and type the following URL in the browser's
location text field:

http://localhost:8080

If everything goes well, we should see a page indicating that your GlassFish server is
now running as shown in the following screenshot:

GlassFish Server - Server Running - Mozilla Firefox

Firefox v ] GlassFish Server - Server Running |[ +* ]

[ @ localhost 2080 v ol [v Google Q| @ * v T

oracle.com

Your server is now running

To replace this page, overwrita the file index.html in the document root folder of this server. The document root folder for this server is the
docroot subdirectory of this server's domain directory.

To manage a server on the local host with the default administration port, 9o to the Administration Console.

Install and update additional softiware components

Use the Update Tool to install and update additional technologies and frameworks such as:
® DSGI HTTP Service
* Generic Resource Adapter for JMS

* OSGi Administration Console

If you are using the web profile, you can also use Update Tool to obtain technologies that are included by defaultin the full platform, such as:
* Enterprise Java Beans
® Metro
* Jersey

To improve the user experience and optimize offerings to users, Cracle collects data about GlassFish Server usage that is transmitted by the
Update Tool installer as part of the automatic update processes. No personally identifiable information is collected by this process.

Join the GlassFish communitv

Qv =

Getting Help
a1

T If any of the preceding steps fail or for help with GlassFish in general,
a great resource is the GlassFish forum at https://www.java.net/
forums/glassfish/glassfish.
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Deploying our first Java EE application

To further confirm that our GlassFish installation is running properly, we will deploy
a WAR (Web ARchive) file and make sure the file deploys and executes properly.
Before moving on, please download the file simpleapp.war from this book's web
site at www . packtpub.com.

Deploying an application through the Web Console

To deploy simpleapp.war, open a browser and navigate to http://
localhost:4848. You should be greeted with the default GlassFish server
administration page as shown in the following screenshot:

Home About....

User: admin Domain: domaini Server: localhost

GlassFish™ Server Open Source Edition

&

Tree
e Gomemon T GlassFish Console - Common Tasks
a Domain
E server (Admin Server)
g Clusters GlassFish News Documentation
E Standalone Instances I
> [ Noo | Support Open Source Edition
i . . Documentation Set
[ Applications l Registration " — -
&% Lifecycle Modules ClassFish News Quick Start Guide
[E@ Monitoring Data | Administration Guide "
Y N oo Deployment . Application Development Guide |
L2 E Concurrent Resources A N ¥ 2 i
» ¢y Comnectors ha List Deployed Applications " | Application Deployment Guide
> Eﬂ JDBC . Deploy an Application "
> g3 JMS Resources Update Center
* [ JNDI Administration | Installed Components
[ JavaMail Sessions . Change Administrator Password | Available Updates
— Resource Adapter Configs e : i .
_.H ] List Password Aliases y Available Add-Ons
v m Configurations . . el
* (g7 default-confi Frill,
(o : Menitoring Resources
L3 |.I+J server-config
(5 Update Tool . Monitoring Data 5 .| Create New JOBC Resource
Create New JDBC Connection
. Pool
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By default, GlassFish is installed in development mode. In this mode, it is not
necessary to enter a username and password to access the GlassFish web console. In
production environments, it is highly advisable to configure the web console so that
it is password protected.

At this point, we should click on the Deploy an Application item under the
Deployment section on the main screen.

To deploy our application, we should select the Local Packaged File or Directory
That is Accessible from GlassFish Server radio button and either type the path to
our WAR file or select it by clicking on the Browse Files... button. Once this is done,
you will see a window as shown in the following screenshot:

Mozilla Firefox S L

% localhost:4848/common/applications/fileChooser.sf Ea

Browse Server

Server Mame: heffel-Aspire4820TG
Look In: /home/heffel/6EBE_code/Chapter 1
File Filter: [= i

To apply a new field value, press Enter in that field.

BIE Sort By: |Name (A-Z) =]
 Name Size DatelTime i
Selected File: [simpleapp.war

ﬂmﬂb&ll(ﬂmel |
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After we have selected our WAR file, a number of input fields that allow us to
specify several options are shown. For our purposes, all defaults are fine. We
can simply click on the OK button at the top right of the page as shown in the
following screenshot:

Deploy Applications or Modules [ ok |

Specify the location of the application or module to deploy. An application can be in a packaged file or specified as a directory.

* Indicates required field

Location: ~ packaged File to Be Uploaded to the Server

" Browse.. | Mofile selected.

@ Local Packaged File or Directory That Is Accessible from GlassFish Server

[ /nome/heffel/6BB6_code/Chapter 1/simpleapp.war | {Erowse Files.}| | Browse Folders...

Context Root:

Virtual Servers:

Status:

Precompile JSPs:

Run Verifier:

Force Redeploy:

Keep State:

Libraries:

Description:

Application Name: "

Deployment Order:

Type: * [Web Application =]

[ simpleapp |
Path relative to server's base URL.

[ simpleapp |

SEMFEr

Associates an Intemet domain name with & physical server.

[£)] Enabled

Allows users to access the application.

O

Precompiles J5P pages during deployment.

O

Verifies the syntax and semantics of the deployment descriptor. Verifier packages must be installed.
O

Forces redeployment even if this application has already been deployed or already exists.

O

Retains web sessions, SF5B instances, and persistently created EJB timers between redeployments.

A number that determines the loading order of the application at server startup. Lower numbers are loaded
first. The default is 100.

A comma-separated list of library JAR files. Specify the library JAR files by their relative or absolute paths.
Specify relative paths relative to nsfance-00{/11b/apa11ns. The libranes are made available to the
application in the order specified.
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Once we deploy our application, the GlassFish web console displays the Applications
window, with our application listed as one of the deployed applications as shown in
the following screenshot:

Applications

Applications can be enterprise or web applications, or various kinds of modules. Restart an application or module by clicking on
the reload link, this action will apply only to the targets that the application or module is enabled on.

Deployed Applications (1)
EIEN Undeploy | | Enable | | Disable | | Filter: -
Select | Name | Deployment Order | Enabled | Engines | Action
[T simpleapp 100 v web Launch | Redeploy | Reload

To execute the simpleapp application, type the following URL in the browser's
location text field:

http://localhost:8080/simpleapp/simpleserviet

The resulting page should look like the following screenshot:

Mozilla Firefox = + x
Firefox v I http:/flocalhost:...app/simpleserviet H L l

4 [ @ localhost:2080/simpleapp/simpleserviet v 0| [Bvcooge Q) & & v @y

If you are reading this, your application server is good to
go!

That's it! We have successfully deployed our first Java EE application.

Undeploying an application through the GlassFish

Admin Console

To undeploy the application we just deployed, log in to the GlassFish Admin
Console by typing the following URL in the browser:

http://localhost:4848
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Then, either click on the Applications menu item in the navigation pane on the left,
or click on the List Deployed Applications item on the administration console's
home page.

Either way should take us to the application management page as shown in the
following screenshot:

Applications

Applications can be enterprise or web applications, or various kinds of modules. Restart an application or module by clicking on the
reload link, this action will apply only to the targets that the application or module is enabled on.

Deployed Applications (1)
(B (Ba) Undeploy | | Enable | | Disable | | Filter: -
Select | Name | Deployment Order | Enabled | Engines | Action
O simpleapp 100 14 web Launch | Redeploy | Reload

The application can be undeployed simply by selecting the checkbox next to
the simpleapp name from the list of deployed applications and clicking on the
Undeploy button above the list of deployed applications.

Once our application has been undeployed, it is no longer shown on the application
management page as shown in the following screenshot:

Applications

Applications can be enterprise or web applications, or various kinds of modules. Restart an application or module by clicking on the
reload link, this action will apply only to the targets that the application or module is enabled on.

Deployed Applications (0}

Undeploy | | Enable || Disable Filter:| ~

Select | Name Deployment Order Enabled Engines Action
Mo items found.

Deploying an application through the command line

There are two ways in which an application can be deployed through the command
line —it can be done either by copying the artifact we want to deploy to an
autodeploy directory, or by using GlassFish's asadmin command-line utility.
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