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PREFACE

Welcome to the world of the Liferay DXP development platform! This book was written for anyone
who wants to create applications built on Liferay DXP. It contains everything you need to know
about Liferay’s development tools and projects. You'll learn all you need to know about plugins,
OSGi, the Liferay Workspace, Service Builder, and more. Use this book as a handbook for everything
you need to do to get your application running on Liferay DXP, and then keep it by your side as you
update and add features to help your users work more effectively.

Conventions

The information contained herein has been organized in a way that makes it easy to locate in-
formation. The book has two parts. The first part, Developer Tutorials, shows you how to work
step-by-step with Liferay’s technology. The second part, Developer Reference, shows exhaustively
the options and APIs you need.

Sections are broken up into multiple levels of headings, and these are designed to make it easy
to find information.

Source code and configuration file directives are presented monospaced, as below.

Source code appears in a non-proportional font.

Italics represent links or buttons to be clicked on in a user interface.
Monospaced type denotes Java classes, code, or properties within the text.
Bold describes field labels and portlets.

Page headers denote the chapters and the section within the chapter.

Publisher Notes

It is our hope that this book is valuable to you, and that it becomes an indispensable resource as
you work with Liferay DXP. If you need assistance beyond what is covered in this book, Liferay
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offers trainingﬂ, consultinﬂ and supporﬂ services to fill any need that you might have.

For up-to-date documentation on the latest versions of Liferay, please see the documentation
pages on Liferay Learnﬂ

As always, we welcome feedback. If there is any way you think we could make this book better,
please feel free to mention it on our forums or in the feedback on Liferay Learn. You can also
use any of the email addresses on our Contact Us pageE] We are here to serve you, our users and
customers, and to help make your experience using Liferay DXP the best it can be.

'https://learn.liferay.com
Zhttps://www.liferay.com/consulting
®https://help.liferay.com
*https://learn.liferay.com
Shttps://www.liferay.com/contact-us
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I CHAPTER 1

INTRODUCTION TO LIFERAY DEVELOPMENT

How many times have you had to start over from scratch? Probably almost as many times as you've
started a new project, because each time you have to write not only the code to build the project,
but also the underlying code that supports the project. It's never a good feeling to have to write the
same kind of code over and over again. But each new project that you do after a while can feel like
that: you're writing a new set of database tables, a new API, a new set of CSS classes and HTML, a
new set of JavaScript functions.

Wouldn't it be great if there was a platform that provided a baseline set of features that gave
you a head start on all that repetitive code? Something that lets you get right to the features of your
app or site, rather than making you start over every time with the basic building blocks? There is
such a thing, and it’s called Liferay DXP.

:}'Li"::ri:'_.'EHP

DON’'T START

FROM SCRATCH

Figure 1.1: With Liferay DXP, you never have to start from scratch.

1.1 Leveraging a Suite of Products, Frameworks and Libraries

Liferay DXP offers you a complete platform for building web apps, mobile apps, and web services
quickly, using features and frameworks designed for rapid development, good performance, and
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ease of use. The base platform is already there, and it’s built as a robust container for applications
that you can put together in far less time than you would from scratch.

It also ships with a default set of common applications you can make use of right away: web
experience management, collaboration applications such as forums and wikis, documents and
media, blogs, and more. All of these applications are designed to be customized, as is the system
itself. You can also extend them to include your own functionality, and this is no hack: because of
Liferay’s extensible design, customization is by design.

WEB COLLABORATION
EXPERIENCE

Docurment
Library

. Blogs

KERNEL INDEPENDENT

APPS

FORMS &
WORKFLOW

Dwynamic
Data Lists .

Calendar .

Audience
Targeting

P
Connector

- Knowledge
Base

. L

Figure 1.2: Liferay DXP ships with suites of applications to get you started building your site quickly.

In short, Liferay was written by developers for developers, to help you get your work done faster
and more easily, to take the drudgery out of web and mobile app development, so that writing code
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becomes enjoyable again.

1.2 Build Websites, Intranets, Collaborative Environments, Mobile Apps, and More

One of the most often cited best characteristics of Liferay is how versatile it is. It can be used to
build websites of all sorts, from very large websites with hundreds of thousands of articles, to
smaller, highly dynamic and interactive sites. This includes public sites, internal sites like intranets,
or mixed environments like collaboration platforms.

Developers often choose Liferay for one of these cases and quickly find that it is a great fit for
completely different projects.

1.3 Creating Your Own Applications and Extending the Existing Ones

Liferay DXP is based on the Java platform and can be extended by adding new applications, cus-
tomizing existing applications, modifying its behavior, or creating new themes. You can do this
with any programming language the JVM supports, such as Java itself, Scala, jRuby, Jython, Groovy,
and others. Liferay DXP is lightweight, can be deployed to a variety of Java EE containers and app
servers, and it supports a variety of databases. Because of its ability to be customized, you can add
support for more app servers or databases without modifying its source code: just develop and
deploy a module with the features you need.

Speaking of code and deploying, here are some of the most common ways of expanding or
customizing Liferay DXP’s features:

1. Developing a new full-blown web application. The most common way to develop web ap-
plications for Liferay DXP is with because they integrate well with other existing
applications. You are not, however, limited to portlets if you don’t need to integrate your apps
with others.

2. |Customizing an existing web application or feature} Liferay DXP is designed to be extended.
Many extension points can be leveraged to modify existing behavior, and most of these can
be developed through a single Java class with some annotations (more details later).

3. Creating a new|web service|for an external system, a mobile app, an IoT device, or anything
else.

4. Developing a|mobile app|that leverages Liferay as its back-end, which you can write in a
fraction of the normal time thanks to Liferay Screens and [Liferay Mobile SDKL

5. Developing a custom theme]that adapts the look and feel of the platform to the visual needs
of your project.

The Liferay platform can be used as a headless platform to develop web or mobile apps with any
technology of your choice (Angular, React, Backbone, Cocoa, Android’s Material Design compo-
nents, Apache Cordova, etc). It can also be used as a web integration layer, leveraging technologies
such as portlets to allow several applications to coexist on the same web page.

1.4 Fundamentals

What are the fundamentals that every Liferay developer should know?
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. It's Open Source and puts a strong emphasis on following standards, instead of reinventing
the wheel.

It’s based on Java EE and heavily leverages OSGi and several other popular technologies for
the Java Platform.

. It is based on a modular architecture and facilitates following a modular development
paradigm for your own projects.

You can build your own web applications, portlets, or mobile apps on top of it.

It provides mature development tools, while staying agnostic so you can use tools you prefer.
It’s all about reusing, providing reusable frameworks and libraries and allowing you to create
your own.

Interested? More details below.

Ope

n Source and based on Standards

Liferay DXP is both Open Source and built in the open, following a collaborative development
model. That means that you can follow new development as it's happening, make comments on it,

and

1.

contribute! Here are some tools that you can use to do all this:

Our ticketing system. All product changes, including all bug fixes, improvements, and new
features start with a ticket created in JIRA. We have several projects there, but the main one
for tracking Liferay DXP work or for reporting bugs you find (with as many details as you can
and steps to reproduce, of course) is LPS.

GitHub: The home of our source code. You can use it to see the code changes as they happen
and also to send pull requests for improvements. There are also many repos, but the main
one is liferay-portal.

. Forums: It's where our community gets together to share ideas, discuss, and collaborate. Go
ahead and ask your questions and help others ask theirs.

Blogs: Read the latest news, advice, and best practices from key core developers and our
most active community members.

. Participate: Learn how to get started participating. There are options for all levels of expertise
and time availability.

In addition to being Open Source, Liferay is also heavily based on standards. This is great news
for your project, since it significantly reduces the lock-in on Liferay. That also encourages us to
improve constantly.

Here are some key standards Liferay DXP supports:

« Portlets 1.0 (JSR-168) and Portlets 2.0 (JSR-286): Liferay DXP can run any portlets that follow
these two versions of the specification. Liferay is also heavily involved in the upcoming
Portlets 3.0 specification.

« JSF (JSR-127, JSR-314, JSR-344): The Java standard for building component based web appli-
cations. Liferay is an active contributor to the standard and lead of the JSF-Portlet Bridge
specification.


https://issues.liferay.com/browse/LPS
http://github.com/liferay
http://github.com/liferay/liferay-portal
http://forums.liferay.com
http://blogs.liferay.com
https://portal.liferay.dev/participate
https://jcp.org/en/jsr/detail?id=168
https://jcp.org/en/jsr/detail?id=286
http://www.oracle.com/technetwork/java/javaee/javaserverfaces-139869.html

« EcmaScript 2015: The latest incarnation of the JavaScript standard. Liferay’s tooling provides
the ability to use it in all modern browsers thanks to the integration of Babel JS.

« Content Management Interoperability Services (CMIS): Liferay’s|Documents and Media/can
behave as an interface for any external Documents Repository that supports this widely
adopted standard.

- Java Content Repository (JSR-170): Files stored in the internal repository of Liferay’s
uments and Media can be configured to be stored in a JSR-170 compatible repository if
desired.

« WebDAV: Any Documents & Media folder can be mounted anywhere WebDAV is supported,
such as Windows explorer or WebDAV-specific clients.

« SAML and OAuth 1.1: These are the most widely adopted security protocols for SSO and
application sign in, supported through specific Apps that can be installed from Liferay’s
Marketplace.

« JAX-WS and JAX-RS: Incorporated since Liferay 7 as the preferred tooling to create web
services.

+ OSGi r6: Liferay supports a wide range of the OSGi family of standards through its own
implementations and also integrates the high quality implementations of the Apache Felix
and Eclipse Equinox projects (which we also collaborate). Here are some of the most relevant
supported standards:

- OSGi runtime: Allowing any OSGi module to run in Liferay DXP

- Declarative Services: Supports a dynamic component model for Liferay development.

- Configuration Admin: Lets you create highly configurable applications that can be re-
configured on the fly. Liferay provides an auto-generated UI to change the configuration
of any component that leverages this standard.

Technologies

Like any open source application, Liferay is built on the shoulders of giants. When we choose the
technology on which to build our platform, it must have the following characteristics:

« It mustbalance being modern and being mature enough for demanding and critical enterprise
environments.

« It should be widely adopted and have a mature community.

« It should be as easy as possible to contribute back, since we love to contribute to the Open
Source projects we use.

« It should be possible to use only the piece of the project we need if we don’t need the whole
thing. That way, it’s easier to replace that piece in the future if we find something that works
better.

The goal, of course, is to give our developers and users the most up to date, easy-to-use, and
stable platform to build services on.

At its base, Liferay is a JavaEE application that also includes an OSGi container. This offers the
best of both worlds: access to the world’s most robust and fully featured enterprise platform, along
with the benefits of the world’s most fully featured and stable modular container. Now you can
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Figure 1.4: Liferay is based on popular, well known, and well supported technologies.



develop and deploy enterprise-ready, scalable web and mobile-based applications in a dynamic,
component-based environment.

With Java EE and OSGi at the bottom of the stack, we build the rest of our core on well known
or widely used products:

« Spring for transactions (and Dependency Injection in the core)

+ Hibernate for database access (along with direct JDBC access for optimized queries)
« Elasticsearch for indexing and searching

« Ehcache for caching.

In the application layer, developers have access to many of the libraries they’re familiar with
and have been using for years:

+ Xalan

+ Xerces

« Apache Commons
+ Tika

+ dom4j

If you're approaching Liferay DXP with the intention of customizing it, you can know that
most if not all of the tools you're familiar with are there. If you're writing applications on Liferay,
the sky’s the limit: you can use any web framework you like, and you can write both servlet and
portlet-based applications. If you're looking for a recommendation, though, we’re happy to point
you to our framework.

On the front-end, Liferay has kept pace with the most recent progressions in that space. If
you've used Liferay in the past, you can of course continue to use Liferay’s venerable Alloy UI, but
you are also free to use the front-end technologies you love the most:

» Bootstrap
+ SaSS
« EcmaScript 2015 (using Babel.js)

You can also use any JavaScript library, including

+ Metal.js (developed by Liferay)
* jQuery (included)

« Lodash (included)

 Angular JS or Angular

* React

* Your library of choice

Liferay DXP follows a design language created by our designers at Liferay called Lexicon
Experience Language, which has been implemented for use of the web as|Clay.

Clay is automatically made available to you through a set of CSS classes and markup, although
it's even easier to use our tag library.

For templating, Java EE’s JSP is there as expected as well as FreeMarker, but the modularity of
the platform allows you to use Google’s Soy (aka Closure Templates) or whatever else you like.

Liferay has also chosen build tools that give you freedom to use any development environment.
Gradle along with bnd powers the product’s build, but project layouts are dynamic, which means
you can use anything from Maven to Ant/Ivy to build applications for Liferay.
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In short, Liferay has done a lot to make sure its users and developers have access to the most
widely used, robust tools possible-as well as the freedom to use the tools they like the most. Know
that Liferay has your back and will do everything we can to provide you with the most flexible
technology platform possible, so that you have the freedom to go and build great things on it-things
we never could have expected or imagined.

Architecture

Liferay’s design goals have from the beginning been to give you all the tools to create exactly the
web presence you have in mind. To achieve this, the product must do these things:

+ Provide a usable default configuration and interface

« Ship with best-of-breed apps that you can use to build sites quickly

+ Make the UI customizable at any level of detail from small tweaks to a complete replacement
+ Make the apps customizable at any level of detail

« Provide a robust development platform upon which you can build and share new best-of-breed

apps

Product Arch|tecture

works

0.0 © ©000

These goals are now achieved to the furthest extent ever in Liferay’s history, and it’s all because of
our new modular architecture.

Imagine an environment where every piece of functionality is an independent module. The
modules declare three important things:

« The functionality they implement or define
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+ Their dependency on other modules
« Their priority relative to their functionality

Using this information, the container can start all the modules that fulfill their definitions,
implementations, dependencies, and priorities.

Anything a developer wants to do is implemented as one or more modules. If it’s a new appli-
cation, that application can depend on existing modules and |define a dependency|on them. This
enables you to use functionality that’s already there without rewriting it yourself for your app. If
it's a customization, in many cases it’s just a simple matter of defining your customization with a
higher priority than the existing functionality.

This is the power of a modular architecture.

Modules

All new applications, extensions, and customizations built on Liferay are built in ajmodular wayl A
module is the single unit of distribution and deployment in a modular architecture.

In the spirit of following existing standards, Liferay has leveraged a set of very powerful stan-
dards known as OSGi. OSGi defines, among other things, how modules can depend on each other
and communicate. It also defines the packaging format for modules: OSGi bundles. An OSGi
module is just a typical JAR file, familiar to Java developers as a ZIP file containing compiled code,
templates, resources, and some meta information.

Services

One aspect of modern software architecture is the notion of services. These are independently
running pieces of code that provide specific functionality when called. They operate just like
services in the real world do. For example, you might call a service to come mow your lawn. You
know how to call the service and to give it what it needs (money) in order to receive the service (a
mown lawn). Software-based services work the same way.

Liferay’s services are standard services as defined by the OSGi Alliance. Writing anything,
whether it be an application, an interface to a database, or even a “service” as you define it, is easy
to implement as an OSGi service, because they’re both incredibly powerful and easy to develop. If
you understand Java interfaces and how they are implemented-which is introductory Java material-
you already understand more than 90% of what you need to know. First, you define the interface,
or contract for the service: what it returns, and what it needs to return what it returns. Next, you
define an implementation class that implements the contract.

In the services model, a class requests the service that provides the functionality it needs. This
functionality is provided (often injected) with the right implementation automatically. It’s similar to
Spring or EJBs with one important addition: implementations can be changed at runtime, without
restarting the system. This is achieved because when a service is deployed, it becomes part of a
service registry maintained by Liferay’s OSGi container. The container dynamically manages the
lifecycle of the service and can start and stop services when appropriate.

The real power of services shines when they are extended. You can replace existing implemen-
tations or in advanced use cases have several implementations of a service. The developer can then
choose to invoke all implementations or just the one with the highest priority (specified with what
is called the service ranking). This means that if Liferay has a service that does something, you can
customize or override that service by implementing its interface yourself and then deploying it with
a higher ranking than the original service. The container then instantiates your implementation
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when the service is called by existing code. This simple, clean method is how most customizations
are made to Liferay 7.

Components

In OSGi, possibly the best and certainly the easiest way to create services is through Declarative
Services. In Declarative Services (aka DS), you create Components. A Component is a Java class
(marked with an @Component annotation) that provides an implementation of a Service (as described
above) and whose instantiation is handled automatically by DS. This is similar to what you might
be used to if you have used Spring Beans or EJBs. DS also provides dependency injection using
annotations (@Reference). This is convenient because the “wiring” of components is done by the
container but can be changed while the server is running (unlike Spring).

Modules may contain as many service declarations and as many components as desired (or
zero, of course).

In software engineering terms, a component is the smallest building block of a larger application,
and that application is itself made up of many small components. This makes it easier to develop
an application because you only have to deal with small, well-defined, bite-sized chunks of code at
atime.

Real Life Benefits of Modular Development

The next question then becomes, so what? Why is this a big deal? Why should I have components,
and what do I need them for?

It helps to examine two common development scenarios: a customization task and a full-blown
application. Picture this: you have a system that generates a report in PDF format from data in a
database. The data is captured from a web application running in Liferay. You come in to work
in the morning and something’s happened (it doesn’t matter what it is; it could be corrupt data,
the company has been bought, or a national emergency). You need to change that report as fast as
possible, either to insert a new title page, add a warning to the existing title page, or whatever.

In the monolithic model you’d have to modify the application to change the report and then
you’d have to redeploy the complete application. If this was a temporary change, to restore the
application to its original state you'd again have to modify the application and redeploy it.

With a modular and component-based application, you'd fix a simple, small component-
probably one Java class-that provides the functionality you need. You'd then deploy its module
to the server. If you need to roll back that change in the future, you'd just do the same thing in
reverse. In each case, you're only changing and redeploying the small piece of functionality that
needs to change, not the whole application. At no time would you ever have to redeploy the whole
application or take the server down.

For a full-blown application, the benefits are even greater. Modular development helps devel-
opers be more efficient in three important ways:

+ An application made up of components can be written in parallel by multiple developers
working on different components.

+ An existing application can be extended by writing new components to implement features
in different ways.

« Components can be enabled and disabled, allowing administrators to choose which features
to enable in production.
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For example, Liferay’s Documents and Media library is a file repository that supports many
back-ends. Each back-end is a component that can be maintained by different developers. They
can be added and removed on the fly while the server is running.

Similarly, the services provided by the application are independent of the front-end technology.
In fact, there can be multiple front-ends, from the web-based front-end Liferay provides out of the
box, to a new front-end you might develop for either the web or mobile.

As you can see, many components running inside Liferay’s OSGi container form something of
an ecosystem of complementary services. Much of Liferay’s functionality is in components, and
when you deploy your code, it sits in the same ecosystem as Liferay’s, with the same extension
points. You can write components to provide new services or to override existing services with
your own implementation, and the container manages it all. Liferay is an exciting platform that
empowers developers to be more productive.

1.5 Liferay as a Development Platform

If you've been reading everything up to this point, you've heard all about Liferay DXP’s architecture,
modularity, and technologies. What'’s left is to tell you what it’s like to use Liferay’s platform as a
basis for your site by customizing it or by developing applications on it. The platform is designed
to make this easy and pleasant, and to integrate with the tools you use every day.

But you're likely not interested in a bunch of prolegomena about it. Read on to learn the details.

Web Applications and Portlets

Liferay as a development platform has always provided flexibility for both administrators and
developers by making it easy to have more than one application on a single page. Applications
written this way are called portlets, and are a mainstay of Liferay’s platform. You can use|Liferay’s
MVC Portlet frameworK or common frameworks such as orJSHto write portlets. If
you plan to have a web-based interface to your application, and want its administrator to have a lot
of flexibility configuring it, portlets provide a very powerful model. In this model you can create
several portlets instead of a larger application and let the administrator choose how to combine
them with other pre-existing portlets into a larger interface.

That’s not to say you don’t have other choices. Since Liferay decouples its business logic from
its UI (which is provided in separate modules), you have freedom to implement the Ul in any other
technology.

Because of this, you can use Liferay as a headless platform, because it’s easy to create
based on|Service Builder}, JAX-RS, and JAX-WS. Then you can build standalone web appli-
cations using any front-end technology or mobile technology you like.

Extensibility

As you might imagine, the system described above contains all the tools necessary to make a well
designed system that lets you not only create applications based on modules, but also to extend the
existing functionality of the system. Liferay can benefit from this now because the platform on
which it rests is designed for both application development and customization.

Components make developing extensions and customizations convenient. If you compare this
model to other products that aren’t designed for customization, you'll see just how convenient it
can be.
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To customize an existing service, the only thing you need to do is deploy a component that
extends the existing implementation. If you want to remove your implementation and revert back
to the default behavior, you simply un-deploy your component.

Compare that with the traditional way of customizing software by downloading its source and
maintaining a set of patches against it. Each time the software is updated, you have to re-download
the source, re-apply your patches, and recompile the software.

With Liferay, your custom code is kept in your own modules, which the container takes care of
applying based on metadata you supply.

Developer Tools

As you learned above, Liferay’s OSGi container gives you these benefits:

+ The container can start and stop components.

+ A component implements an OSGi service.

+ A component may use or consume OSGi services.

+ The framework manages the binding of the services a component consumes (just like Spring
or E]Bs, but dynamically).

If all of this sounds great to you (as it does to us), there’s only one thing left: how do you get
started developing components? We believe in providing an easy path for new developers while at
the same time preserving flexibility for experienced developers with strong tooling preferences.
To achieve that, Liferay provides some great tools, and if you're an experienced developer, these
also integrate into what you likely already use. If you use any of the standard build tools like Gradle
or Maven, any text editor or common Java IDEs like Eclipse, intelli], or NetBeans, or any testing
framework like Spock or JUnit, you can use them with Liferay to develop components.

[Liferay’s tools|add some important enhancements:

Blade CLI|speeds you up by creating Gradle-based Liferay projects from ftemplates]
Liferay Workspacelis an opinionated SDK based on Gradle that uses Blade CLI to integrate

your projects and your runtime into one convenient, distributable and sharable place.

« Liferay IDE is an Eclipse-based development environment that integrates all the convenience
of Blade CLI and Liferay Workspace into a best-of-breed graphical environment with all the
bells and whistles you’'d expect.

« Liferay Developer Studio provides all that Liferay IDE provides, plus additional tools that

enterprise developers need.

Liferay Service Builder|helps you create your back-end faster by generating all your database

tables, local services, and web services from a single XML file.

You can choose to use or ignore Liferay’s tools. The point is you have the freedom to do that,
because Liferay provides an open development framework that’s designed to meet you where you
are. We hate proprietary lock-in as much as you do, so our tools are designed to complement the
tools you're using already instead of replacing them.

Beyond build tools and IDEs are the frameworks you’ll use to build applications. Liferay’s
development frameworks include a lot of functionality-comments, social relationships, user man-
agement, and lots more-to speed up development of your applications. They help you build
applications out of well-tested, modern, scalable, skinnable building blocks. You wind up not only
with a great, functional application, but also with one that took less time to develop, looks the way
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you want it to, and performs well. This doesn’t mean you're limited only to what Liferay provides;
again, you can use third-party frameworks if that’s what you like to use.

To develop portlets, Liferay provides a convenient and easy-to-use framework called MVCPortlet]
to make writing portlets easy, but developers are free to use any other framework, such as Spring
MVG, to create portlets. MVCPortlet uses components to handle requests, benefiting from all the
characteristics described above (lifecycle, extensibility, ease of composition, etc.). If you don’t
have a strong opinion on which framework to use, we recommend that you try it out.

Liferay also includes a utility called [Service Builder| that makes it easy to create back-end
database tables, an object-relational map in Java for accessing them, and a place to put your
business logic. It can also generate JSON or SOAP web services, giving developers a full stack for
storing and retrieving data using web or mobile clients. But that doesn’t prevent you from using
Java Persistence (JPA) and generating JAX-WS web services.

In addition to the tooling, Liferay also provides many reusable frameworks.

Frameworks and APIs

Liferay’s development platform provides a great framework for application development and also
offers APIs. Lots of them. You can create applications by leveraging Liferay’s many frameworks
that encapsulate features that today’s applications commonly need. For example, a commenting
system lets you attach comments to any asset that you define, whether they be assets you develop or
assets that ship with the system. are shared by the system and are represent many common
elements, such as Users, Organizations, Sites, User Groups, blog entries, and even folders and files.

Liferay also includes many frameworks for operating on assets. A workflow system|makes it
easy to create applications that require an approval process for users to follow. The recycle bin
stores deleted assets for a specified period of time, making it easy for users to restore data without
the intervention of an administrator. A file storage API with multiple available back-ends makes
storing and sharing files trivial. Search is built into the system as well, and it is designed for you
to integrate it with your applications. Many of the frameworks you might need when developing
complex applications are already in Liferay; you just need to take advantage of them: a Social
Networking API, user-generated forms with data lists, ajmessage bus} an audit system, and much
more.

Example Liferay Projects

Enough theory. It’s time for practice. A good way to get the flavor of developing on Liferay’s
platform across is to show you some projects. First, you'll see a portlet developed with MVCPortlet,
showcasing the use of components as well. Once you've seen that, the next best thing is to see
an extension. Both of these examples show you how easy it is to build functionality following a
modular paradigm.

It would be nice to show you the standard Hello World project, Liferay style, but that would be
too easy: the default template that[Blade CLIor|Liferay IDE|creates already does that by default.
Instead, you'll see the Hello You portlet. This does the same thing as Hello World, except it adds
the first name of the user to the message. If your name therefore is John, it returns Hello, John.

Here’s what the project layout looks like:

No new files were created after this project was generated by Liferay’s Blade CLI tool, so this
is as simple as it gets. You have your portlet class, which is in the . java file. You also have two
different kinds of resources: language properties|and JSP files. Finally, the bnd.bnd file describes
the application’s metadata for the OSGi container, and the build.gradle file builds the project.
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v src/main/
v java/com/liferay/docs/portlets/portlet/
HelloYouPortlet. java
Y resources/
Y content/

Language.properties
v META-INF/resources/
init. jsp
view. jsp
bnd.bnd
build.gradle

Figure 1.5: The Hello You portlet has a simple project structure.

Any web developer that’s familiar with Java can understand the JSPs, but some explanation is
in order because of the style. Liferay’s coding style defines a single init. jsp that contains all the
imports and tag library initializations necessary for the front-end. This way, any JSP can simply
include init. jsp, and all of its imports are satisfied. The init. jsp for this project was not modified
from the generated project, and it looks like this:

<%@ taglib uri="http://java.sun.com/jsp/jstl/core" prefix="c" %>

<%@ taglib uri="http://java.sun.com/portlet\_2\_8" prefix="portlet" %>

<%@ taglib uri="http://liferay.com/tld/aui" prefix="aui" %>

<%@ taglib uri="http://liferay.com/tld/portlet" prefix="liferay-portlet" %>
<%@ taglib uri="http://liferay.com/tld/theme" prefix="liferay-theme" %>

<%@ taglib uri="http://liferay.com/tld/ui" prefix="liferay-ui" %>
<liferay-theme:defineObjects />

<portlet:defineObjects />

As you can see, all it does is declare the tag libraries you probably want to use, and then it calls
a couple of tags that makes objects from the portlet framework available. Since there’s nothing
really interesting here, you'll want to look at view. jsp next:

<%@ include file="/init.jsp" %>
<jsp:useBean id="userName" type="java.lang.String" scope="request" />
<p>

<b>Hello, <%=userName %>!</b>

</p>
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Now we've got something. The portlet class (the Controller, in MVC terms) has made a userName
string available in the request, and this JSP retrieves it and uses it to say hello to the user. The real
functionality, therefore is in the portlet class:

@Component(

immediate = true,

property = {
"com.liferay.portlet.display-category=category.sample",
"com.liferay.portlet.instanceable=true",
"javax.portlet.display-name=hello-you Portlet",
"javax.portlet.init-param.template-path=/",
"javax.portlet.init-param.view-template=/view.jsp",
"javax.portlet.resource-bundle=content.Language",
"javax.portlet.security-role-ref=power-user,user"

b

service = Portlet.class

)
public class HelloYouPortlet extends MVCPortlet {

@0verride
public void render(RenderRequest renderRequest,
RenderResponse renderResponse)
throws IOException, PortletException

ThemeDisplay themeDisplay = (ThemeDisplay)
renderRequest.getAttribute(WebKeys. THEME_DISPLAY);

User user = themeDisplay.getUser();

renderRequest.setAttribute("userName",
user.getFirstName());

super.render(renderRequest, renderResponse);

Now we're talking; here’s the real stuff. At the top is the @Component annotation, which tells
the OSGi container how it should treat this module. By specifying immediate=true, you're saying
that when this module is deployed and all of its dependencies are satisfied, it should be started
immediately instead of being lazy-loaded. Next are several [properties specific to portlets;: the
category in which it should appear in Liferay’s Ul, its display name, its default view, and more.
Finally, the service-which is just a Java Interface-that it implements is defined, which is the portlet
class.

Next, you have the class itself, which extends Liferay’s MVCPortlet class (that extends
GenericPortlet, that implements Portlet). The only method overridden is the render() method,
and Liferay’s API is used to get the user’s first name and put it in a request attribute called userName.

So you can see how this works: the portlet runs and retrieves the user’s first name, puts that in
the request, and then by the use of the template path and view template properties specified in the
@Component annotation, forwards processing to view.jsp, where the user’s first name is retrieved
and displayed.

The only other item of interest is the bnd.bnd file:

Bundle-SymbolicName: com.liferay.docs.hello.you
Bundle-Version: 1.6.0

This declares the name of the module (sometimes also called a bundle). It’s a good practice to
namespace it properly to avoid name conflicts in the container. The version is also declared, which
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allows the container to manage dependencies down to the version level of a module. This is called
Semantic Versioning, and is a discussion by itself.

That’s all there is to this portlet. Next, you'll see an extension, which in many cases is even
simpler than a portlet.

Liferay’s Ul is divided up into several areas. There’s the control menu and the product menu,
which contains the add menu and the simulation menu. You can extend the UI by deploying a
module that adds what you want. In this example, you’ll add a link to the product menu, which is
the menu that by default sits in the top right of the browser:

& + @

Figure 1.6: The product menu appears beneath the user’s profile link.

To this, you’ll add a link to this website:

g & + @

Figure 1.7: You can add links to the product menu by deploying a component.

As with the portlet project, this project’s layout contains only a few items that are easy to
understand.

As before, you have a build script, a bnd.bnd file that declares the module’s name and version,
and this time, only a Java class and a language properties file.

The Java class defines only four methods:

@Component(
immediate = true,
property = {
"product.navigation.control.menu.category.key=" +
ProductNavigationControlMenuCategoryKeys.USER,
"product.navigation.control.menu.entry.order:Integer=1"
3
service = ProductNavigationControlMenuEntry.class
)
public class DevProductNavigationControlMenuEntry
extends BaseProductNavigationControlMenuEntry
implements ProductNavigationControlMenuEntry {

@0verride
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v com.liferay.docs.menu.dev/
» bin/
build/
gradle/
src/main/
¥ java/com/liferay/docs/menu/control/menu/

DevProductNavigationControlMenuEntry. java
¥ resources/content/

Language .properties
bnd . bnd
build.gradle

Figure 1.8: The product menu project is simpler than the portlet was.

public String getIcon(HttpServletRequest request) {

return "link";

}

@0verride
public String getLabel(Locale locale) {

ResourceBundle resourceBundle = ResourceBundleUtil.getBundle(
"content.Language", locale, getClass());

return LanguageUtil.get(resourceBundle, "custom-message");

}

@0verride
public String getURL(HttpServletRequest request) {

return "https://liferay.com";

}

@0verride
public boolean isShow(HttpServletRequest request) throws
PortalException {

return true;

}

As before, this project was generated using aftemplate|from Blade CLI. The source code is part
of the template; the only thing you'll need to do is provide the link.

The first method gets the Font Awesome icon you want to use in the menu. The next gets the
“label,” the text that appears when a user hovers the mouse over the link. This text is the value of
the only property in the Language.properties file:

custom-message=Liferay Developer Network
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The next method returns the URL that’s the destination for this link, and the final method
returns a boolean for showing or hiding the link.

When you|deploy this module|and the module starts, the link appears in the menu. You don’t
have to mess around looking in Liferay’s JSP or JavaScript files to customize the menu: it’'s an
extension point, and it is designed to be customized.

This is the modular paradigm for development. It helps you keep a clean separation of your
code, whether it be applications or extensions, from Liferay’s code, and it gives you the power to
customize the system dynamically, while it’s running, to avoid downtime. It is a different way of
doing things, but we believe it’s a better way. When you start working with modules and see the
benefits you can gain, we think you’ll agree.

1.6 Starting Module Development

Developing modules for Liferay DXP requires:

+ Creating a folder structure: A good folder structure facilitates evolving and maintaining code,
especially in collaboration. Popular tools use pre-defined folder structures you're familiar
with.

+ Writing code and configuration files: A manifest, Java classes, and resources. Modules
stubbed out with them let you focus on implementing logic.

+ Compilation: [Configuring dependencies|and building the module. Common build tools that
manage dependencies include Gradle, Maven, and Ant/Ivy.

+ Deployment: Interacting with the runtime environment to install, monitor, and modify
modules.

There are several good build tools for developing modules. This tutorial demonstrates starting
a new module using|[Liferay Workspace| It’s Liferay’s opinionated build environment based on
Gradle and bnd that simplifies module development and automates much of it.

Note: Liferay lets you develop using your favorite tools. In addition to providing Liferay
Workspace for those who don’t already have a preferred build environment, Liferay provides good
support for Maven and Gradle. The following tutorials and samples demonstrate developing in
these environments.

Maven in Liferay Dev Studio DXP| [Maven tutorials| and [samples|

« |Gradle in Liferay Dev Studio DXP|and [samples|

Note: Themes and Layout Templates are not built as modules. The [Themes and Layout Temf
demonstrate creating them.

Here are the steps for starting module development:

1. [Set up a Liferay Workspace|
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2. [Create a modulel

3. [Build and deploy the module]

On completing this tutorial you'll have created a module and deployed it to a local Liferay DXP
bundle.

Setting up a Liferay Workspace

Creating and configuring a Liferay Workspace (Workspace) is straightforward using a tool called
[Blade CLI (Blade)l Blade is a command line tool that creates Workspaces and projects and performs
common tasks.

[nstall Blade|if you don’t already have it.

The blade executable is now in the system path.

You can create a Workspace in the current directory by executing this command:

blade init [workspaceName]

You've created a Workspace! Its folder structure looks like the one shown in the figure below.

v &2 my-liferay-workspace
= configs
(= gradle
(== modules
(= themes
(5 build.gradle
=| gradle.properties
=| gradlew
=| gradlew.bat
(5 settings.gradle

Figure 1.9: Liferay Workspace aggregates projects so they can leverage the Gradle build environment.

Workspace can be configured to use a Liferay DXP installation bundle anywhere on the local
file system. The liferay.workspace.home.dir property in gradle.properties sets the default bundle
location to a folder [workspace]/bundles (not yet created). For convenience it’s suggested to[install a
there. If you install it to a different location, uncomment the liferay.workspace.home.dir
property and set it to that location.

Note: User interfaces in Liferay Dev Studio DXP let you create and import Liferay Workspace
projects.

To create a project, follow the tutorial |Creating a Liferay Workspace Project with Liferay Dev|
Stndio DXP.
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To import a project, use the wizard from File - Import > Liferay - Liferay Workspace Project.

The Workspace is ready for creating modules.

Creating a Module

Blade provides project templates and sample projects. The templates stub out files for different
types of modules. The samples can be generated in a Workspace and demonstrate many module
types. Templates and samples help you create modules fast.

Using Module Templates

The Blade command blade create -1 lists the project templates.

E:\workspaces\my-liferay-workspace\modules>blade create -1
activator

api

content-targeting-report

content-targeting-rule

content-targeting-tracking-action

control-menu-entry

fragment

mvc-portlet

portlet-configuration-icon
portlet-provider
portlet-toolbar-contributor
service

service-builder
service-wrapper
simulation-panel-entry
template-context-contributor
theme

Figure 1.10: Blade’s create command generates a project based on a template. Executing create -1 lists the template names.

Note: [Liferay Dev Studio DXP’s module wizard|lets you select a module project template.

Here’s the command syntax for creating a module:

blade create [options] moduleName
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Module templates and their options are described [here]
Here’s an example of creating a Liferay MVC Portlet module:

blade create -t mvc-portlet -p com.liferay.docs.mymodule -c MyMvcPortlet my-module

Module projects are created in the modules folder by default.
Here’s the module project anatomy:

* src/main/java/ - Java package root
« src/main/resources/content/ (optional) > Language properties root

« src/main/resources/META-INF/resources/ (optional) - Root for UI templates, such as JSPs

« bnd.bnd > Specifies essential 0SGi module manifest headers

« build.gradle >|Configures dependencies|and more using Gradle

The figure below shows an MVC portlet project.

v &2 hello-you
v [# src/main/java
v f# com.example.portlet
| HelloYoumvcportletPortletjava
v [# src/main/resources
v B3 content
=l Language.properties
v (= META-INF
v [ resources
initjsp
view.jsp
=\ JRE System Library [JavaskE-1.8]
=\ Project and External Dependencies
= src
&% bnd.bnd
(> build.gradle

Figure 1.11: Liferay modules use the standard Maven folder structure.

Sample modules are another helpful development resource.
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Using Sample Modules

An alternative to creating a module from a template is to generate a sample module. Examine them
or modify them for your purposes.
This command lists the sample names:

blade samples

The figure below shows the listing.

E:\workspaces\my-liferay-workspace\modules>blade samples
Please provide the sample project name to create, e.g. "blade samples blade.rest"

Currently available samples:
.authenticator.shiro, blade.authfailure, blade.autologin,
.configurationaction, blade.controlmenuentry, blade.corejsphook,
.friendlyurl, blade.gogo, blade.hook.jsp, blade.hook.resourcebundle,
.indexerpostprocessor, blade.lifecycle.loginpreaction, blade.modellistener,
.pollprocessor, blade.portlet.actioncommand, blade.portlet.blueprint,
.portlet.configuration.icon, blade.portlet.controlpanel, blade.portlet.ds,
.portlet.filter, blade.portlet.jsp, blade.portlet.osgiapi,
.portlet.toolbar.contributor, blade.resourcebundle, blade.rest,
.schedulerentry, blade.service.hook.user, blade.servicebuilder.api,
.servicebuilder.svc, blade.servicebuilder.test, blade.servicebuilder.web,
.simulation.panel.app, blade.strutsaction, blade.strutsportletaction,
.template.context.contributor, blade.theme, blade.theme.contributor

Figure 1.12: The blade samples command lists the sample modules you can create, examine, and modify to meet your needs.

Here’s the Blade samples command syntax:

blade samples [sampleName]

It creates the sample project in a subfolder.
Building a module and deploying it to Liferay is easy.

Building and Deploying a Module

Liferay Workspace provides Gradle tasks for building and deploying modules. Blade’s blade gw
command lets you invoke the Gradle wrapper from any project folder. You can use blade gw just as
you would invoke gradlew, without having to specify the wrapper path.

Note: For an even simpler Gradle wrapper command, install gw.
(sudo) jpm install gw@1.8.1
Usage: gw <task>

In a module folder, execute this command to list the Gradle tasks available:

blade gw tasks

Workspace uses bnd to generate the module’s OSGi MANIFEST . MF file and package it in the module
JAR. To compile the module and generate the module JAR, execute the jar Gradle task:
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blade gw jar

The generated JAR is in the module project’s build/1ibs folder and ready for deployment.
Start your Liferay DXP server, if you haven’t already started it.

Tip: To open a new terminal window and the Workspace’s Liferay DXP server (bundled with
Tomcat or JBoss/Wildfly), execute this command:
blade server start -b

Blade deploys modules to the local Liferay server. It communicates with the OSGi framework
using Felix Gogo shell and deploys modules directly to the OSGi container using Felix File Install
commands. The command above uses the default port 11311.

To deploy the module, execute this command:

blade deploy

It deploys modules in the current folder tree. For example, executing blade deploy in the
[workspace]/modules folder deploys all the modules in that folder and its subfolders.

Liferay Dev Studio DXP lets you deploy modules by dragging them from the Package Explorer
onto the Liferay server. Dev Studio DXP provides access to|Liferay Workspace Gradle tasks]too.

Note: Blade CLI directly installs modules into the OSGi container, Blade stores the module
differently in Liferay than if you were to copy the module into the LIFERAY_HOME/deploy folder.

Once you've deployed a portlet module, it's available in the Liferay UI under the application
category and name you specified via the[portlet component’s com.liferay.portlet.display-categoryl|
and javax.portlet.display-name propertied.

Redeploying Module Changes Automatically

Blade lets you set a watch on changes to a module project’s output files. If they're modified, Blade
redeploys the module automatically. To set a watch on a module at deployment, execute this
command in the module project:

blade deploy -w

Here’s output from deploying (and watching) a module named com.liferay.docs.mymodule:

E:\workspaces\my-1liferay-workspace\modules\my-module-project>blade deploy -w

:modules:my-module-project:compileJava UP-T0-DATE
:modules:my-module-project:buildCSS UP-TO-DATE
:modules:my-module-project:processResources UP-T0-DATE
:modules:my-module-project:transpileJS SKIPPED
:modules:my-module-project:configJSModules SKIPPED
:modules:my-module-project:classes UP-T0-DATE
:modules:my-module-project:jar UP-TO-DATE
:modules:my-module-project:assemble UP-TO-DATE
:modules:my-module-project:build

BUILD SUCCESSFUL
Total time: 2.962 secs

install file:/E:/workspaces/my-liferay-workspace/modules/my-module-project/build/libs/com.liferay.docs.mymodule-1.0.8.jar
Bundle ID: 585
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(&5 Project Explorer 2
v & my-liferay-workspace
v & modules

-,

> &2 pl rtlet.ds
v £2 hello-you
~ (B src/main/java

v f# com.example.portlet
v [J] HelloYoumvcportletPortletjava
© HelloYoumvcportletPortlet
v~ [(® sr¢/main/resources
v £ content
| Language.properties
v (= META-INF
v (= resources
[& initjsp
[& view,jsp
B\ JRE System Library [lavaSE-1.8]
> ® Project and External Dependenfi
> & sre
4 bnd.bnd
G build.gradle
> @ plugins-sdk
> & bundles
» = configs

4 Servers =% 0

> 8 my-liferay-workspace server at localhost [Started, Synchronized)]

Figure 1.13: Liferay Dev Studio DXP lets you deploy modules using drag-and-drop.

my-module-project Portlet
Hello from my-module-project JSP!

Figure 1.14: Here’s a bare-bones portlet based on a project template.
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start 565

Scanning E:\workspaces\my-liferay-workspace\modules\my-module-project

Waiting for changes to input files of tasks... (ctrl-d then enter to exit)

The command output indicates that the module is installed and started, reports the module’s
OSGi bundle ID, and stands ready to deploy changes to the module.
Congratulations on a great start to developing your module!

Related Articles

[Configuring Dependencies|
ILiferay Workspace]
|OSGi Basics for Liferay Development|

1.7 Configuring Dependencies

Using external artifacts in your project requires configuring their dependencies. To do this, look
up the artifact’s attributes and plug them into dependency entries for your build system (either
Gradle, Maven, or Ant/Ivy). Your build system downloads the dependency artifacts your project
needs to compile successfully.

Before specifying an artifact as a dependency, you must first find its attributes. Artifacts have
these attributes:

« Group ID: Authoring organization
« Artifact ID: Name/identifier
« Version: Release number

Note: The|App Manager|shows each module’s version number.

This tutorial shows you how to make sure your projects have the right dependencies:

* [Find Core Liferay DXP artifacts|
« [Find Liferay DXP app and independent artifacts|
+ |Configure dependencies|

Finding Core Artifacts

Each Liferay artifact is a JAR file whose META-INF /MANIFEST.MF file contains the artifact’s OSGi meta-
data. The manifest also specifies the artifact’s attributes. For example, these two OSGi headers
specify the artifact ID and version:

Bundle-SymbolicName: [artifact ID]
Bundle-Version: [version]
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Important: Artifacts in Liferay DXP fix packs override Liferay DXP installation artifacts. Sub-
folders of a fix pack ZIP file’s binaries folder hold the artifacts. If an installed fix pack provides an
artifact you depend on, specify the version of that fix pack artifact in your dependency.

This table lists the group ID, artifact ID, version, and origin for each core Liferay DXP artifact:
Core Liferay DXP Artifacts:

File Group ID Artifact ID Version Origin

portal-kernel. jar com.liferay.portal com.liferay.portéiekdihBls fix pack
MANIFEST.MF) ZIP,
Liferay
DXP instal-
lation, or
Liferay
DXP
dependen-
cies ZIP
portal-impl.jar com.liferay.portal com.liferay.portédeemAR’s fix pack
MANIFEST.MF) ZIP or
Liferay
DXP .war
portal-test.jar com.liferay.portal com.liferay.portédeéd#tR’s fix pack
MANIFEST.MF) ZIP or
Liferay
DXP .war
portal-test- com.liferay.portal com.liferay.portédetdtRintegratiofix pack
integration. jar MANIFEST.MF) ZIP or
Liferay
DXP .war
util-bridges. jar com.liferay.portal com.liferay.util (beedgeR’s fix pack
MANIFEST.MF) ZIP or
Liferay
DXP .war
util-java.jar com.liferay.portal com.liferay.util(§eedAR’s fix pack
MANIFEST.MF) ZIP or
Liferay
DXP .war
util-slf4j.jar com.liferay.portal com.liferay.util (séé4AR’s fix pack
MANIFEST .MF) ZIP or
Liferay
DXP .war
util-taglibs. jar com.liferay.portal com.liferay.util (¢aglfibR’s fix pack
MANIFEST.MF) ZIP or
Liferay
DXP .war
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File Group ID Artifact ID Version Origin

com.liferay.* JAR com.liferay (see JAR’s (see JAR’s fix pack

files MANIFEST.MF) MANIFEST .MF) ZIP,
Liferay
DXP instal-
lation,
Liferay
DXP
dependen-
cies ZIP, or
the OSGi
ZIP

Next, you'll learn how to find artifacts for Liferay DXP apps and independent modules.

Finding Liferay App and Independent Artifacts

Independent modules and modules that make up Liferay DXP’s apps aren’t part of the Liferay DXP
core. You must still, however, find their artifact attributes if you want to declare dependencies on
them. The resources below provide the artifact details for Liferay DXP’s apps and independent
modules:

Resource Artifact Type

App Manager] Deployed modules

Reference Docs| Liferay DXP modules (per release)

Maven Central| All artifact types: Liferay DXP and third party, module and

non-module

Important: com.liferay is the group ID for all of Liferay’s apps and independent modules.

The App Manager is the best source for information on deployed modules. You'll learn about it
next.

App Manager

IThe App Manager|knows what’s deployed on your Liferay instance. You can use it to find whatever
modules you're looking for.
Follow these steps to get a deployed module’s information:

1. In Liferay DXP, navigate to Control Panel > Apps - App Manager.

2. Search for the module by its display name, symbolic name, or related keywords. You can also
browse for the module in its app. Whether browsing or searching, the App Manager shows
the module’s artifact ID and version number.

If you don’t know a deployed module’s group, use the [Felix Gogo Shelllto find it:
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com.liferay.blogs.api

APP MANAGER SEARCH RESULTS

Liferay Blogs API

Figure 1.15: You can inspect deployed module artifact IDs and version numbers.

Independent Modules

v Liferay CE IP Geocoder

Figure 1.16: The App Manager aggregates Liferay and independent modules.

1. Navigate to the Gogo Shell portlet in the Control Panel - Configuration - Gogo Shell. You can
enter commands in the provided Felix Gogo Shell command prompt.

2. Search for the module by its display name (e.g., Liferay Bookmarks API) or a keyword. In the

results, note the module’s number. You can use it in the next step. For example, these results
show the Liferay Bookmarks API module’s number is 52:

g! 1b | grep "Liferay Bookmarks API"

52|Active | 18|Liferay Bookmarks API (2.8.1)

3. To list the module’s manifest headers, pass the module number to the headers command. In
the results, note the Bundle-Vendor value: you'll match it with an artifact group in a later step:
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g! headers 52

Liferay Bookmarks API (52)

Manifest-Version = 1.8

Bnd-LastModified = 1464725366614
Bundle-ManifestVersion = 2

Bundle-Name = Liferay Bookmarks API
Bundle-SymbolicName = com.liferay.bookmarks.api
Bundle-Vendor = Liferay, Inc.

Bundle-Version = 2.0.1

4. Disconnect from the Gogo Shell session:

g! disconnect

5. On Maven Central or MVNRepository, search for the module by its artifact ID.

6. Determine the group ID by matching the Bundle-Vendor value from step 3 with a group listed
that provides the artifact.

Next, you'll learn how to use Liferay DXP’s reference documentation to find a Liferay DXP app
module’s attributes.

Reference Docs

Liferay DXP’s app Javadoc lists each app module’s artifact ID, version number, and display name.
This is the best place to look up Liferay DXP app modules that aren’t yet deployed to your Liferay
DXP instance.

Note: To find artifact information on a Core Liferay DXP artifact, refer to the previous section
[Finding Core artifacts|

Follow these steps to find a Liferay DXP app module’s attributes in the Javadoc:

1. Navigate to Javadoc for an app module class. If you don’t have a link to the class’s Javadoc,
find it by browsing [https://docs.liferay.com/dxp/apps](

2. Copy the class’s package name.
3. Navigate to the Overview page.

4. On the Overview page, search for the package name you copied in step 2.

The heading above the package name shows the module’s artifact ID, version number, and
display name. Remember, the group ID for all app modules is com.liferay.

Note: Module version numbers aren’t currently included in any tag library reference docs.

Next, you'll learn how to look up artifacts on MVNRepository and Maven Central.
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Package Class Tree Deprecated Index Help

Liferay Collaboration 7.0.13 API

Group ID Version

Package Description

com.liferay.announcements.web.constants

Artifact ID

Package Description

com.liferay.blogs.configuration

com.liferay.blogs.configuration.definition

Figure 1.17: Liferay DXP app Javadoc overviews list each app module’s display name, followed by its group ID, artifact ID, and version number in a colon-separated string.
It’s a Gradle artifact syntax.

Maven Central

Most artifacts, regardless of type or origin, are on MVNRepository and Maven Central.
These sites can help you find artifacts based on class packages. It's common to include
an artifact’s ID in the start of an artifact’s package names. For example, if you depend
on the class org.osgi.service.component.annotations.Component, search for the package name
org.osgi.service.component.annotations on one of the Maven sites.

Note: Make sure to follow the instructions listed earlier to determine the version of Liferay
artifacts you need.

Now that you have your artifact’s attribute values, you're ready to configure a dependency on it.

Configuring Dependencies

Specifying dependencies to build systems is straightforward. Edit your project’s build file, specify-
ing a dependency entry that includes the group ID, artifact ID, and version number.

Note: To configure third-party libraries in a module, see the tutorialAdding Third Party Libraries|
fo-a Moduld.

Note that different build systems use different artifact attribute names, as shown below:
Artifact Terminology
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Framework GroupID ArtifactID Version

Gradle group name version
Maven groupld artifactIld version
Ivy org name rev

The following examples demonstrate configuring a dependency on Liferay’s Journal API module
for Gradle, Maven, and Ivy.

Gradle

Here’s the dependency configured in a build.gradle file:

dependencies {
compileOnly group: "com.liferay", name: "com.liferay.journal.api", version: "1.8.1"

Maven

Here’s the dependency configured in a pom.xml file:

<dependency>
<groupId>com.liferay</groupIld>
<artifactId>com.liferay.journal.api</artifactId>
<version>1.8.1</version>

</dependency>

vy

Here’s the dependency configured in an ivy.xml file:

<dependency name="com.liferay.journal.api" org="com.liferay" rev="1.8.1" />

Important: [Liferay DXP exports many third-party packages| If you're developing a WAR, deploy
it to check if the packages you're using are in the OSGi runtime container already. If they are
already in there, specify their corresponding artifacts as being “provided”. Here’s how to specify a
provided dependency:

Maven: <scope>provided</scope>

Gradle: providedCompile

Don’t deploy a provided package’s JAR again or embed the JAR in your project. Exporting the
same package from different JARs leads to “split package” issues, whose side affects differ from
case to case. If the package is in a third-party library (not an OSGi module), refer to [Resolving
Third

Party Library
Dependencies](/docs/7-1/tutorials/-/knowledge_base/t/adding-third-party-libraries-to-a-module).

If you're developing a WAR that requires a different version of a third-party package that|Liferay]
DXP or another module exports, specify that package in your|Import-Package: Iistl If the package
provider is an OSGi module, publish its exported packages by deploying that module. Otherwise,
follow the instructions for|adding a third-party library (not an OSGi module).
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Nice! Now you know how to find artifacts and configure them as dependencies. Now that’s a
skill you can depend on!

Related Topics

|Using the App Manager|
feren
IResolving Third Party Library Package Dependencies|
[Portlets]

1.8 Finding Extension Points

Liferay DXP provides many features that help users accomplish their tasks. Sometimes, however,
you may find it necessary to [customize a built-in featurel It’s easy to find an area you want to
customize, but it may seem like a daunting task to figure out how to customize it. Liferay DXP was
developed for easy customization, meaning it has many extension points you can use to add your
own flavor.

There’s a process you can follow that makes finding an extension point a breeze.

1. Locate the bundle (module) that provides the functionality you want to change.
2. Find the components available in the module.
3. Discover the extension points for the components you want to customize.

This tutorial demonstrates finding an extension point. It steps through a simple example that
locates an extension point for importing LDAP users. The example includes using Liferay DXP’s
IApplication Manager|and [Felix Gogo Shelll

Locate the Related Module and Component

First think of words that describe the application behavior you want to change. The right keywords
can help you easily track down the desired module and its component. Consider the example for
importing LDAP users. Some candidate keywords for finding the component are import, user, and
LDAP.

The easiest way to discover the module responsible for a particular Liferay feature is to use the
Application Manager. The Application Manager lists app suites and their included modules/compo-
nents in an easy-to-use interface. It even lists third party apps! You'll use your keywords to target
the applicable component.

1. Open the App Manager by navigating to Control Panel > Apps - App Manager. The top level
lists app suites, independent apps, and independent modules.

2. Navigate the app suites, apps, and modules, or use Search to find components that might
provide your desired extension point. Remember to check for your keywords in element
names and descriptions. The keyword LDAP is found in the Liferay Foundation app suite’s
list of apps and features. Select the app suite.

3. Select the LDAP application from the app listing.
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Liferay CE Foundation

@ Apps and Features: System Settings, Web Content Editors, Web Content Template Languages,
Theme Tools, Mobile Device Rules, Facebook Authentication, BB Authentication, NTLM
Authentication, OpenID Authentication, OpenSSO Authentication, Remote Authentication
(AuthVerifiers), SSO-based Authentication, Token-based Authentication, Portal Scripting,
Elasticsearch Support, Solr Support, Documents...

Version: 7.0.7 Status: Active

Figure 1.18: The Liferay Foundation app suite contains the LDAP Authentication application.

4. The LDAP application only has one module, but typically, applications have more than one
module to inspect. Select the Liferay Portal Security LDAP module.

Modules

All Statuses 2 Order by: Title 3 a v

APP MANAGER LIFERAY CE FOUNDATION LDAP
1 Y B

App Suite App

Liferay Portal Security LDAP} Module
com.liferay.portal.security.ldap
Version: 2.0.6 Status: Active

Figure 1.19: The App Manager lists the module, package name, version, and status.

5. Search through the components, applying your keywords as a guide. Copy the component
name you think best fits the functionality you want to customize; you’ll inspect it later using
the Gogo shell.

**Note:** When using the Gogo shell later, understand that it can take
several tries to find the component you're looking for; Liferay's naming
conventions facilitate finding extension points in a manageable time frame.

Next, you'll use the Gogo shell to inspect the component for extension points.
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I < Liferay Portal Security LDAP

com.liferay.portal.security.ldap.internal.instance. lifecycle. LDAPPortalinstanceLifecycleListener

com.liferay.portal.security.|ldap.internal. messaging.UserimportMessageListener

com.liferay.portal.security.ldap.internal. model.listener. ContactModelListener

Figure 1.20: The component name can be found using the App Manager.

Finding Extension Points in a Component

Once you have the component that relates to the functionality you want to extend, you can use
the Gogo shell’s Service Component Runtime (SCR) commands to inspect it. You can execute SCR
commands using|Liferay Blade CLI|or in|Gogo shelll This tutorial assumes you're using the Gogo
shell.

Execute the following command:

scr:info [COMPONENT_NAME]

For the LDAP example component you copied previously, the command would look like this:

scr:info com.liferay.portal.security.ldap.internal.messaging.UserImportMessagelistener

The output includes a lot of information. For this exercise, you're interested in services the
component references. They are extension points. For example, here’s the reference for the service
that imports LDAP users:

Reference: LdapUserImporter

Interface Name: com.liferay.portal.security.ldap.exportimport.LDAPUserImporter
Cardinality: 1..1

Policy: static

Policy option: reluctant

Reference Scope: bundle

The LDAPUserImporter is the extension point for customizing the LDAP user import process! If
none of the references satisfy what you're looking for, search other components from the App
Manager.

If you plan on overriding the referenced service, you'll need to understand the reference’s
policy and policy option. If the policy is static and the policy option is reluctant, binding a new
higher ranking service in place of a bound service requires reactivating the component or changing
the target. For information on the other policies and policy options, visit the OSGi specification, in
particular, sections 112.3.5 and 112.3.6. If you want to learn how to override a component’s service
reference, visit the tutorial [here]

Important Not all Liferay extension points are available as referenced services. Service refer-
ences are common in Declarative Services (DS) components, but extension points can be exposed
in other ways too. Here’s a brief list of other potential extension points in Liferay DXP:
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« Instances of org.osgi.util.tracker.ServiceTracker<S, T>

« Uses of Liferay’s Registry.getServiceTracker

+ Uses of Liferay’s ServiceTrackerMap or ServiceTrackerCollection

* Any other component framework or whiteboard implementation (e.g., HTTP, JAX-RS) that
supports tracking services; Blueprint, Apache Dependency Manager, etc. could also introduce
extension points.

There you have it! In the App Manager, you used keywords to find the module component
whose behavior you wanted to change. Then you used Gogo shell to find the component extension
point for implementing your customization.
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I CHAPTER 2

INTRODUCTION TO FRONT-END DEVELOPMENT

Liferay DXP offers complete developer front-end freedom. Whether you like coding JavaScript by
hand, have used Liferay’s front-end frameworks in the past, or prefer jQuery, Lodash, or modules,
you can use your front-end framework of choice.

Prior users of Liferay DXP can continue to use Liferay’s venerable Alloy U, but you can also
use the front-end technologies you love the most:

« EcmaScript ES2015+

+ Metal.js (developed by Liferay)
« AlloyUI (developed by Liferay)
* jQuery (included)

* Lodash (included)

To load modules, you must know when they are needed, where they are at build time, if you
want to bundle them together or load them independently, and you must assemble them at runtime.
Keeping track of these tasks can be a hassle. Liferay DXP’s Loaders (YUI/AUI, AMD, and npm in
AMD format) handle loading for you, so you don’t have to worry about all the details. Just provide
a small bit of information about your module, and Liferay DXP’s loaders take care of the rest.

If you want to use npm packages in your applications, you can use|liferay-npm-bundler} Itis built
for just this purpose, and even provides several presets for common module types (AMD, React,
Angular JS, etc.) to save you time. It creates an OSGi bundle for you, extracts all npm dependencies,
and transpiles your code for the Liferay AMD Loader.

While developing JavaScript applications for Liferay DXP, you may need to access Liferay DXP-
specific information or web services. The Liferay global JavaScript Objectlexposes this information|
for you, letting you harness the power of Liferay DXP in your JavaScript applications, while still
using the front-end frameworks and technologies that you love.

2.1 Lexicon and Clay

Liferay DXP uses its own design language, called Lexicon, to provide a common framework for
building consistent Uls and user experiences across the Liferay product ecosystem. The web
implementation of Lexicon (CSS, JS, and HTML) is called Clay. It is automatically available to

application developers through a set of CSS classes or our tag libraryj
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2.2 Templates

For templating, you can use Java EE’s JSP, FreeMarker, Google’s|Soy (aka Closure Templates)| or
whatever else you like.

2.3 Themes

A Liferay DXP Theme provides the look and feel for a site. Themes are a combination of CSS,
JavaScript, HTML, and FreeMarker templates. Although the default themes are nice, you may wish
to create your own look and feel for your site.

From the|Theme Builder Gradle Plugin| to the|Liferay Theme Generator], to|Dev Studio DXP} to
[Blade CLIsTheme Template} you can choose the development tools you like best, so you can focus
on creating a well designed theme.

2.4 Front-End Extensions

Liferay DXP’s modularity has many benefits for the front-end developer, in the form of development
customizations and extension points. These extensions assure the stability, conformity, and future
evolution of your applications.

Below are some of the available front-end extensions:

« [Theme Contributors

* [Context Contributors|

* |Creating Configurable Styles for Portlet Wrappers|
* [Dynamic Includes|

Read on to learn more.
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I CHAPTER 3

FROM LIFERAY PORTAL6 TO 7

Becoming familiar with a platform as large and fully featured as Liferay is a big task. You learn
the ins and outs of what it can do, the tips and best practices of the experts, and you work your
way through the APIs. As you do this, you become familiar with how things work, proficient with
the platform, and start to think in terms of how you’d solve problems most effectively using the
platform’s tools.

7.0 was designed as an enhancement that builds off of what you already know. Its Upgrade
Planner and this Learning Path help get your existing plugins running on 7.0 right away. The tool
automates much of the process. After you upgrade your plugins, you can build and deploy them as
you always have.

7.0 has exciting improvements for developers too. Since you already know previous versions of
Liferay Portal, you're several steps ahead of everybody else.

Here you'll learn about the benefits of 7.0 for developers compared to previous versions, the
architectural improvements, the benefits that modularity brings, how to develop modules, and
how they differ from traditional plugins. You'll see all the options for leveraging new developer
features, learn the pros and cons of each, and examine steps for optimizing your existing plugins
for 7.0.

Note: If you want to learn about 7.0’s architectural improvements, OSGi and modularity, and
tooling improvements, read on. If you're more interested in upgrading your plugins first, skip to
[Planning Plugin Upgrades and Optimizations|

You'll start by seeing the familiar, good things that remain the same and then examine what’s
changed the most since Liferay Portal 6.

3.1 What Hasn't Changed and What Has

Liferay 7.0 was a new major version of the Liferay platform and as such it included many im-
provements over previous versions. Having said that, most of the characteristics from Liferay
Portal 6 that you have learned to love are preserved, having been changed only slightly or not at
all. Any experienced Liferay developer will be able to reuse most of his/her existing knowledge to
developing for 7.0.
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What has not changed? Even though there are many improvements in Liferay 7, there are also
many great familiar aspects from previous versions that have been preserved. Here are some of
the most relevant ones:

4.

5.

6.

. The Portal Core and each Liferay app continue to use the three layer architecture: pre-

sentation, services, and persistence. The presentation layer is now always provided as an
independent module, making it easier to replace with a different presentation, if desired.

. Support remains for previously supported standards such as Portlets (JSR-168, JSR-286), CMIS,

WebDAV, LDAP, JCP (JSR-170), etc.

. Most Liferay APIs have remained functionally similar to those of 6.2, even if many of their

classes have moved to new packages, as part of the modularization effort.

ILiferay Dev Studio DXPis still the preferred tool to develop for Liferay, even though you are
still free to use tools that best fit your needs.

IService Builderjand other developer tools and libraries continue to work as they have in 6.2.

Traditional plugins for portlets and hooks still work (once they’re adapted to 7.0’s API) through
alcompatibility layer]

Here are some key changes of interest to existing Liferay developers:

1.

Extraction of many features as modules: So far you have been used to working with Liferay
as a large web application, of which all of it had to be deployed or none of it. In 7.0, many out
of the box portlets, features, and associated APIs have been extracted as OSGi modules. You
can choose which ones to deploy and use.

. Adoption of modern OSGi standards: [OSGt is a set ot standards for building modular systems|

It's very powerful. Although it was previously difficult to learn and use, its modernized
standards, such as Declarative Services, have made learning and using it much easier.

. Core Public APIs are provided through portal-kernel (previously known as portal-service); all

other public APIs are provided by their own modules.

. You can reuse modules and libraries, and manage the dependencies among them.

. Registration of classes implementing extension points is now simpler and more consistent;

it’s based on the standard @Component annotation instead of declarations in portal.properties
or portlet.xml. Note, previous registration mechanisms have been preserved where possible.
See the[Breaking Changes|article to examine where extensions and configurations that have
not kept backwards compatibility.

Third party extensions and applications are now first-class citizens. Traditional plugins had
some limitations that developments done in the core (or done as Ext Plugins) did not have.
Modules don’t have these limitations and are much more powerful than plugins ever were.

. Complete integration of Liferay specific tools (such as Service Builder) within Maven|and

Additionally we’ve adopted some new tools such as bnd.
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8. The Plugins SDK is no longer available. Visit the [Deprecated Apps in 7.1: What To Do|article
for more information on the Plugins SDK removal. [Liferay Workspace} is now Liferay’s
opinionated development environment.

Since the modularization of the Liferay web application is the change most relevant to you as a
developer, let’s dig deeper into that change and how it affects Liferay’s architecture.

Embracing a Modular Architecture

The largest improvement in Liferay’s architecture is the adoption of a modular development
paradigm. Within each Liferay module (or group of modules that form an app), as well as within
what remains as Liferay’s core, the existing great characteristics of previous versions of Liferay
prevail.

Tiered Architecture

Liferay Portal 6’s architecture diagrams often focused on the tiers for the frontend, services layer
(for the business logic), and persistence layer (mostly auto-generated by Service Builder). These
layers still exist and have been embraced throughout the modularization effort.
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Figure 3.1: Liferay Portal 6’s architecture, shown in this figure, is still generally valid in 7.0.

S50LR
Server

The most significant change (and improvement) over this architecture is that the portal is no
longer a single large Java EE Web Application. Liferay Portal has been broken down into many
modules to benefit from theModular Development Paradigm| Those benefits are described in the
next section. The modules are often grouped into apps (such as Wiki or Message Boards) and the
main apps are grouped into suites (such as Web Experience, Collaboration, and Forms & Workflow).
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Modular Architecture

The figure below represents 7.0’s architecture from a structural perspective.

WEB COLLABORATION
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Figure 3.2: 7.0 is composed of the Liferay Core, independent application modules, and App Suites, each with their own set of application and framework modules.

Liferay Core As its name implies, it’s 7.0’s central and most important part. The Liferay Core is a
Java EE application in charge of bootstrapping the system and receiving and delegating all requests.
It also contains Liferay’s OSGi Engine on top of which all applications run.
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Foundation The Foundation suite sits on top of the core, providing administrative interfaces
and familiar development building blocks. It includes modules for user and role administration,
LDAP integration, authentication, licensing, upgrades, clustering, DAO, and front-end mainstays
for themes, CSS, taglibs, and JavaScript. The Foundation suite’s modules depend on Liferay Core,
as do all the App Suites and non-core modules.

Most of the apps, frameworks, and APIs you've come to know and love have been aggregated in
App Suites. The suites are available in Liferay bundles and are also available on the Marketplace.
Here are the different App Suites:

Liferay Web Experience Contains apps such as Web Content and Site management, Web Content
Display, Asset Publisher, and Breadcrumbs and features and frameworks such as Application
Display Templates, Tags, and Recycle Bin.

Liferay Collaboration Comprises Liferay’s social apps and collaboration apps, such as Message
Boards, Wiki, and Blogs. It also contains Liferay’s Documents & Media Library.

Liferay Forms and Workflow Provides apps such as Forms (New!), Dynamic Data Lists, Kaleo
Workflow, and Calendar. It also contains the Dynamic Data Mapping framework used by Web
Content and Documents & Media to provide custom form and templating capabilities.

Independent Apps Last but not least, Liferay’s independent apps and modules also play a part.
They provide unique functionality and stand on their own; it would be unnatural to add any one of
them to a particular suite. Apps such as Liferay Sync, the Marketplace Client, Knowledge Base, and
many more apps available on the Marketplace are independent Liferay apps.

The beauty of the Liferay ecosystem is that it is made up of simple easy-to-use modules that
depend on and communicate with each other. And you as a third-party developer can create and
deploy your own modules into the mix.

You can continue developing traditional WAR-style apps for Liferay too. The|Portlet Compatibil}
converts each plugin WAR to a Web Application Bundle (WAB), which is a module.

Let’s consider the structure of a Liferay DXP modular app.

The Structure of a Modular App

As mentioned, each app can be formed by one or more modules. This section explains the most
common way to structure an app.

The best practice for structuring an app is in several modules. In particular the following
modules are the often the best way of structuring an app:

+ Service: Contains the service (business logic) and persistence implementations.

+ API: Contains the public API of the application. By being separate from the service, it's simpler
and faster to deploy new versions of the implementation without affecting any module using
the API. It also allows changing the versioning of the implementation independent from the
versioning of the API.

+ Web: Contains the presentation tier, very often the portlets provided by this app.

+ Test: Contains the tests. These are not included in the app for production.
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+ Specific purpose modules: Other modules are also often created for specific purposes or to
provide alternative implementations of some of the app’s features. For example the Wiki app
has one module for each of the supported Wiki Engines.

All the modules in an app usually sit in folders next to each other in the source to facilitate
referencing them.

For deployment to production Liferay provides the LPKG packaging format that allows bundling
a set of modules into a single file and add additional metadata about it. This format can also be
used to upload apps to Liferay’s Marketplace.

Now you have a basic understanding of the architectural changes introduced in Liferay 7 and
have become acquainted with the new structure used in Liferay’s apps. You have learned some
key concepts that are new for Liferay Portal 6 developers and have been assured about developer
features you've used in previous Liferay releases that have been carried into Liferay 7.

Next, you'll explore how these new concepts and the new modular architecture benefit you as a
developer.

3.2 Benefits of 7.1 for Liferay Portal 6 Developers

More than in any other Liferay release, 7.0 centers on you, the developer. Liferay’s platform was
rebuilt in Liferay 7.0, making it easier to build on and maintain, and providing more new developer
features than any previous Liferay release.

Here are some key benefits of this release for developers:

1. Simpler and Leaner

2. Modular Development Paradigm

3. Enhanced Reusability

4. More extensible, easier to maintain
5. Optimized for your tooling of choice

6. Powerful Configurability

Let’s consider how they make development easier for you.

Simpler and Leaner

Liferay has always been simple and lean, compared to the proprietary alternatives; Liferay 7 widens
the gap even more.

Liferay 7 is simpler than its predecessors, thanks to a streamlined and modular architecture. In
addition, many Liferay specific ways of creating extensions and applications have evolved to follow
official or de-facto standards. As a result, you can now more easily reuse your existing knowledge
and use what you learn developing for Liferay outside of it.

Liferay 7 is also leaner. Its modularized core allows developers and system administrators to
remove parts they don’t need or don’t want; this facilitates deployment, reduces startup times and
memory footprints, and results in more efficiencies and performance improvements.
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Modular Development Paradigm

If you have been using Liferay, you've already experienced some of the benefits of modular devel-
opment, thanks to plugins. 7.0 takes these benefits to a whole new level.

In addition to building plugins as you have previously, you can take advantage of ajcomplete modj}
ule development and runtime system based on OSGi standards. 7.0 facilitates creating applications
of all types by composing and reusing modules.

And don’t worry, modules are easy to understand. A module is distributed as a JAR file and can
be as small as one Java class or as large as any application you can think of. An application for
Liferay can comprise one single module or as many modules as you want. The cool thing is that
modules can cooperate, allowing you to build applications by combining smaller pieces that are
easier to develop, deploy, maintain, and reuse.

Enhanced Reusability

If you have worked on large developments on top of Liferay you have probably experienced situa-
tions in which you wanted to share a subset of classes from from one plugin with another.

Java EE does not provide any standard way to achieve this, but Liferay provided certain capabil-
ities to achieve it with a mechanism known as CLP that used class loader magic to allow plugins to
invoke services in other plugins created with Service Builder. This mechanism, however, is still a
bit limited (Java EE’s class loader doesn’t allow for much more) and doesn’t give you the freedom
to specify any or all classes from one module to use from within another module.

7.0 enables greater reusability, both in code and runtime memory, several folds. For any desired
reusable functionality you just|create a module|(remember, it’s just a JAR file with some metadata)
with the classes you want and deploy it. Other modules need only declare that they use the classes
in that module (by specifying their packages) and 7.0 automatically wires them together. All
invocations are regular Java calls! Try it out; it’s beautiful. :)

This mechanism eliminates the dreaded “JAR/classpath hell” issue. No longer do you have to
jockey JAR files in classpaths; nor do you have to implement intricate class loaders. The runtime
environment uses separate class spaces per module; it even accommodates using multiple versions
of libraries in the same application (as long as they can coexist).

More Extensible, Easier to Maintain

Whenever we ask Liferay developers what is their favorite characteristic of Liferay, “Great extensi-
bility” is one of the top three most popular responses. You can customize almost every detail and
add your own functionality on top.

Is 7.0 more extensible? You bet! Many more extension points have been added. But not only
that, all new extension points and many existing ones which have been upgraded, use a new
extension mechanism based on OSGi’s service model. Here are some of the mechanism’s benefits:

1. Simpler: An implementation of an extension point is now always a Java class that implements
an interface and has one annotation (8Component). That’s it; it couldn’t be any easier.

2. Easier to maintain: Extension points are now more strictly defined through a Java interface
that uses Semantic Versioning rules. This means that your extensions can work without
changes, even across several Liferay versions, as long as the specific extension API is back-
wards compatible.
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3. Dynamic: Extensions can be loaded and removed at any time during development or in
production.

But that is not all. Your own developments can now also leverage this model and become
extensible. You can create simple extension points by just creating an interface and annotating a
setter method with an annotation (@Reference). Implementing extensibility has never been easier.

Optimized for Your Tooling of Choice

7.0 empowers you to use the tools you like.

If you don’t have strong preferences and are open to our suggestions, we offer|Liferay Workspace|
It provides an opinionated folder structure and build system based on Gradle and bnd. Liferay
Workspace can be used standalone through the command line or with [Liferay Dev Studio DXP}
which runs on Eclipse.

If you have an investment in a specific build tool, such as[Maven], developing on Liferay will
be easier than ever before. We have builtMaven plugins|for typical Liferay-specific development
tasks (such as using Service Builder) and provide a collection of new archetypes.

The Plugins SDK is no longer available for 7.0. [Liferay Workspace), is now Liferay’s opinionated
development environment. You can transition from a Plugins SDK by adding it to your workspace
and migrating projects at your own pace. See the [Using a Plugins SDK from Your Workspace|article
for more information.

Finally, we have also developed a lightweight tool called Blade CLI, which facilitates
hew projects from templateq - it’s especially useful for Gradle which doesn’t have Maven’s concept
of archetypes. Blade CLI also offers[commands]to start/stop the server and deploy and administer
modules.

Powerful Configurability

Creating|configurable codelis a breeze with 7.0. And applications that use Liferay’s new Configura-
tion API allow administrators to change the configuration on the fly, through an auto-generated
user interface called|System Settings|

Now you understand how 7.0 enriches your experience as a developer and makes developing
apps and customizations fun.

Next, we'll take a look at OSGi and modularity to discuss key concepts and demonstrate how
easy and gratifying it is to build modules.
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CHAPTER 4 I

OSGI AND MODULARITY FOR LIFERAY PORTAL 6
DEVELOPERS

To create a powerful, reliable platform for developing modular applications, Liferay sought best-of-
breed standards-based frameworks and technologies. It was imperative not only to meet demands
for enterprise digital experiences but also to offer developers, both experienced with Liferay and
new to Liferay, a clear and elegant way to create apps.

Here were some of the key goals:

« Allow breaking down a large system into smaller pieces of code, whose boundaries and
relationships could be clearly defined.

« Explicitly differentiate public APIs from private APIs.
« Facilitate extensibility of existing code.

« Modernize the development environment, leveraging more state-of-the-art tools to provide a
great developer experience.

It wasn’t long before Liferay discovered that OSGi and its supporting tools/technologies fit the
bill!

Before setting up your tools and upgrading your plugins, you'll learn how 7.0 uses OSGi to meet
the objectives listed above. And equally important, you'll discover how easy and fun modular
development can be.

4.1 Modules as an Improvement over Traditional Plugins

In 7.0, you can develop applications using OSGi modules or using traditional Liferay plugins (WAR-
style portlets, hooks, EXT, and web applications). Liferay’s Plugin Compatibility Layer (explained
later) makes it possible to deploy traditional plugins to the OSGi runtime framework. To benefit
from all Liferay DXP and OSGi offer, however, you should use OSGi modules.

Modules offer these benefits:
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* Better Encapsulation - The only classes a module exposes publicly are those in
explicitly. This lets you define internal public classes transparent to external clients.

- Dependencies by Package - Dependencies are specified by Java package, not by JAR file. In
traditional plugins, you had to add all of a JAR file’s classes to the classpath to use any of its
classes. With OSGi, you need only[import packages|containing the classes you need. Only the
classes in those packages are added to the module’s classpath.

+ Lightweight - A module can be as small as you want it to be. In contrast to a traditional
plugin, which may require several descriptor files, a module requires only a single descriptor
file-a standard JAR manifest. Also, traditional plugins are typically larger than modules and
deployed on app server startup, which can slow down that process considerably. Modules
deploy more quickly and require minimal overhead cost.

+ Easy Reuse - Modules lend themselves well to developing small, highly cohesive chunks
of code. They can be combined to create applications that are easier to test and maintain.
Modules can be distributed publicly (e.g., on Maven Central) or privately. And since modules
are versioned, you can specify precisely the modules you want to use.

+ In-Context Descriptors - Where plugins use descriptor files (e.g., web.xml, portlet.xml, etc.) to
describe classes, module classes use OSGi annotations to describe themselves. For example,
a module portlet class can use|OSGi Service annotation properties|to specify its name, display
name, resource bundle, public render parameters, and much more. Instead of specifying
that information in descriptor files separate from the code, you specify them in context in
the code.

These are just a few ways modules outshine traditional plugins. Note, however, that developers
experienced with Liferay plugins have the best of both worlds. 7.0 supports traditional plugins
and modules. Existing Liferay developers can find comfort in the simplicity of modules and their
similarities with plugins.

Here are some fundamental characteristics modules share with plugins:

+ Developers use them to create applications (portlets for Liferay)
« They're zipped up packages of classes and resources

« They're packaged as a standard Java JARs

Now that you've compared and contrasted modules with plugins, it’s time to tour the module
anatomy.
Module Structure: A JAR File with a Manifest

A module’s structure is extremely simple. It has one mandatory file: META-INF /MANIFEST.MF. You add
code and resources to the module and organize them as desired.
Here’s the essential structure of a module JAR file:
 [Project root]
— [Module's files]
— META-INF
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* MANIFEST.MF

The MANIFEST.MF file describes the module to the system. The manifest’s OSGi headers identify
the module and its relationship to other modules.
Here are some of the most commonly used headers:

* Bundle-Name: User friendly name of the module.

* Bundle-SymbolicName: Globally unique identifier for the module. Java package conventions
(e.g., com.liferay.journal.api) are commonly used.

+ Bundle-Version: Version of the module.
« Export-Package: Packages from this module to make accessible to other modules.

« Import-Package: Packages this module requires that other modules provide.

Other headers can be used to specify more characteristics, such as how the module was built,
development tools used, etc.
For example, here are some headers from the Liferay Journal Web module manifest:

Manifest-Version: 1.8

Bundle-ManifestVersion: 2

Bundle-Name: Liferay Journal Web

Bundle-SymbolicName: com.liferay.journal.web

Bundle-Vendor: Liferay, Inc.

Bundle-Version: 1.1.2

Export-Package:\
com.liferay.journal.web.asset,\
com.liferay.dynamic.data.mapping.util,\
com.liferay. journal.model,
com.liferay.journal.service,com.liferay.journal.util, [..]

Import-Package:\
aQute.bnd.annotation.metatype, \
com.liferay.announcements.kernel.model,
com.liferay.application.list,\
com.liferay.asset.kernel,\
com.liferay.asset.kernel.exception, [..]

Note: to remove unnecessary “noise” from this example, some headers have been abbreviated
([..]) and some have been removed.

You can organize and build a module’s Java code and resources however you like. You're free to
use any folder structure conventions, such as those used in Maven or by your development team.
And you can use any build tool, such as Gradle or Maven, to[manage dependencies|

ILiferay Workspace|is an environment for managing module projects (and theme projects). A
default Workspace provides Gradle build scripts and a Workspace created from the Liferay Project
Templates Workspace archetype provides Maven build scripts for developing on Liferay. Workspace
can be used |from the command line|or from within [Liferay Dev Studio DXP, Note also that Liferay
Dev Studio DXP provides plugins for Gradle, Maven, and BndTools. Tooling details are covered
later in this series.

Now that you're familiar with the module structure and manifest, it’s time to explore how to
build modules.
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Building Modules with bnd

The most common way to build modules is with a little tool called bnd. It’s an engine that, among
other things, simplifies generating manifest metadata. Instead of manually creating a MANIFEST.MF
file, developers use bnd to generate it. bnd can be used on its own or along with other build tools,
such as Gradle or Maven. Liferay Workspace uses bnd together with Gradle or Maven.

One of bnd’s best features is that it automatically transverses a module’s code to identify
external classes the module uses and adds them to the manifest’s list of packages to import. bnd
also provides several OSGi-specific operations that simplify module development.

bnd generates the manifest based on a file called bnd.bnd in the project root. This file’s header list
is similar to (but shorter than) that of the MANIFEST.MF. Compare the Liferay Journal Web module’s
bnd.bnd file content (simplified a bit) below to its MANIFEST.MF file content that was listed earlier:

Bundle-Name: Liferay Journal Web

Bundle-SymbolicName: com.liferay.journal.web

Bundle-Version: 1.1.2

Export-Package:\
com.liferay.journal.web.asset,\
com.liferay.journal.web.dynamic.data.mapping.util,\
com.liferay.journal.web.social,\
com.liferay.journal.web.util

The main difference is that the bnd.bnd file doesn’t specify an Import-Package header. It’s unnec-
essary because bnd generates it in the MANIFEST.MF file automatically. It's metadata made easy!

bnd plugins are available to use with Gradle and Maven. And since Liferay Workspace includes
bnd, you can use bnd from the command line and from Liferay @ide@.

It's time to get hands-on experience creating and deploying an OSGi module. That’s next.

4.2 Example: Building an 0SGi Module

The previous sections explained some of the most important concepts for Liferay Portal 6 developers
to understand about OSGi and modularity. Now it’s time to put this knowledge to practice by creating
and deploying a module.
The module includes a Java class that implements an OSGi service using Declarative Services.
The project uses Gradle and bnd, and can be built and deployed from within a[Liferay Workspace|
Here’s the module project’s anatomy:

* bnd.bnd
* build.gradle

« src/main/java/com/liferay/docs/service/MyService. java

On building the module JAR, bnd generates the module manifest automatically.
Here’s the Java class:

package com.liferay.docs.service;

import org.osgi.service.component.annotations.Activate;
import org.osgi.service.component.annotations.Component;

@Component(
immediate = true,
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service = MyService.class

)

public class MyService {

@Activate
void activate() throws Exception {

System.out.println("Activating
}

+ this.getDescription());

public String getDescription() {

return this.getClass().getSimpleName();
}

It contains these methods:

« getDescription - returns the class’s name

« activate - prints the console message Activating MyService. The BActivate annotation signals
the OSGi runtime environment to invoke this method on component activation.

The @Component annotation defines the class as an OSGi service component. The following
properties specify its details:

« service=MyService.class - designates the component to be a service component for registering
under the type MyService. In this example, the class implements a service of itself. Note,
service components typically implement services for interface classes.

+ immediate=true - signals the Service Component Runtime to activate the component immedi-
ately after the component’s dependencies are resolved.

The bnd.bnd file is next:

Bundle-SymbolicName: my.service.project
Bundle-Version: 1.6.0

The Bundle-SymbolicName is the arbitrary name for the module. The module’s version value 1.6.0
is appropriate.

bnd generates the module’s OSGi manifest to the file META-INF/MANIFEST.MF in the module’s JAR.
In this project, the JAR is created in the build/libs folder.

The last file to create is the Gradle build file build.gradle:

dependencies {
compileOnly group: "org.osgi", name: "org.osgi.service.component.annotations", version: "1.3.8"

}

Since the MyService class uses the @Component annotation, the project depends on the OSGi service
component annotations module. The build script is so simple because Liferay Workspace module
projects leverage the Workspace’s Gradle build infrastructure.

Although this module project was created for development in a|Liferay Workspace}, it can easily
be modified to use in other build environments.

Place the project files in a subfolder of your Liferay Workspace’s modules folder (e.g.,
[Liferay_Workspace]/modules/my.service.project).

To build the module JAR and deploy it to Liferay DXP, execute the deploy Gradle task:
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../../gradlew deploy

Note: If Blade is installed (recommended), Gradle can be executed by entering blade gw followed
by a task name (e.g., blade gw deploy). For details on Blade commands, see|Blade CLI

On deploying the module, the following message is printed to the server console:

Activating MyService

Congratulations! You've successfully built and deployed an OSGi module to Liferay DXP.

Now that you've seen an OSGi module in action, you can appreciate more of the ways modularity
and OSGi improves development on Liferay. They're explained next.

4.3 More Ways 0SGi Improves Development on Liferay

Here are more ways OSGi meets the|developer experience goalsimentioned earlier. These topics
apply to both new and veteran Liferay developers, so you should become familiar with them. After
reading each one, make sure to COME BACK HERE to continue with the next tutorial listed or,
when you've finished reading all of them, continue this Learning Path.

1. [Leveraging Dependencies In 7.0, you can both declare dependencies among modules and
combine modules to create applications. Since leveraging dependencies provides huge
benefits, there’s an entire tutorial for it.

2. |0SGi Services and Dependency Injectionf OSGi includes a powerful concept called OSGi
Services (also known as microservices). OSGi’s Declarative Services standard provides a clean
way to inject dependencies in a dynamic environment. It’s similar to Spring DI, except the
changes happen while the system is running. It also offers an elegant extensibility model
that 7.0 leverages extensively.

3. [IDynamic Deployment: Module deployment is managed by 7.0 (not the application server).
This section demonstrates how to use dynamic deployment for better control and efficiency.

Liferay’s developer tooling for 7.0 compliments module development. It supports traditional
plugin development and facilitates moving applications to modules. There are improvements for
developing themes and using Maven and Gradle build systems, and there’s even a Upgrade Planner
tool that adapts existing code to 7.0’s API and automates much of the plugin upgrade process.
Developer tooling improvements are next.
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CHAPTER 5 I

IMPROVED DEVELOPER TOOLING: LIFERAY
WORKSPACE, MAVEN PLUGINS AND MORE

Creating applications is fun when you have the right tools. Here are some key ingredients:

Rich templates for stubbing out projects

« Extensible build environments that offer state-of-the-art plugins
+ Deployment and runtime management tools

* Application upgrade automation

ILiferay Workspace|(Workspace) has all these things. It's a Gradle-based development environ-
ment that integrates with Liferay Dev Studio DXP|and can be used in conjunction with other IDEs,
such as a “vanilla” Eclipse, Intelli], or NetBeans. You can extend Workspace’s Gradle environment
with additional|Gradle plugins|for testing, code coverage analysis, and more.

If you prefer[Maven|over Gradle, you can use the Maven-based Workspace|instead. 7.0’s’ lean
artifacts and new project jarchetypes/and [Maven plugins|make Liferay DXP development with
Maven easier than ever.

Workspace comes with [Blade CLI; a command line tool for creating and deploying projects,
managing the runtime environment, and more. It provides all kinds of [project templates), to create
modules for developing in any Gradle or Maven environment.

Liferay’s tools also streamline the application upgrade process. Liferay Dev Studio DXP’s
[Upgrade Planner]adapts traditional plugins to 7.0 APIs. The|Liferay Theme Generator|migrates|
themes and layout templates to use the new Liferay JS Theme Toolkit and [adapts|them to 7.0.

Here are the tooling improvement topics:

* [Moving from the Plugins SDK to Liferay Workspace]
- [Developing projects with Liferay Workspace]

« [What’s new for Maven User.

« [Using other build systems and IDEs|

5.1 From the Plugins SDK to Liferay Workspace
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The Liferay Plugins SDK is not available for 7.0. Visit the [Deprecated Apps in 7.1: What To Do|
article for more information on the Plugins SDK removal. [Liferay Workspace|succeeds the Plugins
SDK as Liferay’s opinionated development environment. You should use it if you're not using an
alternative build system like Gradle or Maven.

Here are Workspace’s key features:

* IModule and component templates|
+ [Sample projects|

« Portal server configurations
Project validation|

+ Integration testing

« Folder structure flexibility

+ [Commands|to migrate plugins, install Liferay DXP bundles, and start/stop Portal instances

The |plugin upgrade|tutorials later in this series show how [Liferay Dev Studiolautomatically
adapts existing plugins to 7.0. There’s also a tutorial that demonstrates how you can optionally
[migrate traditional plugins to Workspacel

Select project(s) to upgrade

The initial step will be to upgrade to Liferay Workspace or Liferay Plugins SDK 7.0. For more details, please see dev.liferay.com.

Plugins SDK or Maven Project Root Location:
C:\liferay-plugins-sdk-6.2 Browse...
Select Migrate Layout:

Upgrade to Liferay Workspace
Upgrade to Liferay Workspace
Upgrade to Liferay Plugins SDK 7

Servervane:;

Liferay 7.x
Bundle URL:

Import Projects

Figure 5.1: Liferay Dev Studio DXP’s Upgrade Planner automates many aspects of the plugin upgrade process.

Here’s an example Workspace folder structure:
Here’s the Workspace anatomy:

« bundles/ (generated) - default folder for Liferay DXP bundles

« configs/ - holds Portal server configurations

» ext/ > holds Ext modules and Ext WAR files

« gradle/ - holds the Gradle wrapper files

« modules/ - holds module projects

+ plugins-sdk/ (generated) - holds plugins from previous releases
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v &2 liferay-workspace

= configs

=gradle

= modules

= themes

= wars

& build.gradle
gradle-local.properties
gradle.properties
gradlew
gradlew.bat

& settings.gradle

Figure 5.2: Liferay Workspace aggregates projects to use the same server configurations and Gradle build environment.

+ themes/ - holds theme projects created with the Liferay Theme Generator, which use the
Liferay JS Theme Toolkit

« wars/ > holds traditional web application projects

* build.gradle » common Gradle build file

« gradle-local.properties - sets user-specific properties for your workspace

« gradle.properties - specifies the Portal server configuration and project locations

« gradlew / gradlew.bat - executes the Gradle command wrapper

« pom.xml (only in Workspaces generated by Maven) - common Maven build file

« settings.gradle - applies plugins to the Workspace and configures its dependencies

Workspace module, theme, and WAR projects use the same Portal server configurations. De-
velopers can create configurations for module development, user acceptance testing, production,
and more.

Each subfolder under configs holds a Portal server configuration defined by its portal-
ext.properties file.  The Gradle property liferay.workspace.environment in Workspace’s
gradle.properties file specifies the configuration to use. See the [Testing Projects| section
for more details.

Other Gradle properties set root locations for the Liferay DXP bundle, modules, themes, and
a Plugins SDK. See the|Gradle Workspace Properties|section for a list of all available Workspace
properties.

Workspace Folder Structure Properties

Property Description

liferay.workspace.environment Name of a configs subfolder holding the Portal server
configuration to use

liferay.workspace.ext.dir Ext projects root folder

liferay.workspace.home.dir Liferay DXP bundle root folder

liferay.workspace.modules.dir Module projects root folder

liferay.workspace.plugins.sdk.dir Plugins SDK root folder

liferay.workspace.themes.dir Theme projects root folder

liferay.workspace.wars.dir WAR-style projects root folder

Workspace has Gradle tasks equivalent to the Plugins SDK Ant targets.
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Plugins SDK to Workspace Task Map

Plugins SDK Ant Target Workspace Gradle Task Task Description

build-css buildCSS Builds CSS files

build-lang buildLang Translates language
keys using Language
Builder

build-service buildService Runs Service Builder

clean clean Deletes all build
outputs

compile classes Compiles classes

deploy deploy (or blade deploy) Installs the current
project to Liferay
DXP’s OSGi
framework

jar jar Compiles the project
and packagesitasa
JAR file

war assemble Assembles project
output

Other Workspace Gradle tasks provide additional functionality.

Workspace Gradle Task Task Description

buildDB Builds database SQL scripts from the
generic SQL scripts

buildSoy Compiles Closure Templates in
JavaScript functions

components Lists the project’s components

configJSModules Generates the config file needed to load
AMD files via combo loader in Liferay
DXP

dependencies Lists the project’s declared
dependencies

formatSource Runs Liferay Source Formatter to
format project files

initBundle Downloads and installs a Liferay DXP
bundle

model Lists the project’s configuration model

projects Lists the project’s sub-projects

properties Lists the project’s

replaceSoyTranslation Replaces goog.getMsg definitions

transpileJS Transpiles the project’s JavaScript files

This is just a subset of available Gradle commands in a Liferay Workspace. Run gradlew tasks
from a project in workspace for a full list of Gradle commands.
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5.2 Developing Modules with Liferay Workspace

Workspace is a great Liferay module development environment because of these features:

« Templates that bootstrap module creation
+ Gradle and Maven build systems for managing dependencies and assembling modules
+ Module deployment and runtime management capabilities

(Blade), which is a part of Workspace, has over thirty templates for Gradle and Maven-
based module projects-and more are being added. The templates stub out classes and resource
files for you to fill in with business logic and key information.

Here are some of the template’s names:

* Activator

« API

+ Content Targeting Report

+ Content Targeting Rule

+ Content Targeting Tracking Action
+ Control Menu Entry

« MVC Portlet

« Panel App

+ Portlet

« Portlet Configuration Icon

+ Portlet Provider

« Portlet Toolbar Contributor

+ Service

+ Service Builder

+ Service Wrapper

+ Simulation Panel Entry

+ Template Context Contributor
. etc..

IBlade creates modules|based on these templates. For a full list of these templates, visit the
[Project Templates|reference section.

For example, the following Blade command creates a Liferay MVC Portlet module called my-
module:

blade create -t mvc-portlet -p com.liferay.docs.mymodule -c MyMvcPortlet my-module

Liferay Dev Studio DXP’simodule project wizard|creates Workspace modules from the templates
too.

Liferay Dev Studio DXP’s component wizard facilitates|creating component classes|for portlets,
service wrappers, Struts actions, and more.

Building and deploying modules in a Workspace is a snap using|Liferay Dev Studio DXP|and
Workspace uses BndTools to generate each module’s OSGi headers in a META-INF /MANIFEST .MF
file. Workspace deploys modules to the OSGi container using Felix File Install commands.

Liferay Dev Studio DXP lets you deploy modules by dragging them onto your Portal server.

To learn more about Workspace and using it in Liferay Dev Studio DXP, see
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] & New Liferay Module Project | X

Liferay Module Project ‘
Enter a name and choose a template to use for a new Liferay module.
Project name: | my-module

Use default location

ocation C:/testing/liferay-workspace/modules E]
Build type: Gradle v
Project Template Name: |mvc-portlet v

form-field

[C]Add project to workinfreemarker-portlet

Working set Iaiout-temilate

npm-angular-portlet

npm-billboardjs-portlet

npm-isomorphic-portlet

npm-jgquery-portlet

@ npm-metaljs-portlet

npm-portlet v

Figure 5.3: Liferay Dev Studio DXP lets developers select templates to stub out modules.

New Liferay Component O X

New Liferay Component

Create a new Liferay Component Class

Project name: ‘ my-module ™ ‘

Package name: ‘ com.liferay.docs.portlet ‘ E

Component Class Name: ‘

Component Class Template: |Portlet V

MVC Portlet A
Model Listener

Poller Processor

Portlet

Portlet Action Command

Portlet Filter

Rest

Service Wrapper

Struts In Action

Struts Portlet Action v

@ < Back Next > Finish I ‘ Cancel

Figure 5.4: Liferay Dev Studio DXP’s component wizard facilitates creating component classes.
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(5 Project Explorer 2
v & my-liferay-workspace
v & modules

&2 plade.portlet.ds
v £2 hello-you
~ (® src/main/java

v f# com.example.portlet
~ [J] HelloYoumvcportletPortletjava
© HelloYoumvcportletPortlet
~ [® sr¢/main/resources
& content
Language.properties
& META-INF
v [ resources
[# initjsp
15 viewjsp
\ JRE System Library [JavaSt
\ Project and External Depende
& src
4% bnd.bnd
G build.gradle
& plugins-sdk
& bundles
= configs

¢

¢

i Servers 2 o 0

& my-liferay-workspace server at localhost [Started, Synchronized]

Figure 5.5: Liferay Dev Studio DXP lets you deploy modules using drag-and-drop.

In a terminal, you can deploy modules using Blade’s deploy command. For example, the
following command deploys the current module and [*watches” for module changes to redeploy]
automatically.

blade deploy -w

Make sure to check out the tutorial [Starting Module Development|for even more information
on module development.

5.3 What's New for Maven Users

Liferay Portal 7.0+ and Liferay DXP fully support Maven development and offers several new and
improved features:

« [Liferay Workspace for Maven|
« New archetypes
+ New Maven plugins
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« More granular dependency management

The new archetype com.liferay.project.templates.workspace generates a Liferay Workspace
that includes a POM file for developing in Workspace using Maven. You can develop modules and
themes in the Workspace subfolders.

7.0 provides many new Maven archetypes for various Liferay module projects. There are over
thirty[Maven archetypes|for 7.0, and more are in development. Here are some popular ones:

+ Configuration Icons
+ Fragments

* Menu Buttons

« Portlets

- MVC
- npm
- Soy
Spring MVC

» Service Builder
« Themes
* etc...

Liferay’s Maven archetypes cover many different Liferay frameworks and service types. These
make Maven a first-class tool for creating Liferay modules and themes. Visit the Generating New|
Projects Using Archetypeg tutorial to learn more about Liferay’s Maven archetypes and how to use
them.

Liferay also provides several new and updated Maven plugins|that simplify the build process.
For example, the following plugins build style sheets, services, and themes respectively:

« [CSS Builder
. Bervice Builder
+ [Theme Builderl

7.0’s modularity provides a more granular dependency management experience. You no longer
need to depend on portal-impl or portal-service (now portal-kernel) for everything. For exam-
ple, to use Liferay DXP’s Wiki framework, you need only depend on the Wiki module. You set
dependencies on concise modules that provide the functionality you want without inheriting extra
baggage.

Liferay’s new Workspace environment, Maven archetypes, Maven plugins, and streamlined
modules make developing on Liferay DXP easier than ever. To learn more, see the[Maven tutorials|

5.4 Using Other Build Systems and IDEs

Liferay DXP is tool agnostic-you can use whatever tools you like to develop on it. You can use any
IDE and even use Gradle, Bnd, or BndTools if you don’t want to use Workspace. The drawback is
you lose the Liferay-specific project templates that you get with Blade and Workspace.

Blade lets you create modules to develop anywhere, not only in Liferay Workspace.

Here are some new Gradle features Liferay provides that are independent of Workspace:
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« Liferay’s|Gradle plugins|

+ Buildship plugins in Liferay Dev Studio DXP

+ Liferay Dev Studio DXP’s[new Gradle views|for developing modules and working with Gradle
tasks

Liferay has worked hard to make Liferay DXP IDE-agnostic. There are Liferay module developers
who use Intelli] and some enjoy using NetBeans.

Finally, you can copy and modify|Liferay sample projects|to serve as templates in place of the
Blade templates. They're available for these build systems:

+ Gradle
+ Liferay Workspace
* Maven

Liferay’s approach to tooling has vastly improved for 7.0. Our tools help you upgrade to 7.0,
continue developing traditional plugins the way you have been, and migrate to optimal development
environments. Liferay Workspace and the improved Maven support facilitate module development.
And developing on Liferay DXP using other tools is easier than ever. Your tool options are wide
open.
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I CHAPTER 6 I

PLANNING PLUGIN UPGRADES AND OPTIMIZATIONS

If you've explored 7.0’s features and possibly created new portlet modules themes with Liferay’s
new [tooling|and techniques| you may be wondering how you’d upgrade existing plugins. The great
thing is that Liferay has automated much of the upgrade process. In addition, you can continue
developing plugins in traditional ways and adopt new development tooling and techniques when
you're ready.

This tutorial guides you through phases of upgrading plugins and optionally optimizing them.

Upgrade: A process for deploying an existing plugin on 7.0 with minimal changes.

Optimization: An optional but recommended process for modifying a plugin or migrating it to
a new environment to improve the plugin or facilitate developing it.

Importantly, you should upgrade a plugin before applying any optimizations to it.

The good news is that upgrading plugins to 7.0 is straightforward. For Plugins SDK and Maven
projects, Liferay Dev Studio DXP’s[Upgrade Planner|automates much of the process. In addition,
thelupgrade tutorials|demonstrate any remaining upgrade steps.

You can deploy plugins to 7.0 as you have for previous releases (e.g., ant clean deploy). Since
everything in 7.0 runs as OSGi modules, however, you might wonder how traditional WAR-style
plugins can run on it. The answer: Liferay’s Plugin Compatibility Layer.

The Plugin Compatibility Layer converts standard WARs to Web Application Bundles (WABs).
WABs are full-fledged OSGi modules. The Plugin Compatibility Layer’'sWAB Generator|supports
deploying traditional plugins and web applications that contain Servlets, JSPs, and other Java web
technologies without making any OSGi specific changes to them.

Note, you can still use an application server’s mechanisms to deploy regular web applications
along with Liferay DXP, without using the Plugin Compatibility Layer.

After upgrading your plugins you can consider optimizations such as these:

+ Migrating plugins to [Gradle|or Maven to leverage their development commands and rich
Liferay plugin templates|

« Migrating themes to the Liferay Theme Generator{to add Themelets|(new) and to leverage
Node.js, Yeoman, and Gulpl

Converting plugins to modules|to leverage Declarative Services, extendability, and more
modularity benefits|

- Using the|Clay}, to apply a clean consistent application user experience.

See the |optimization tutorials|for more options and details.
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The Plugins SDK is no longer available to develop plugins for 7.0. Visit the|Deprecated Apps in|
7.1 What To Dd article for more information on the Plugins SDK removal.

In light of the removal, you should consider migrating plugins from the Plugins SDK to one of
the new environments:

« [Liferay Workspace|is a Gradle environment that supports developing modules and tradi-
tional plugins. [Blade’s|migrateWar command moves Plugins SDK portlets to Liferay Workspace
(Workspace) in a snap.

Liferay’'s Maven|plugins and archetypes support developing modules and traditional plugins.
There’s also a Liferay Workspace archetype for generating a Workspace that uses Maven.

[Liferay Dev Studio DXP|supports developing in Workspaces using Gradle or[Maven|
Properly planned upgrades and optimizations reduce the time and effort they take. To help
guide you through the upgrade and optimization tutorials, you get these things:

+ Upgrade and optimization phase descriptions
« Upgrade and optimization paths

6.1 Upgrade and Optimization Phases

Follow these upgrade and optimization phases:

1. Read the applicablefupgrade tutorials|for your plugin. Examine the upgrade and optimization
paths.

2. Upgrade the plugin, making only the minimal changes necessary for it to work on 7.0.

3. (Optional) Identify and apply only the most beneficial joptimizations|for your plugin.
4. (Optional) Apply additional optimizations as desired.

Plugin Upgrade and Optimization Paths

Plugin Upgrade path Optimizations (optional)
Ext mization with | None

xt Plugin
Hook - Language files -[Upgrading Core | Same

Language Key ]

Flooks- Upgrading |

[Portlet Language |

Key Hooks
Hook - Override a Liferay DXP  [Upgrading Core JSP| Same
Core JSP Hooks
Hook - Override an app’s JSP  [Upgrading App JSP | Same

H S
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Plugin

Upgrade path

Optimizations (optional)

Hook - Event Actions
(Portal/Session/Servlet
Service/Shutdown/Startup)
Hook - Model Listeners

Hook - Portal Properties

Hook - Properties

Hook - Service Wrappers
Hook - Servlet Filter

Hook - Struts actions

Layout Template

Portlet - GenericPortlet
Portlet - JSF
Portlet - Liferay MVC

Portlet - Servlet/JSP

[Upgrading Portal |
[Property and Event |
Action Hooks
[Upgrading Model |
IListener Hooks
[Upgrading Portal |
[Property and Event |

A " q

- If the property is
now aSystem ]
Setting, edit it there
and/or use a .config
file- If the property
isin the
liferay-hook.xml’s
DTD, then
cade to APl and
[resolve I
dependencies
|Upgrading Service |
Wrappers
[Upgrading Servlet |
[Filter Hooks
-IStrutsAction > |
ptrutsActionWrap-_|
fpe1 - [processAction |
2 MVCActionCom- |
fmand -render> |

MVCRenderCom-___|

None

Same

Same

None

None

None

Same

imand -

lserveResource > |

MVCResource(.om-|

frand

1. |Adapt code to -Migrate to Liferay Theme Generator|
BPI2. Resolve (Node.js/Gulp/Yeoman)
dependencies3.

|Update Layout |

Template

[Upgrading a | -[Migrate to Workspace/Gradler |Apply
GenericPortlef Clay- [Convert to OSGi modules|
[Upgrading a Liferay| None

JSF Portle]

[Upgrading a Liferay| -|Migrate to Workspace/Gradler |Apply
MVC Portlef Clay}- [Convert to OSGI modules|
[Upgrading a | None

pervlet-based Portlet
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Plugin Upgrade path Optimizations (optional)

Portlet - Spring MVC [Upgrading a Spring | None
MVC Portlet

Portlet - Struts 1 [Upgrading a Struts | [Converting StrustActionWrappersto |

Portled MVCCommands
Theme 1.|Adaptcodeto | -[Migrate to Liferay Theme Generator]

BAPI2. (Node.js/Gulp/Yeoman)-[Use Themelets

Aependenciess.
[Upgrade Theme|

Web plugin 1.[Adaptcodeto | |Convert to OSGi module, e.g.,
BP12. Resolve | portlet-x-web

dependencies

Feature Upgrade and Optimization Paths

Feature Upgrade path Optimizations (optional)
JNDI data source [Use Liferay DXP’s | None
classloader fo access

the app server’s |

Services - Invoke a service Implement a Service| [Invoke Liferay services from a module|

from Liferay DXP Core or

another portlet or module

Services - Module dependency Copy x-service.jar  -|[Migrate to Gradle/Maven|and|add |
to WEB-INF/1ib dependency| on the OSGi service

Services - Service Builder [Upgrading Portlets | [Convert to OSGi modules| e.g., x-api and
Ehatuse Service | x-service
Puildes

Services - Web services 1.|Adaptcodeto | Use a Service Builder service with JAX-RS

API2.[Resolve | with a REST service in front
dependencieg

Template - FreeMarker -|Adapt code to API-  None

IAdapt Theme |
Template - Velocity lAdapt code to API| |Convert to FreeMarker
(deprecated)

Now you have a game plan and a cheat sheet for upgrading and optimizing plugins with confi-
dence.

6.2 Upgrading Code to 7.0

Upgrading to 7.0 involves migrating your installation and code (your custom apps) to the new
version. You'll learn how to upgrade your code in this section.
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The first upgrade process step is to adapt your existing plugin’s code to 7.0’s APIs. The great
news is that Liferay’s Upgrade Planner makes this easier than ever. It identifies Liferay API changes
affecting your code, explains the API changes, and offers resolution steps. And the tool offers
auto-correction where it can.

You might be tempted to optimize your existing plugins right away to benefit from the new
things Liferay DXP offers, but you shouldn’t. It's much better to upgrade your plugins according to
these tutorials. In this way, you'll get your plugins running in Liferay DXP as fast as possible, and
at the same time you’ll have prepared the plugins for the optimizations you can implement later.

These tutorials assume you’re using the[Liferay Upgrade Planner] To follow along with this
section, install the planner and step through the upgrade instructions.

For convenience, this tutorial section also references documentation and outlined steps to aid
those opting to upgrade their code manually.

Here are the code upgrade steps:

1. [Upgrade Your Development Environment|

Legacy project environments should be upgraded to the latest version of Liferay Workspace
to ensure you leverage all available features.

1. |Set Up Liferay Workspace|

A Liferay Workspace is a generated environment that is built to hold and manage your
Liferay projects. Create/import a workspace to get started.

1. |Create New Liferay Workspace|
If you don’t have an existing 7.x Liferay Workspace, you must create one. Skip to
the next step if you have an existing workspace.

2. Import Existing Liferay Workspace|
Import an existing Liferay Workspace. If you don’t have one, revisit the previous
step.

2. |Configure Liferay Workspace Settings|
Set the Liferay DXP version in workspace’s configuration you intend to upgrade to.
1. |Configure Bundle URL]
Configure your bundle URL that the Liferay DXP bundle is downloaded from.

2. |Configure Target Platform Version|
Configure your Target Platform version, which provides the specific artifacts associ-
ated with a Liferay DXP release.

3. [Initialize Server Bundle
Download the Liferay DXP bundle you're upgrading to.

2. Migrate Plugins SDK Projects|

Copy your Plugins SDK projects into workspace and convert them to Gradle/Maven projects.

1. Import Existing Plugins SDK Projects|

Import your existing Plugins SDK projects.

2. Migrate Existing Plugins to Workspace|

Migrate your existing plugins to workspace. This involves moving the plugin to
workspace and converting it to the workspace’s build environment.
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3. [Upgrade Build Dependencies|

Optimize your workspace’s build environment for the most efficient code upgrade experience.

1. [Update Repository URL|
Update your repository URL to Liferay’s frequently updated CDN repository.

2. [Update Workspace Plugin Version|

Update your Workspace plugin version to leverage the latest features of Liferay
Workspace.

3. |Remove Dependency Versions|

Remove the project’s dependency versions since it’s leveraging target platform.

4. |[Fix Upgrade Problems|

Fix common upgrade problems dealing with your project’s dependencies and breaking
changes.

1. [Auto-Correct Upgrade Problems|
Auto-correct straightforward upgrade problems.

N

. [Find Upgrade Problems|

Find upgrade problems. These are problems that cannot be auto-corrected; you can
update them manually according to the breaking changes documentation.

w

. [Resolve Upgrade Problems|
Mark upgrade problems as resolved after addressing them.

4. Remove Problem Markers

After fixing your upgrade problems, remove the problem markers.

4]

. [Resolving a Plugin’s Dependencies|

o)

. [Resolving Breaking Changes|

5. [Upgrade Customization Plugins|

Upgrade your customization plugins so they're deployable to 7.0.

. [Upgrade Customization Modules|
. [Upgrade Core JSP Hooks|

. [Upgrade Portlet JSP Hooks|

. [Upgrade Service Wrapper Hooks|

. [Upgrade Core Language Key Hooks|

. [Upgrade Portlet Language Key Hooks|

. [Upgrade Model Listener Hooks|

. [Upgrade Event Action Hooks|

O OO N &N O AW N

. [Upgrade Servlet Filter Hooks|

1
1

o

. [Upgrade Portal Properties Hooks|

—

. [Upgrade Struts Action Hooks|

70



6. [Upgrade Themes|

Upgrade your themes so they're deployable to 7.0.

7. [Upgrade Layout Templates|

Upgrade your layout templates so they're deployable to 7.0.

8. [Upgrade Frameworks & Features|

1. [Upgrade JNDI Data Source Usage|
Use Liferay DXP’s class loader to access the app server’s JNDI API.

2. [Upgrade Service Builder Service Invocation|

For Service Builder logic remaining in a WAR, you must implement a service tracker to
call services. For logic divided into OSGi modules, you can leverage Declarative Services.

3. [Upgrade Service Builder]

Adapt your app to account for Service Builder-specific changes.

4. Migrate Off of Velocity Templates|

Velocity template usage is deprecated for 7.0. You should convert your template to
FreeMarker.

9. [Upgrade Portlets|

Upgrade your portlets so they’re deployable to 7.0.

. [Upgrade Generic Portlets|

. [Upgrade Liferay MVC Portlets|

. [Upgrade JSF Portlets|

. [Upgrade Servlet-based Portlets|

. [Upgrading Spring MVC Portlets|

AN O A W ON -

. [Upgrade Struts 1 Portlets|

10. [Upgrade Web Plugins|

Upgrade web plugins previously stored in the webs folder of your legacy Plugins SDK.

11. [Upgrade Ext Plugins|

Attempt to leverage an extension point instead of upgrading your Ext plugin. If an Ext plugin
is necessary, you must review all changes between the previous Liferay Portal instance you
were using and 7.0, and then manually modify your Ext plugin to merge your changes with
Liferay DXP’s.

Once you've finished the code upgrade steps, your custom apps will be compatible with 7.0!
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6.3 Upgrading Your Development Environment

A[Liferay Workspace|is a generated environment that is built to hold and manage your Liferay
projects. It is intended to aid in the management of Liferay projects by providing various build
scripts and configured properties.

Liferay Workspace is the recommended environment for your code migration; therefore, it will
be the assumed development environment in this section.

Continue on to set up a workspace.

Setting Up Liferay Workspace

You must set up your workspace development environment before you begin upgrading your
custom apps. If you don’t have an existing workspace, follow the step for creating one. If you have
an existing workspace, follow the step on importing it into the Upgrade Planner.

Creating New Liferay Workspace

Initiating this step in the Upgrade Planner loads the Liferay Workspace Project wizard.

1. Give your new workspace a name.

2. Choose the build type (Gradle or Maven) you prefer for your workspace environment and
future Liferay projects.

3. Click Finish.

You now have a new Liferay Workspace available in the Upgrade Planner!
For more information on creating a Liferay Workspace outside the planner, see the
[Liferay Workspacd section.

Importing Existing Liferay Workspace

If you already have an existing 7.x Liferay Workspace, you should import it into the planner. Once
you initiate this step, you're given a File Explorer/Manager to select your existing workspace. After
selecting it, the workspace is imported into the Project Explorer.

For more information importing a workspace into your IDE, see

Configuring Liferay Workspace Settings

You must configure your workspace with the Liferay DXP version you intend to upgrade to. You
should verify the workspace’s

+ Bundle URL
« Target Platform Version

The bundle URL version and target platform version must match.
Visit these steps to begin.
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Configuring Bundle URL

The bundle URL points to the Liferay DXP version you want workspace to download. When initiating
this step, your workspace’s Bundle URL property is updated to the latest release of 7.0.

For more information on configuring a workspace’s bundle URL, see the [Adding a Liferay|
Bundle to Liferay Workspacd article.

Configuring Target Platform Version

The target platform is the Liferay DXP version you intend to develop for in your workspace. This is
used to specify dependencies associated with a specific release. You set the target platform, define
your dependencies, and workspace automatically assigns the dependency versions based on the
set Liferay DXP version. When initiating this step, your workspace’s Target Platform property is
updated to the latest release of 7.0.

For more information on this, see the(Managing the Target Platform|article.

Initializing Server Bundle

Once your workspace is configured for the Liferay DXP version you're upgrading to, you can
initialize the server bundle. This involves downloading the bundle and extracting it into its folder
(e.g., bundles). If you have an existing workspace already equipped with an older Liferay bundle,
this deletes the old bundle and initializes the new one.

If you're upgrading your code manually and working in Dev Studio, you can do this by right-
clicking the workspace project and selecting Liferay - Initialize Server Bundle. See the[Installing]
b Server in Intelli] article if you use Intelli] instead. Visit the[Managing Your Liferay Server witl
Blade CT1 article for information on how to do this via the command line.

=)

6.4 Migrating Plugins SDK Projects to Liferay Workspace

The Plugins SDK was deprecated for Liferay DXP 7.0 and removed for Liferay DXP 7.1. Therefore, to
upgrade your custom apps to 7.0, you must migrate them to a new environment. |[Liferay Workspace|
is the recommended environment for your code migration and will be the assumed choice in this
section.

There are two steps you must follow to migrate your custom code to workspace:

1. Import the Plugins SDK project into the Upgrade Planner.

2. Convert the Plugins SDK project to a supported workspace build type.

You'll step through importing a Plugins SDK project first.

Importing Existing Plugins SDK Projects

Initiating this step in the Upgrade Planner imports your Plugins SDK projects into the Upgrade
Planner. These projects originate from the Plugins SDK you set when the Upgrade Planner process
was started.

If you're manually upgrading your code, you can skip this step.

You're now ready to migrate your Plugins SDK projects to your new workspace!
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Migrating Existing Plugins to Workspace

Liferay Workspace can be generated as a Gradle or Maven environment, but it does not support the
Plugins SDK’s Ant build. Because of this, you must convert your projects to one of the supported
build tools:

« Gradle
 Maven

When initiating this step for a Gradle-based workspace, your Ant-based Plugins SDK project is
copied to the applicable workspace folder based on its project type (e.g., wars) and is converted to a
Gradle project. There is also a Blade CLI command that completes this via the command line. Visit
the|Converting Plugins SDK Projects with Blade CLI|article for more information.

If you're migrating your Ant project to a Maven workspace, you must manually copy the project
to the applicable folder based on the project type (e.g., wars). The majority of Plugins SDK projects
belong in the workspace’s wars folder. You can consult the Workspace Anatomy|section for a full
overview of a workspace’s folder structure and choose where your custom app should reside. Once
you’ve made the decision, copy your custom app to the applicable workspace folder.

Then you must convert your project from Ant to Maven. You'll have to complete this conversion
manually.

Once you'’re finished, you should have your project(s) residing in the applicable workspace
folders as Gradle/Maven projects.

6.5 Upgrading Build Dependencies

Now that your projects are readily available in a workspace, you must ensure your project build
dependencies are upgraded. Your workspace streamlines the build dependency upgrade process
by only requiring three modifications:

« [Update the repository URL|(Gradle only)
Update the workspace plugin version|
Remove your project’s build dependency versions|(Gradle only)

If you're upgrading a recently created workspace, only a subset of these tasks may be required.
You'll start by updating the repository URL.

Updating the Repository URL

Initiating this step in the Upgrade Planner updates the repository URL used to download artifacts
for your workspace.

If you're using a Gradle-based workspace, the repository URL is updated to point to the latest
Liferay CDN repository. This is set in your workspace’s settings.gradle file within the buildscript
block like this:

repositories {
maven {
url "https://repository-cdn.liferay.com/nexus/content/groups/public"
}
}
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Once the repository URL is set to the proper CDN repository, your build dependencies will be
downloaded from Liferay’s own managed repo.
For Maven-based workspaces, Maven Central is the default repository, so no action is required.

Updating the Workspace Plugin Version

For the best upgrade experience, you should ensure you're leveraging the latest Liferay Workspace
version so all the latest features are available to you. Initiate this step to upgrade the appropriate
plugin.

See the[Updating Liferay Workspace|article to do this for Gradle-based workspaces manually.
For Maven-based workspaces, make sure you set the latestBundle Support plugin|version in your
root pom.xml file.

Removing Your Project's Build Dependency Versions

Note: This step only applies to Gradle-based workspaces since the target platform feature is
only available for Gradle projects at this time.

Since your workspace is leveraging the target platform feature, there is no need to set your
plugin’s dependency versions in its build.gradle file. This is because the target platform version
you set already defines the artifact versions your project uses. Therefore, if dependency versions
are present in any of your projects’ build.gradle files, you must remove them.

Initiate this step to remove your dependency versions from your project’s build.gradle file

As an example of what a build.gradle’s dependencies block should look like, see the below
snippet:

dependencies {
compileOnly group: "com.liferay.portal", name: "com.liferay.portal.kernel"
compileOnly group: "com.liferay.portal”, name: "com.liferay.util.taglib"
compileOnly group: "javax.portlet", name: "portlet-api"
compileOnly group: "javax.servlet", name: "javax.servlet-api"
compileOnly group: "jstl", name: "jstl"
compileOnly group: "org.osgi", name: "osgi.cmpn"

If you have not set the target platform feature in your workspace, see theManaging the Target|
Plafform article for more information.

Great! You've successfully upgraded your build dependencies! You likely have compile errors
in your project; this is because your dependencies may have changed. You'll learn how to update
that and more next.

6.6 Fixing Upgrade Problems

Now that your development environment build configuration is settled, you can start upgrading
your project(s). The two most common upgrade problems are

+ [Broken project dependencies|
Breaking changes|
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Visit these upgrade problem tutorials for tips on how to fix them.

This tutorial is heavily focused on the Liferay Upgrade Planner. If you're upgrading your code
manually, continue to the listed tutorials above to fix your code upgrade problems.

You'll begin auto-correcting upgrade problems first.

Auto-Correcting Upgrade Problems

Initiate this step to auto-correct straightforward updates like

+ package imports

+ JSP tag names

« Liferay descriptor versions
« XML descriptor content

* etc.

If you choose to preview the auto-correct upgrade problems first, you can view them in the
Project Explorer under the Liferay Upgrade Problems dropdown. If you click one of the upgrade
problems listed with the preview, you're offered documentation in the Liferay Upgrade Plan Info
window on the proposed change.

Once you've performed this step, the result list is removed.

Finding Upgrade Problems

Initiating this step finds the upgrade problems that were not eligible for auto-correction. The
problems are listed under the Liferay Upgrade Problems dropdown. If you click one of the upgrade
problems listed with the preview, you're offered documentation in the Liferay Upgrade Plan Info
window on the proposed change.

These upgrade problems are available in the [breaking changes|for the version upgrade you're
performing.

The next step is resolving the reported upgrade problems.

Resolving Upgrade Problems

Now that the upgrade problems have been located, you must resolve them. As you select each
upgrade problem, the documentation for how to adapt your code is displayed in the Liferay Upgrade
Plan Info window.

For each upgrade problem node, you're also given the version the upgrade problem applies
to (e.g., when upgrading to Liferay DXP 7.2 from Liferay Portal 6.2, you could have upgrade
problems from the 7.0, 7.1, or 7.2 upgrade). As you step through the reported problems, mark them
as resolved/skipped using the context menu. You can right-click on the problem in the Project
Explorer and choose from four options:

« Mark done

« Mark undone

* Ignore

« Ignore all problems of this type

Leave this step marked as Incomplete until you have resolved all upgrade problems accordingly.
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Removing Problem Markers

After resolving all the reported upgrade problems, you must remove all previously found markers
because, in most cases, the line number and other accompanying marker information are out of
date and must be removed before continuing. Initiate this step to remove all the problem markers.
Great! You've fixed all the upgrade problems that could be automatically detected by the
Upgrade Planner. Next, you'll take a deeper look at resolving project dependency errors.

6.7 Resolving a Plugin's Dependencies

Now that you've imported your plugin project to Liferay Dev Studio DXP, you probably see compile
errors for some of the Liferay classes it uses. These classes are listed as undefined classes or unre-
solved symbols because they've been moved, renamed, or removed. As a part of modularization in
Liferay DXP, many of these classes reside in new modules.

You must resolve all of these Liferay classes for your plugin. Some of the class changes are
quick and easy to fix. Changes involving the new modules require more effort to resolve, but doing
so is still straightforward.

Liferay class changes and required adaptations are described here:

1. Class moved to a package that’s in the classpath: This change is common and easy to fix.
Since the module is already on your classpath, you need only update the class import. You can
do this by using the Liferay Code Upgrade Tool or by organizing imports in Dev Studio DXP.
The Upgrade Planner reports each moved class for you to address one by one. Organizing
imports in Dev Studio DXP automatically resolves multiple classes at once.

It’s typically faster to resolve moved classes using the mentioned Eclipse feature. Since Liferay
Dev Studio DXP is based on Eclipse, you can generate imports of classes in your classpath with
the Organize Imports keyboard sequence Ctrl-Shift-o. Comment out or remove any imports
marked as errors, then press Ctrl-Shift-o. If there’s only one match for the import, Dev Studio
DXP automatically generates its import statement. Otherwise, a wizard appears that lets you
select the correct import.

2. Class moved to a module that’s not in the classpath: You must resolve the new module as
a dependency for your project. This requires identifying the module and specifying your
project’s dependency on it.

3. Class replaced or removed: The class has been replaced by another class or removed from
the product. The Upgrade Planner (discussed later) explains what happened to the class, how
to handle the change, and why the change was made.

Resolving a class that's moved within your classpath is straightforward. Consider resolving
such classes first. The remainder of this tutorial explains how to resolve the last two cases and
starts with configuring your plugin project to declare the modules it needs.

Identifying Module Dependencies

Before 7.0, all the platform APIs were in portal-service. jar. Many of these APIs are now in indepen-
dent modules. Modularization has resulted in many benefits, as described in the article
bt 7.0 for Liferay Portal 6 Developers. One such advantage is that these API modules can evolve

77



separately from the platform kernel. They also simplify future upgrades. For example, instead of
having to check all of Liferay’s APIs, each module’s Semantic Versioning indicates whether the
module contains any backwards-incompatible changes. You need only adapt your code to such
modules (if any).

As part of the modularization, portal-service. jar has been renamed appropriately to portal-
kernel. jar, as it continues to hold the portal kernel’s APIs.

Portal Kernel Modules

Users, Groups, Blogs, Flags, Journal,

Roles, ... Polls, Wiki, ..
AFTER

Figure 6.1: Liferay refactored the portal-service JAR for 7.0. Application APIs now exist in their own modules, and the portal-service JAR is now portal-kernel.

Each app module consists of a set of classes that are highly cohesive and have a specific purpose,
such as providing the app’s API, implementation, or UL The app modules are therefore much
easier to understand. Next, you'll track down the modules that now hold the classes referenced by
your plugin.

The reference article|Classes Moved from portal-service. jar|contains a table that maps each
class moved from portal-service. jar to its new module. The table includes each class’s new package
and symbolic name (artifact ID). You'll use this information to configure your plugin’s dependencies
on these modules.

Your plugin might reference classes that are in Liferay utility modules formerly known as
util-java, util-bridges, util-taglib, or util-s1f4j.

The following table shows each Liferay utility module’s symbolic name.

Liferay Utility Symbolic Name (Artifact ID)

util-bridges com.liferay.util.bridges

util-java com.liferay.util.java
util-slf4j com.liferay.util.slf4j
util-taglib com.liferay.util.taglib
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You can use Liferay DXP’s|[App Manager], [Felix Gogo Shell, orimodule JAR file manifests|to find
versions of modules deployed on your Liferay DXP instance.

Note: Previous versions of the Plugins SDK made portal-service. jar available to projects. The
Liferay Portal 7.0 Plugins SDK similarly makes portal-kernel. jar available. If you're using a Liferay
DXP bundle (Liferay DXP pre-installed on an app server), the Liferay utility modules are already
on your classpath. If you manually installed Liferay DXP on your app server, the Liferay utility
modules might not be on your classpath. If a utility module you need is not on your classpath, note
its symbolic name (artifact ID) and version.

Resolving Dependencies

Now that you have the module artifact IDs and versions, you can make the modules available to
your plugin project. The modules your plugin uses must be available to it at compile time and run
time. Here are two options for resolving module dependencies in your traditional plugin project:

|Option 1: Use a dependency management tool

|Option 2: Manage dependencies manually|

The next sections explain and demonstrate these options.

Using a Dependency Management Tool

Dependency management tools such as Ant/Ivy, and Gradle facilitate acquiring Java arti-
facts that provide packages your plugins need. They can download artifacts from public repositories
or from internal repositories you configure as a proxies. From internal repositories you can audit
dependencies.

The following links provide proxy details:

+ Ant/Ivy - See documentation on proxy configuration, the Setproxy task, and resolvers
+ [Maven|

Liferay Workspace (Gradle)|

* |Setting proxies in Liferay Dev Studio DXP]

The Liferay Plugins SDK provides an Ant/Ivy infrastructure. You declare your dependencies in
an ivy.xml file in your plugin project’s root folder. The Plugins SDK’s Ant tasks leverage the ivy.xml
file and the Plugins SDK’s Ivy scripts to download the specified modules and their dependencies
and make them available to your plugin.

Note: You can use Gradle or Maven in place of Ivy for dependency management, but this isn’t
in this tutorial’s scope. Liferay’s|Maven|and |Liferay Workspace|tutorials demonstrate using these
tools.

Additionally, Liferay Workspace provides a command for migrating Ant/Ivy projects to Gradle-
based Liferay Workspace projects. See the tutorial Migrating Traditional Plugins to Workspace|
Web Applicationsd.

Here’s an example dependency element for the Liferay Journal API module, version 2.0.1:
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<dependency name="com.liferay.journal.api" org="com.liferay" rev="2.6.1" />

Each dependency includes the module’s name (name), organization (org), and revision number
(rev). The|Configuring Dependencies|tutorial explains how to determine the module’s organization
(org).

At compile time, Ivy downloads the dependency JAR files to a cache folder so you can compile
against them.

At deployment, [Liferay DXP's WAB Generator|creates an OSGi Web Application Bundle (WAB)
for the plugin. The WAB generator detects the Java packages your plugin uses and declares de-
pendencies on them. Your plugin can use the packages once a registered OSGi service provides
them.

If your project doesn’t already have an ivy.xml file, you can get one by creating a new plugin
project in Liferay Dev Studio DXP and copying the ivy.xml file it generates.

Here’s an example of an ivy.xml file from the Liferay Portal 6.2 Knowledge Base portlet:

<?xml version="1.0"7>

<ivy-module
version="2.8"
xmlns:m2="http://ant.apache.org/ivy/maven"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:noNamespaceSchemaLocation="http://ant.apache.org/ivy/schemas/ivy.xsd"

<info module="knowledge-base-portlet" organisation="com.liferay">
<extends extendType="configurations,description,info" location="${sdk.dir}/ivy.xml" module="com.liferay.sdk" organisation="com.liferay" revi
</info>

<dependencies defaultconf="default">
<dependency org="com.liferay" name="com.liferay.markdown.converter" rev="1.8.2" />
</dependencies>
</ivy-module>

The Plugins SDK works with project Ivy files to store artifacts and make them accessible to your
plugin projects.

If you don’t want to use Ivy or some other dependency management framework, you can store
dependency JARs within your plugin project manually. You'll learn about this next.

Managing Plugin Dependencies Manually

Plugins rely on their dependencies’ availability at compile time and run time. To compile your
plugin, you must make sure the dependencies are available in the plugin’s WEB-INF/1ib folder. To run
your plugin, the container must be able to find them: either 1) the dependency Java packages must
already be active in Liferay DXP’s OSGi framework or 2) the dependency JARs must be included
in the WAB generated for the plugin. Your plugin can use both the JARs it currently has and the
packages Liferay DXP exports.

Using Packages Portal Exports The Plugins SDK for Liferay Portal 6 provided a way to compile
against JARs it had. You'd specify these JARs in the portal-dependency-jars property in your liferay-
plugin-package.properties file. On seeing a plugin’s portal-dependency-jars list, the Liferay Plugins
SDK copied the JARs into the plugin’s WEB-INF/1ib. The Plugins SDK refrained from adding the
JARs to the plugin WAR. This kept the WARs small for deploying faster. It was especially useful for
deploying WARs remotely or to cluster nodes.
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In 7.0, the portal-dependency-jars property is deprecated and behaves differently from previous
versions. Because importing and exporting Java packages has replaced wholesale use of JARs,
modules and WABs can import packages without concerning themselves with JARs. This means
that Liferay DXP can’t make available to plugins the same Java classes it did in the past.

These files list the packages that the portal exports:

« modules/core/portal-bootstrap/system.packages.extra.bnd file in the GitHub repository. It
lists exported packages on separate lines, making them easy to read.
 META-INF/system.packages.extra.mf filein [LIFERAY_HOME]/osgi/core/com.liferay.portal.bootstrap. jar.
The file is available in Liferay DXP bundles. It lists exported packages in a paragraph wrapped
at 70 columns-they’re harder to read here than in the system.packages.extra.bnd file.

If you're still using the portal-dependency-jars property, you may run into one of the scenarios
below. Follow the instructions below the scenario to fix the issue.

1. I've specified a JAR, but in 7.0 none of the classes are available to my plugin.

Some JARs that Liferay Portal 6.2 used were removed in 7.0. If you specify them in your portal-
dependency-jars, Liferay DXP can’t provide them. If you still need them, remove them from
the portal-dependency-jars property and add the JARs you need to your plugin’s WEB-INF/1ib
folder.

2. I've specified JARs, and 7.0 also exports all the JAR’s packages my plugin imports

Keep the JAR in your portal-dependency-jars list. The Plugins SDK copies the JAR to your
plugin’s WEB-INF/1ib folder at compile time but refrains from adding the JAR to the plugin
WAB. The WAB generated for the plugin imports the packages from a registered provider at
run time.

3. 7.0 provides the JAR but doesn’t export a package my plugin imports

Keep the JAR in your portal-dependency-jars property. The Plugins SDK copies the JAR to your
plugin’s WEB-INF/1ib folder at compile time and adds the JAR to the plugin WAB at deployment.

Understanding Excluded JARs |Portal property module.framework.web.generator.excluded.paths
declares JARs that are stripped from all Liferay DXP generated WABs. These JARs are excluded from
WABs because Liferay DXP provides them already. All JARs listed for this property are excluded
from the WABSs, even if the plugins listed the JAR in their portal-dependency-jars property.

If your plugin requires different versions of the packages Liferay DXP exports, you must in-
clude them in JARs named differently from the onesmodule. framework.web.generator.excluded.paths
excludes.

For example, Liferay DXP’s system.packages.extra.bnd file exports Spring Framework version
4.1.9 packages:

Export-Package:\

org.springframework.*;version='4.1.9",\

Liferay DXP uses the module.framework.web.generator.excluded.paths portal property to exclude
their JARs.
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module. framework.web.generator.excluded.paths=\

WEB-INF/1ib/spring-aop.jar,\
WEB-INF/1ib/spring-aspects. jar,\
WEB-INF/1ib/spring-beans. jar,\
WEB-INF/1ib/spring-context. jar,\
WEB-INF/1ib/spring-context-support. jar,\
WEB-INF/1ib/spring-core. jar,\
WEB-INF/1ib/spring-expression. jar,\
WEB-INF/1ib/spring-jdbc. jar,\
WEB-INF/1ib/spring-jms.jar,\
WEB-INF/1ib/spring-orm. jar,\
WEB-INF/1ib/spring-oxm. jar,\
WEB-INF/1ib/spring-tx. jar,\
WEB-INF/1ib/spring-web. jar,\
WEB-INF/1ib/spring-webmvc. jar,\
WEB-INF/1ib/spring-webmvc-portlet. jar,\

To use a different Spring Framework version in your WAB, you must name the corresponding
Spring Framework JARs differently from the glob-patterned JARs module. framework.web.generator.excluded.paths
lists.
For example, to use Spring Framework version 3.0.7’s Spring AOP JAR, include it in your plugin’s
WEB-INF/1ib but name it something other than spring-aop. jar. Adding the version to the JAR name
(i.e., spring-aop-3.0.7.RELEASE. jar) differentiates it from the excluded JAR and prevents it from
being stripped from the WAB.

Using Packages Portal Doesn’t Export You must download and install to your plugin’s WEB-INF/1ib
folder JARs that provide packages Liferay DXP doesn’t export that your plugin requires.
Follow these steps to do this:

1. Go to Maven Central at https://search.maven.org/.

2. Search for the module by its artifact ID and group ID.

3. Navigate the search results to find the version of the module you want.
4. Click the jar link to download the module’s JAR file.

5. Add the JAR to your project’s WEB-INF/1ib folder.

As you manage module JARs, make sure not to deploy any OSGi framework JARs or Liferay
module JARs (e.g., com.liferay. journal.api.jar). If you deploy these, they’ll conflict with the JARs
already installed in the OSGi framework. Identical JARs in two different classloaders can cause
class cast exceptions. The easiest way to exclude such JARs from your plugin’s deployment is
to list them in a deploy-excludes property in your plugin’s liferay-plugin-package.properties. You
must otherwise remove the JARs manually from the plugin WAR file. To exclude JARs in your
plugin’s liferay-plugin-package.properties file, add an entry like the one below, replacing the
square-bracketed items with the names of JAR files to exclude:

deploy-excludes=\
*%/WEB-INF/1ib/[module-artifact.jar],\
x+/WEB-INF/1ib/[another-module-artifact.jar]

For example, here’s an example property that excludes the OSGi framework JAR osgi.core. jar
and the Liferay app module JAR com.liferay.journal.api. jar:
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Figure 6.2: After searching Maven Central, download an artifact’s JAR file by clicking the jar link.

deploy-excludes=\
*+/WEB-INF/1ib/com.liferay.portal.journal.api.jar,\
*x/WEB-INF/lib/org.osgi.core. jar

How do you know what modules are already installed in Liferay DXP? If your Liferay DXP
instance has a particular Liferay app suite installed, then don’t deploy module JARs you know are
in that app suite. For example, if the Web Experience Management App Suite is already installed
(which is the case for a Liferay DXP bundle), then don’t deploy Web Content module JARs such as

com.liferay.journal.api.jar. Searching for a module in Liferay DXP’s|App Manager|is a sure-fire
way to verify existing module installations.

6.8 Resolving Breaking Changes

Liferay goes to great lengths to maintain backwards compatibility. Sometimes, breaking changes
are necessary to improve Liferay DXP. There may be cases where breaking changes affect your
code upgrade process and must be resolved. A breaking change can include

+ Functionality that is removed or replaced

+ APl incompatibilities: Changes to public Java or JavaScript APIs

« Changes to context variables available to templates

+ Changes in CSS classes available to Liferay themes and portlets

+ Configuration changes: Changesin configuration files, like portal.properties, system.properties,
etc.

« Execution requirements: Java version, J2EE Version, browser versions, etc.

+ Deprecations or end of support: For example, warning that a certain feature or API will be
dropped in an upcoming version.

+ Recommendations: For example, recommending using a newly introduced API that replaces
an old API, in spite of the old API being kept in Liferay Portal for backwards compatibility.

Liferay provides a list of breaking changes for every major release to ensure you can easily
adapt your code during the upgrade process.

Liferay DXP 7.0 Breaking Changes|
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7.0 Breaking Changes|
Liferay DXP 7.2 Breaking Changes|

The easiest way to resolve breaking changes is by using the|Liferay Upgrade Planner] It auto-
matically finds all documented breaking changes and can automatically resolve some of them on
its own.

If you're resolving breaking changes manually, make sure to investigate each breaking change
document if you're upgrading code across multiple versions. For example, if you're upgrading from
Liferay Portal 6.2 to 7.0, you must resolve all the breaking changes listed in the three documents
listed above.

Now that you’ve resolved your breaking changes, you’ll learn how to upgrade service builder

services next.
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I CHAPTER 7 I

UPGRADING HOOK PLUGINS

Liferay DXP has more extension points than ever, and connecting existing hook plugins to them
takes very few steps. In most cases, after you upgrade your hook using the Liferay Upgrade Planner,

it's ready to run on Liferay DXP. The following tutorials show you how to upgrade each type of hook
plugin.

« |Override/Extension Modules|
* [Core JSP Hooks|

App JSP Hooks|

* [Service Wrapper Hooks|

* |Core Language Key Hooks
« [Portlet Language Key Hooks|
* [Model Listener Hooks|

« [Servlet Filter Hooks|

« [Portal Property and Event Action Hooks|
+ [Struts Action Hooks|

Continue on to get started!

7.1 Upgrading Customization Modules

Customization modules include any module extension or override used to customize another
module. For examples of these types of modules, visit the extensions and overrides sample projects.
Getting a customization module running on 7.0 takes two steps:

1. Adapt your code to 7.0’s API using the Liferay Upgrade Planner. When you ran the planner’s
Fix Upgrade Problems step, many of the existing issues were autocorrected or flagged. For any
remaining errors, consult the Resolving a Plugin’s Dependencies|article.

2. Deploy your module.
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Note: A fragment was a common customization module in past versions of Liferay DXP. Frag-
ments are no longer recommended; you should upgrade a fragment to a dynamic include or portlet
filter. For more information on recommended ways of customizing JSPs in 7.0, see the[Customizing|
[ISP4 section.

Great! Your customization module is upgraded for 7.0!

7.2 Upgrading Core JSP Hooks

Getting a core JSP hook running on 7.0 takes two steps:

1. Adapt your code to 7.0’s API using the Liferay Upgrade Planner. When you ran the planner’s
Fix Upgrade Problems step, many of the existing issues were autocorrected or flagged. For any
remaining errors, consult the Resolving a Plugin’s Dependencies|article.

2. Deploy your hook plugin.
Liferay DXP’s Plugin Compatibility Layer converts the plugin WAR to a Web Application Bundle

(WAB) and installs it to Liferay’s OSGi Runtime.
It’s just that easy!

Related Topics

[Customizing JSPs|
|Upgrading App JSP Hooks|
IResolving a Plugin’s Dependencies|
|Upgrading the Liferay Maven Build|

7.3 Upgrading App JSP Hooks

JSPs in OSGi modules can be customized using module fragments. The module fragment attaches
to the host module to alter the JSPs. To the OSGi runtime, the fragment is part of the host module.
Section 3.14 of the OSGi Alliance’s core specification document explains module fragments in
detail. This tutorial shows you how to upgrade your app JSP hooks to 7.0.

Liferay Upgrade Planner’s|Fixing Upgrade Problems step|generates module fragments from app
JSP hook plugins. The tool creates module fragments in the same folder as your Plugins SDK root
if your hook is in a Plugins SDK or in the [1iferay_workspace]/modules folder if your hook is in a
Liferay Workspace.

Module fragments follow this name convention: [plugin_name]-[app]-fragment. For example,
if the plugin’s name is app-jsp-hook and it modifies a JSP in the Blogs app, the Upgrade Planner
generates a module fragment named app-jsp-hook-blogs-fragment.

Here are the steps for upgrading app JSP hook plugins:

1. [Declare the Fragment Host]
2. [Update the JSP|
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Declare the Fragment Host

The module fragment’s bnd.bnd file must specify an OSGi header Fragment-Host set to the host
module name and version.

If the host module belongs to one of Liferay DXP’s app suites, the Code Upgrade Tool generates
a bnd.bnd file that specifies an appropriate Fragment-Host header automatically.

For example, here’s a Fragment-Host that attaches a module fragment to the Blogs Web module.

Fragment-Host: com.liferay.blogs.web;bundle-version="1.1.9"

Updating the JSP is straightforward too.

Update the JSP

The Upgrade Planner creates a module fragment that contains an upgraded version of your custom
app JSP.
The following table shows the old and new JSP paths.
Liferay Portal version | JSP File Path | 6.2 | docroot/META-INF/custom_jsps/html/portlet/[jsp_file_path]
7.1 | src/main/resources/META-INF/resources/[jsp_file_path]
For example, the Upgrade Planner generates a customized version of the Blogs app’s init-
ext. jsp file here:

src/main/resources/META-INF/resources/blogs/init-ext. jsp

The tool’s|Fixing Upgrade Problems step|lets you compare custom JSPs with originals:

« Compare your custom 6.2 JSP with the original 6.2 JSP.
« Compare your custom 7.1 JSP with your custom 6.2 JSP.

Make any additional needed changes in your 7.1 custom JSP. Then[deploy|your module fragment.
This stops the host module momentarily, attaches the fragment to the host, and then restarts the
host module. The console output reflects this process.

Here’s output from deploying a module fragment that attaches to the Blogs web module.

19:23:11,748 INFO [Refresh Thread: Equinox Container: 88ce6547-2355-8017-1884-846599e789c4][BundleStartStopLogger:38] STOPPED com.liferay.blogs.web
19:23:12,918 INFO [Refresh Thread: Equinox Container: 88ce6547-2355-8017-1884-846599e789c4][BundleStartStopLogger:35] STARTED com.liferay.blogs.web

Your custom JSP is live.

Related Topics

[Customizing JSPs|
|Upgrading Core JSP Hooks|
IResolving a Plugin’s Dependencies|
|Upgrading the Liferay Maven Build|
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7.4 Upgrading Service Wrappers

Upgrading traditional [service wrapper hook plugins|to 7.0 is quick and easy.

1. Adapt your code to 7.0’s API using the Liferay Upgrade Planner. When you ran the planner’s
Fix Upgrade Problems step, many of the existing issues were autocorrected or flagged. For any
remaining errors, consult the Resolving a Plugin’s Dependencies|article.

2. Deploy the plugin.

Liferay DXP’s Plugin Compatibility Layer converts the plugin WAR to a Web Application Bundle
(WAB) and installs it to Liferay’s OSGi Runtime.

Related Articles

[Overriding Liferay Services (Service Wrappers)|
IResolving a Plugin’s Dependencies|
|Upgrading the Liferay Maven Build|

7.5 Upgrading Core Language Key Hooks

Here are the steps for upgrading a core language key hook to 7.0.

1. Create a new module based on the Blade sample resource-bundle in|/Gradle or Maven.

Here are the main parts of the module folder structure:

« src/main/java/[resource bundle path] - Custom resource bundle class goes here
« src/main/resources/content

— Language.properties
— Language_xx.properties

2. Copy all your plugin’s language properties files into the module folder src/main/resources/content/.

3. [Create a resource bundle Ioaderl

4. |Deploy your modulel

Your core language key customizations are deployed to 7.0.

Related Topics

[Overriding Global Language Keys|
|Upgrading Portlet Language Key Hooks|
IResolving a Plugin’s Dependencies|
|Upgrading the Liferay Maven Build|
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7.6 Upgrading Portlet Language Key Hooks

You can upgrade your portlet language key hooks to 7.0 by following these steps:

1. Create a new module based on the Blade sample resource-bundle (Gradle or Maven project).

Here are the module folder structure’s main files:

« src/main/java/[resource bundle path] - ResourceBundleLoader extension goes here
 src/main/resources/content

— Language.properties
— Language_xx.properties

2. Copy your language properties files into module folder src/main/resources/content/.

3. In your bnd.bnd file,[specify OSGi manifest headers|that target the portlet module’s resource
bundle, but prioritize yours.

4. Deploy your modulel

Your portlet language key customizations are deployed in your new module on 7.0.

Related Topics

[Overriding a Module’s Language Keys|
|Upgrading Core Language Key Hooks|
[Resolving a Plugin’s Dependencies|
|Upgrading the Liferay Maven Build|

7.7 Upgrading Model Listener Hooks

Developers have been creating model listeners for several Liferay Portal versions. Upgrading Model
Listener Hooks from previous portal versions has never been easier.

1. Adapt your code to 7.0’s API using the Liferay Upgrade Planner. When you ran the planner’s
Fix Upgrade Problems step, many of the existing issues were autocorrected or flagged. For any
remaining errors, consult the Resolving a Plugin’s Dependencies|article.

2. Deploy the plugin.

Liferay DXP’s Plugin Compatibility Layer converts the plugin WAR to a Web Application Bundle
(WAB) and installs it to Liferay’s OSGi Runtime.

Your model listener hook is “all ears” and ready to act.
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Related Topics

Creating Model Listeners
g
[Resolving a Plugin’s Dependencies|
|Configuring Dependencies|
Upgrading the Liferay Maven Build
pg g y

7.8 Upgrading Servlet Filter Hooks

If you have Servlet Filter Hooks ready to be upgraded, this tutorial’s for you. The process is quite
simple:

1. Adapt your code to 7.0’s API using the Liferay Upgrade Planner. When you ran the planner’s
Fix Upgrade Problems step, many of the existing issues were autocorrected or flagged. For any
remaining errors, consult the Resolving a Plugin’s Dependencies|article.

2. Deploy the plugin.

Liferay DXP’s Plugin Compatibility Layer converts the plugin WAR to a Web Application Bundle
(WAB) and installs it to Liferay’s OSGi Runtime.
Your Servlet Filter is running on 7.0!

Related Topics

[Resolving a Plugin’s Dependencies|
|Configuring Dependencies|
|Upgrading the Liferay Maven Build|

7.9 Upgrading Portal Property and Event Action Hooks

All portal properties in Liferay Portal 6.2 that are also used in 7.0 can be overridden. Portal property
and portal event action hooks that use these properties can be upgraded by following these steps:

1. Adapt your code to 7.0’s API using the Liferay Upgrade Planner. When you ran the planner’s
Fix Upgrade Problems step, many of the existing issues were autocorrected or flagged. For any
remaining errors, consult the Resolving a Plugin’s Dependencies|article.

2. Deploy your hook plugin.

Liferay DXP’s Plugin Compatibility Layer converts the plugin WAR to a Web Application Bundle
(WAB) and installs it to Liferay’s OSGi Runtime.
Your custom property values and actions are live.

Related Topics

[Liferay Dev Studio DXP|

Resolving a Plugin’s Dependencies|
Configuring Dependencies|
Upgrading the Liferay Maven Build|
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7.10 Converting StrutsAction Wrappers to MVCCommands

In Liferay Portal 6.1 and 6.2, developers could customize the Portal and Portlet Struts Actions using
a Hook and StrutsAction wrapper. For example, the liferay-hook.xml file for a hook that overrode
the login portlet’s login action had this entry:

<struts-action>
<struts-action-path>/login/login</struts-action-path>
<struts-action-impl>
com.liferay.sample.hook.action.ExampleStrutsPortletAction
</struts-action-impl>

</struts-action>

The liferay-hook.xml contains the Struts mapping and the new class that overrides the default
login action.

The wrapper could extend either BaseStrutsAction or BaseStrutsPortletAction, depending on
whether the Struts Action was a portal or portlet action respectively.

Since 7.0, this mechanism no longer applies for most portlets because they no longer use Struts
Actions, but instead use Liferay MVCCommands.

This tutorial demonstrates how to convert your existing StrutsAction wrappers to MVCCommands.

Converting Your old wrapper to MVCCommands

Converting StrutsAction wrappers to MVCCommands is easier than you may think.

As a review, legacy StrutsAction wrappers implemented all methods, such as processAction,
render, and serveResource, even if only one method was being customized. Each of these methods
can now be customized independently using different classes, making the logic simpler and easier
to maintain. Depending on the method you customized in your StrutsAction wrapper, you need to
use the matching MVCCommand interface/ shown below:

+ processAction > MVCActionCommand
« render > MVCRenderCommand
- serveResource > MVCResourceCommand

Look at the[ExampleStrutsPortletAction class|for a StrutsAction wrapper example. Depending
on the actions overridden, the user must use different MVCCommands. In this example, the action
and render were overridden, so to migrate to the new pattern, you would create two classes: an
MVCActionCommand and MVCRenderCommand.

Next you'll determine the mapping the MVCCommand uses.

Mapping Your MVCCommand URLs

For most cases, the MVCCommand mapping is the same mapping defined in the legacy Struts Action.
Using the beginning login example once again, the struts-action-path mapping, /login/login,
remains the same for the MVCCommand mapping in 7.0, but some of the mappings may have changed.
It’s best to check Liferay DXP’s source code to determine the correct mapping.
Map to your MVCCommand URLs using portlet URL tags:

* MVCRenderCommand URLs go in mvcRenderCommandName parameters. For example:
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<portlet:renderURL var="editEntryURL">
<portlet:param name="mvcRenderCommandName" value="/hello/edit_entry"
/>
<portlet:param name="entryId" value="<%= String.valueOf(
entry.getEntryId()) %" />

</portlet:renderURL>

+ MVCActionCommand URLs go in actionURL tag name attributes or in a parameter ActionRequest.ACTION_NAME.
For example:

<portlet:actionURL name="/blogs/edit_entry" var="editEntryURL" />

+ MVCResourceCommand URLs go in resourceURL tag id attributes. For example:

<portlet:resourceURL id="/login/captcha" var="captchaURL" />

Once you have this information, you can override the MVCCommand by following the instructions
found in these MVCCommand tutorials:

+ |[Adding Logic to MVCCommands|

+ |Overriding MVCRenderCommands|
Overriding MVCActionCommands|

« |Overriding MVCResourceCommands|

Now you know how to convert your StrutsActionWrappers to MVCCommands!

Related Topics

|Overriding MVC Commands|
ILiferay MVC Portlet]
[Resolving a Plugin’s Dependencies|
|Configuring Dependencies|
[Upgrading the Liferay Maven Build|
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I CHAPTER 8 I

UPGRADING 6.2 THEMES

If you've developed themes in Liferay DXP 6.2, as part of your upgrade you’ll want to use them
in 7.0. The upgrade process requires several modifications. The[Liferay Theme Generator|helps
automate this process.

The following tutorials show you how to upgrade your Liferay Portal 6.2 themes to 7.0:

Upgrading 6.2 Themes to 7.1]

8.1 Upgrading 6.2 Layout Templates

If you've developed layout templates in Liferay DXP 6.2, you can upgrade them for 7.0. The upgrade
process requires minimal changes.
The following tutorial shows you how to upgrade your Liferay Portal 6.2 layout templates to 7.0:

Upgrading 6.2 Layout Templates to 7.1]

8.2 Upgrading Frameworks and Features

Your upgrade process not only relies on portlet technology, themes, and customization plugins,
but also the frameworks your project leverages. The following frameworks and their upgrade
processes are discussed in this section:

« JNDI data source usage

« Service Builder service invocation
+ Service Builder

+ Velocity templates

Continue on to learn more about upgrading these frameworks.
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8.3 Upgrading JNDI Data Source Usage

In Liferay DXP’s OSGi environment, you must use the portal’s class loader to load the application
server’s JNDI classes. An OSGi bundle’s attempt to connect to a JNDI data source without using
Liferay DXP’s class loader results in a java.lang.ClassNotFoundException.

For more information on how to do this, see the|Connecting to JNDI Data Sources|article.

8.4 Upgrading Service Builder Service Invocation

When upgrading a portlet leveraging|Service Builder] you must first decide if you're building your
Service Builder logic as a WAR or modularizing it.

Note: Service Builder portlets automatically migrated to Liferay Workspace using the Upgrade
Planner or Blade CLI’s convert command automatically have its Service Builder logic converted to
API and implementation modules. This is a best practice for 7.0.

If you prefer keeping your Service Builder logic as a WAR, you must implement a service tracker
to call services. See thelService Trackers|article for more information.

If you're optimizing your Service Builder logic to invoke Liferay services from a module, see
the|Invoking Local Services|article for more information.

8.5 Upgrading Service Builder

7.0 continues to use|Service Builder], so you can focus on your application’s business logic instead of
its persistence details. It still generates model classes, local and remote services, and persistence.
Upgrading most Service Builder portlets involves these steps:

1. Adapt the code to 7.0’s API
2. [Resolve dependencies|

3. Build the services|

Start by adapting the code.

Step 1: Adapt the Code to 7.0's API

Adapt the portlet to 7.0’s API using the Upgrade Planner. When running the planner’s Fix Upgrade
Problems step, many of the existing issues are autocorrected. For remaining issues, the planner
identifies code affected by the new API and ways to adapt it.

For example, consider an example portlet with the following compilation error:

/html/guestbook/view. jsp(58,1) PWC6131: Attribute total invalid for tag search-container-results according to TLD

The view. jsp file specifies a tag library attribute total that doesn’t exist in 7.0’s liferay-ui tag
library. Notice the second attribute total.
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<liferay-ui:search-container-results
results="<%=EntryLocalServiceUtil.getEntries(scopeGroupId,
guestbookId, searchContainer.getStart(),
searchContainer.getEnd())%>"
total="<%=EntryLocalServiceUtil.getEntriesCount(scopeGroupld,
guestbookId)%>" />

Remove the total attribute assignment to make the tag like this:

<liferay-ui:search-container-results
results="<%=EntryLocalServiceUtil.getEntries(scopeGroupId,
guestbookId, searchContainer.getStart(),
searchContainer.getEnd())%" />

Resolve these error types and others until your code is adapted to the new API.

Step 2: Resolve Dependencies

To adapt your app’s dependencies, refer to the Resolving a Plugin’s Dependencies|tutorial. Once
your dependencies are upgraded, rebuild your services!

Step 3: Build the Services

To rebuild your portlet’s services, see the Running Service Builder]article.

An example change where upgrading legacy Service Builder code can produce differing results
is explained below.

A Liferay Portal 6.2 portlet’s service.xml file specifies exception class names in exception ele-
ments like this:

<service-builder package-path="com.liferay.docs.guestbook">

<exceptions>
<exception>GuesthookName</exception>
<exception>EntryName</exception>
<exception>EntryMessage</exception>
<exception>EntryEmail</exception>
</exceptions>
</service-builder>

In Liferay Portal 6.2, Service Builder generates exception classes to the path attribute package-
path specifies. In 7.0, Service Builder generates them to [package-path]/exception.
Old path:

[package-path]

New path:

[package-path]/exception

For example, the example portlet’s package path is com.liferay.docs.guestbook. Its exception
class for exception element GuestbookName is generated to docroot/WEB-INF/service/com/1liferay/docs/guestbook/exce
Classes that use the exception mustimport com.liferay.docs.guestbook.exception.GuesthookNameException.
If this upgrade is required in your Service Builder project, you must update the references to your
portlet’s exception classes.
Once your Service Builder portlet is upgraded, deploy it.
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Note: Service Builder portlets automatically migrated to Liferay Workspace using the Upgrade
Planner or Blade CLI’s convert command automatically has its Service Builder logic converted to
API and implementation modules. This is a best practice for 7.0.

The portlet is now available on Liferay DXP. Congratulations on upgrading a portlet that uses
Service Builder!

8.6 Migrating Off of Velocity Templates

Velocity templates were deprecated in Liferay Portal 7.0 and are now removed in favor of
FreeMarker templates in 7.0. Below are the key reasons for this move:

« FreeMarker is developed and maintained regularly, while Velocity is no longer actively being
developed.

 FreeMarker is faster and supports more sophisticated macros.

« FreeMarker supports using taglibs directly rather than requiring a method to represent them.
You can pass body content to them, parameters, etc.

Although Velocity templates still work in 7.0, we highly recommend migrating to FreeMarker
templates. For more information on this topic, see the[Upgrading Layout Templates|section.
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I CHAPTER O

UPGRADING PORTLET PLUGINS

All portlet plugin types developed for Liferay Portal 6 can be upgraded and deployed to 7.0.
Upgrading most portlets involves these steps:

1. Adapt the code to 7.0’s API
2. Resolve dependencies

Liferay’s Upgrade Planner helps you adapt your code to 7.0’s API. And resolving a portlet’s
dependencies is straightforward. In most cases, after you finish the above steps, you can deploy
your portlet to Liferay DXP.

The portlet upgrade tutorials show you how to upgrade the following common portlets:

* [GenericPortlet
« [Liferay MVC Portlet|
« [Portlet that uses Service Builder]

« [Liferay JSF Portlet]
Servlet-based portlet]
.

Spring MVC Portlet]

The tutorials provide example portlet source code from before and after upgrading the example
portlet. Each tutorial’s steps were applied to the example portlet. You can refer to example code as
you upgrade your portlet.

Let’s get your portlet running on 7.0!

9.1 Upgrading a GenericPortlet

It's common to create portlets that extend javax.portlet.GenericPortlet. After all, GenericPortlet
provides a default javax.portlet.Portlet interface implementation. Upgrading a GenericPortlet is
straightforward and takes only two steps:

1. Adapt the portlet to 7.0’s API using the Liferay Upgrade Planner.
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2. Resolve its dependencies.

This tutorial demonstrates upgrading a Liferay Plugins SDK 6.2 sample portlet called Sample
DAO (project sample-dao-portlet).

Sample DAO

Add

Food Item ID Name Points Action

2 French fries 3
1 Hamburger 5
: ik shake 4

Figure 9.1: The sample-dao-portlet lets users manage food items.

The sample portlet lets users view, add, edit, and delete food items from a listing. For reference,
you can download the pre-upgraded portlet code and the upgraded code.
The sample portlet has the following characteristics:

« Extends GenericPortlet

« View layer implemented by JSPs

+ Persists models using the Data Access Object (DAO) design pattern
« Specifies database connection information in a properties file

« Manages dependencies via Ant/Ivy

+ Developed in a Liferay Plugins SDK 6.2

The portlet uses a traditional Plugins SDK portlet project folder structure.
Upgrading most GenericPortlet portlets involves these steps:

1. [Adapt the code to 7.0’s API|
2. [Resolve dependencies|

Since the sample portlet’s dependencies haven’t changed, upgrading it involves only adapting
the code to 7.0’s APL. The [Liferay Upgrade Plannerfacilitates updating the code and resolving
compilation issues quickly.

Note: Refer to tutorial [Resolving a Plugin’s Dependencies|if you need to adapt to dependency
changes.

You deploy a GenericPortlet to 7.0 in the same way you deploy to Portal 6.x. When the plugin WAR
file lands in the [Liferay_Home]/deploy folder, Liferay DXP’s Plugin Compatibility Layer converts
the WAR to a Web Application Bundle (WAB) and installs the portlet as a WAB to Liferay DXP’s OSGi
runtime.

On deploying an upgraded portlet, the server prints messages that indicate the following portlet
status:
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F— build.xml
— docroot
— WEB-INF

— closses

rrrrrere—1

— META-INF
— javadocs-all.xml
L— Jjavadocs-rt.xml
com
L— liferay

L— zampledao

b— model

— FoodItem.class
L— FoodItemDAD.class
portlet
L— DAOPortlet.class
util
L— ConnectionPool.class
connection-pool.properties

I
T

—
el
=

c3pd.jar
mysgl-connector-java. jar
portal-compat-shared. jar

(1T

liferay-display.xml
liferay-plugin-package.properties
liferay-portlet. xml
liferay-releng.properties
portlet.xml

sql

L— sample-dao-mysgl.sqgl

5rC

— META-INF
| t— jovadocs-all.xml
| L— Joavadocs-rt.xml
f—— com
L— liferay

L— sompledao

— model

}— FoodItem.java
L— FoodItemDAD. jova
portlet
L— DAOPortlet.jaova
util
L— ConnectionPool. jova
L— connection-pool.properties

T

b— error.jsp
L— view.jsp
F— 1wy.xml
L— iwy.xml.MD5

28 directories, 28 files

Figure 9.2: The sample-dao-portlet project uses a typical Plugins SDK portlet folder structure
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+ WAR processing
+ WAB startup
+ Availability to users

Deploying the sample portlet produces messages like these:

2018-83-21 17:44:59.179 INFO [com.liferay.portal.kernel.deploy.auto.AutoDeployScanner][AutoDeployDir:262] Processing sample-
dao-portlet-7.1.0.1.war

2018-83-21 17:45:89.959 INFO [Refresh Thread: Equinox Container: 80812cbbB8-7e2c-8018-146e-95a4d71cdf95][PortletHotDeployListener:298] 1 portlet for
dao-portlet is available for use

2018-83-21 17:45:10.151 INFO [Refresh Thread: Equinox Container: 8812chb@-7e2c-8618-146e-95a4d71cdf95][BundleStartStopLogger:35] STARTED sample-
dao-portlet_7.1.0.1 [655]

The portlet is now available on Liferay DXP.

You've learned how to upgrade and deploy a portlet that extends GenericPortlet. You adapt the
code, resolve dependencies, and deploy the portlet as you always have. It’s just that easy!

Related Topics

Migrating Plugins SDK Projects to Workspace and Gradle|

[Using Dependency Management Tools|

|Using the WAB Generator]

IMigrating Data Upgrade Processes|

9.2 Upgrading a Liferay MVC Portlet

Liferay’s MVC Portlet framework is used extensively in Liferay’s portlets and is a popular choice
for Liferay Portal 6.2 portlet developers. The MVCPortlet class| is a lightweight extension of
javax.portlet.GenericPortlet. Its init method saves you from writing a lot of boilerplate code.
MVC portlets can upgraded to 7.0 without a hitch.

To upgrade a Liferay MVC Portlet, adapt your code to 7.0’s API using the Liferay Upgrade
Planner. When you ran the planner’s Fix Upgrade Problems step, many of the existing issues were
autocorrected or flagged. For any remaining errors, consult the Resolving a Plugin’s Dependencies|
article.

Liferay’s|Upgrade Planner|identifies code affected by the new API, explains the API changes
and how to adapt to them, and in many cases, provides options for adapting the code automatically.

After you upgrade your portlet, deploy it the same way you always do.

The server prints messages that indicate the following portlet status:

« WAR processing
+ WAB startup
+ Availability to users

You've upgraded and deployed your Liferay MVC Portlet on your 7.0 instance. Have fun showing
off your upgraded portlet!

Related Topics

Migrating Plugins SDK Projects to Workspace and Gradle|

[Using Dependency Management Tools|

[Using the WAB Generatot]|

IMigrating Data Upgrade Processes|
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9.3 Upgrading Portlets that use Service Builder

7.0 continues to use|Service Builder], so you can focus on your application’s business logic instead of
its persistence details. It still generates model classes, local and remote services, and persistence.
This tutorial demonstrates upgrading a Liferay Plugins SDK 6.2 portlet called Guestbook portlet

(project guestbook-portlet). It's from theWriting a Data-Driven Application|section of the Liferay
Portal 6.2 Learning Path |Writing a Liferay MVC Application|

Guestbook

Main Wedding

Add Guestbook Add Entry

Message Name

You're a beautiful couple! Wilma Carwin

Figure 9.3: The Guestbook portlet models guestbooks and guestbook entries.

To get the most from this tutorial, you can download and refer to the original portlet source
code and the upgraded source code.

The Guestbook portlet has the following characteristics:

+ Extends MVCPortlet

+ Separate Model, View, and Controller layers

« Persistence by Hibernate under Service Builder
+ View layer implemented by JSPs

+ Relies on manual dependency management

* Developed in a Liferay Plugins SDK 6.2

Upgrading most Service Builder Portlets involves these steps:
1. Adapt the code to 7.0’s API
2. Resolve dependencies

3. Build the services

Start by adapting the code.

1. Adapt the code to 7.0's API

Use the|Liferay Upgrade Planner|to update the code and resolve compilation issues quickly. Then
fix any remaining compilation errors manually.
The Guestbook portlet has the following compilation error:
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/html/guestbook/view.jsp(58,1) PWC6131: Attribute total invalid for tag search-container-results according to TLD

The view. jsp file specifies a tag library attribute total that doesn’t exist in 7.0’s liferay-ui tag
library. Notice the second attribute total.

<liferay-ui:search-container-results
results="<%=EntryLocalServiceUtil.getEntries(scopeGroupld,
guestbookId, searchContainer.getStart(),
searchContainer.getEnd())%>"
total="<%=EntryLocalServiceUtil.getEntriesCount(scopeGroupld,
guestbookId)%>" />

Remove the total attribute assignment to make the tag like this:

<liferay-ui:search-container-results
results="<%=EntryLocalServiceUtil.getEntries(scopeGroupId,
guestbookId, searchContainer.getStart(),
searchContainer.getEnd())%" />

That’s the Guestbook portlet’s only compilation error you need to fix manually.

2. Resolve dependencies

Since the Guestbook portlet’s dependencies haven’t changed, there aren’t any dependencies to
resolve.
If you need to adapt a portlet’s dependencies, refer to tutorial[Resolving a Plugin’s Dependencies|

3. Build the services

[Build the services|as you did in Liferay Portal 6.2.
The Guestbook portlet’s service.xml file specifies exception class names in exception elements.

<service-builder package-path="com.liferay.docs.guestbook">

<exceptions>
<exception>GuestbookName</exception>
<exception>EntryName</exception>
<exception>EntryMessage</exception>
<exception>EntryEmail</exception>
</exceptions>
</service-builder>

In Liferay Portal 6.2, Service Builder generates exception classes to the path attribute package-
path specifies. In 7.0, Service Builder generates them to [package-path]/exception.
Old path:

[package-path]

New path:

[package-path]/exception

For example, the Guestbook portlet’s package path is com.1liferay.docs.guestbook. Its exception
class for exception element GuesthookName is generated to docroot/WEB-INF/service/com/liferay/docs/guestbook/exce;
Classes that use the exception mustimportcom.liferay.docs.guestbook.exception.GuestbookNameException.

Update references to your portlet’s exception classes.

Deploy the portlet as you normally would. The server prints messages indicating the following
portlet status:
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+ WAR processing
+ WAB startup
+ Availability to users

Deploying the Guestbook portlet produces these messages:

2018-03-21 18:23:10.832 INFO [com.liferay.portal.kernel.deploy.auto.AutoDeployScanner][AutoDeployDir:262] Processing guestbook-

portlet-7.1.0.1.war

2018-83-21 18:23:15.355 INFO [fileinstall-C:/portals/liferay-ce-portal-7.1-ml/osgi/war][BaseAutoDeployListener:43] Copying portlets for C:\portals\
ce-portal-7.1-ml\tomcat-8.6.32\temp\20180321182315333UGEPAGTR\guesthook-portlet.war

2018-03-21 18:23:15.829 INFO [fileinstall-C:/portals/liferay-ce-portal-7.1-ml/osgi/war][BaseDeployer:876] Deploying guestbook-

portlet.war

2018-03-21 18:23:17.797 INFO [fileinstall-C:/portals/liferay-ce-portal-7.1-ml/osgi/war][BaseAutoDeployListener:58] Portlets for C:\portals\liferay-
ce-portal-7.1-ml\tomcat-8.0.32\temp\20180321182315333UGEPAGTR\guestbook-portlet.war copied successfully

2018-83-21 18:23:19.621 INFO [fileinstall-C:/portals/liferay-ce-portal-7.1-ml/osgi/war][HotDeployImpl:226] Deploying guestbook-

portlet from queue

2018-83-21 18:23:19.621 INFO [fileinstall-C:/portals/liferay-ce-portal-7.1-ml/osgi/war][PluginPackageUtil:1683] Reading plugin package for guestbool
portlet

2018-83-21 18:23:19.642 INFO [fileinstall-C:/portals/liferay-ce-portal-7.1-ml/osgi/war][ServiceComponentLocalServiceImpl:598] Running GB SQL script
21-Mar-2018 18:23:19.669 INFO [fileinstall-C:/portals/liferay-ce-portal-7.1-ml/osgi/war] org.apache.catalina.core.ApplicationContext.log Initializin
2018-03-21 18:23:20.066 INFO [fileinstall-C:/portals/liferay-ce-portal-7.1-ml/osgi/war][PortletHotDeployListener:186] Registering portlets for gues
portlet

2018-03-21 18:23:20.271 INFO [fileinstall-C:/portals/liferay-ce-portal-7.1-ml/osgi/war][PortletHotDeployListener:298] 1 portlet for guestbook-
portlet is available for use

2018-83-21 18:23:20.468 INFO [fileinstall-C:/portals/liferay-ce-portal-7.1-m1/osgi/war][BundleStartStopLogger:35] STARTED guestbook-
portlet_7.1.8.1 [657]

The portlet is now available on Liferay DXP.
Congratulations on upgrading and deploying a portlet that uses Service Builder.

Related Topics

[Migrating Plugins SDK Projects to Workspace and Gradle]
|Using Dependency Management Tools|
[Using the WAB Generatot|
IMigrating Data Upgrade Processes|

9.4 Upgrading a Liferay JSF Portlet

Liferay JSF portlets are easy to upgrade and require few changes. They interface with the
Faced project, which encapsulates Liferay DXP’s Java API and JavaScript code. Because of this,
upgrading JSF portlets to 7.0 requires only updating dependencies.

There are two ways to find a JSF portlet’s dependencies for 7.0:

« The http://liferayfaces.org/ home page lets you look up the dependencies (Gradle or Maven)
by Liferay DXP version, JSF version, and component suites.

« The|Liferay Faces Version Scheme|article’s tables list artifacts by Liferay DXP version, JSF
version, portlet version, and AlloyUI and Metal component suite version.

In this tutorial, you'll see how easy it is to upgrade a Liferay Portal 6.2 JSF portlet (JSF 2.2) to 7.0
by upgrading the sample JSF Applicant portlet. This portlet provides a job application users can
submit.

For reference, you can download the pre-upgraded portlet code and the upgrade portlet code.
This sample project uses Maven.

Follow these steps to upgrade your Liferay JSF portlet.
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Job Application

First Name
Last Name
Email Address
Phone Number

Comments

Show Comments

| Submit || Edit Preferences

« Mojarra 2.2.14

Birthday
0732017

City

State/Province

Select

Zip/Postal

« Liferay Faces Alloy 2.0.1 (Sep 8 2017 AD)

N

" LIFERAY.

View . Edit . Help

Attachments

File Name Size

Choose Files No file chosen

« Liferay Faces Bridge Implementation 4.0.0 (Aug 30, 2016 AD)
« Liferay Faces Bridge Ext 3.0.0 (Aug 29, 2016 AD)

Figure 9.4: The JSF Applicant portlet provides a job application for users to submit.
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1. Open your Liferay JSF portlet’s build file (e.g., pom.xml, build.gradle) to where the dependen-
cies are configured.

2. Navigate to the http://liferayfaces.org/ site and generate a dependency list by choosing the
environment to which you want to upgrade your portlet.

Liferay Portal Archetype

! M # Liferay Portal 7 + 15F 2.2 + JSF Standard

mvn archetype:generate 3
JSF -DarchetypeGroupId=com.liferay.faces.archetype \
22 -DarchetypeArtifactld=com.liferay.faces.archetype.jsf.portle
-DarchetypeVersion=5.8.5 %

Component Suite -Dgroupld=com.mycompany %

-DartifactId=com.mycompany.my.jsf.portlet
JSF Standard v

Build Framework

maven ¥

Dependencies for Liferay Portal 7 + JSF 2.2 + J5F Standard

<dependencies>

<dependency>
<groupld>javax.faces</groupld>
<artifactId>javax.faces-api</artifactId>
<version»2.2</version>
<scope>provided</scope>

</dependency>

<dependency>
<groupld»org.glassfish</groupld>
<artifactId>javax.faces</artifactId>»
<version»2.2.18</version>
<scope>runtime</scope>

</dependency>

<dependency>
<groupId>com.liferay.faces</groupld>
<artifactId>com.liferay.faces.bridge.ext</artifactld>
<version>5.8.3</version>
<scope>runtime</scope>

</dependency>

<dependency>
<groupId>com.liferay.faces</groupld>
<artifactId>com.liferay.faces.bridge.impl</artifactId>
<version>d.1.2</version>

s

Figure 9.5: The Liferay Faces site gives you options to generate dependencies for many environments.

3. Compare the generated dependencies with your portlet’s dependencies and make any neces-
sary updates. For the sample JSF Applicant portlet, the Mojarra dependency and two Liferay
Faces dependencies require updating:
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<dependency>
<groupld>org.glassfish</groupId>
<artifactlId>javax.faces</artifactId>
<version>2.2.13</version>
<scope>runtime</scope>

</dependency>

<dependency>
<groupld>com.liferay.faces</groupId>
<artifactId>com.liferay.faces.bridge.ext</artifactId>
<version>3.0.8</version>

</dependency>

<dependency>
<groupId>com.liferay.faces</groupId>
<artifactId>com.liferay.faces.bridge.impl</artifactId>
<version>4.0.8</version>

</dependency>

Update the dependencies according to the http://liferayfaces.org/ dependency list. For
example,

<dependency>
<groupld>org.glassfish</groupId>
<artifactId>javax.faces</artifactId>
<version>2.2.18</version>
<scope>runtime</scope>

</dependency>

<dependency>
<groupId>com.liferay.faces</groupId>
<artifactId>com.liferay.faces.bridge.ext</artifactId>
<version>5.0.3</version>

</dependency>

<dependency>
<groupId>com.liferay.faces</groupId>
<artifactId>com.liferay.faces.bridge.impl</artifactId>
<version>4.1.2</version>

</dependency>

That'’s it! Your Liferay JSF portlet is upgraded and deployable to 7.0!

You deploy a Liferay JSF portlet to 7.0 the same way you deploy to Portal 6.x. When the
plugin WAR file lands in the [Liferay_Home]/deploy folder, Liferay DXP’s Plugin Compatibility Layer
converts the WAR to a Web Application Bundle (WAB) and installs the portlet as a WAB to Liferay
DXP’s OSGi runtime.

On deploying an upgraded portlet, the server prints messages that indicate the following portlet
status:

« WAR processing
+ WAB startup
+ Availability to users

Deploying a Liferay JSF portlet produces messages like these:

13:41:43,698 INFO ... [com.liferay.portal.kernel.deploy.auto.AutoDeployScanner][AutoDeployDir:252] Processing com.liferay.faces.demo.jsf.applicant.p
1.0.war

13:42:03,522 INFO [fileinstall-C:/liferay-ce-portal-7.1-gal/osgi/war][BundleStartStopLogger:35] STARTED com.liferay.faces.demo.jsf.applicant.portle
1.0_4.1.0 [5683]

13:42:05,169 INFO [fileinstall-C:/liferay-ce-portal-7.1-gal/osgi/war][PortletHotDeployListener:293] 1 portlet for com.liferay.faces.demo.jsf.applic
1.8 is available for use
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JSF-APPLICANT

@Job Application 4 LIFERAY.

View . Edit. Help

First Name Birthdayiog/zyzms ‘ Attachments

‘ ‘ File Name Size

city |
Last Name
‘ ‘ State/Provinc Choose Files | No file chosen
Email Address Zip/Pcstall:l 7

Phone Number

Comments

Show Comments

‘ Submit H Edit Preferences

e Mojarra 2.2.18

*» liferay Faces Alloy 3.0.7 (Sep 8, 2017 AD)

s Liferay Faces Bridge Implementation 4.1.2 (Sep 14, 2018 AD)
* liferay Faces Bridge Ext 5.0.3 (Sep 14, 2018 AD)

Figure 9.6: You’ve successfully updated the JSF Applicant portlet for 7.0!
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After the portlet deployment is complete, it’s available on Liferay DXP.
You've learned how to upgrade and deploy a Liferay JSF portlet. You resolved dependencies
and deployed the portlet as you always have. It’s just that easy!

9.5 Upgrading a Servlet-based Portlet

This tutorial shows you how to upgrade servlet-based portlets. It refers to code from before and
after upgrading a sample servlet-based portlet called Sample JSON (project sample-json-portlet).
The portlet shows a Click me link. When users click the link, the Liferay logo appears.

Sample JSON

Click me.

Figure 9.7: The Sample JSON portlet displays text stating Click me that you can click to initiate an action.

To get the most from this tutorial, download and refer to the original sample portlet source
code and the upgraded source code.
Here are the sample portlet’s characteristics:

 Processes requests using a servlet that extends javax.servlet.HttpServlet
+ View layer implemented by JSPs

+ Processes data using JSON objects

+ Relies on manual dependency management

+ Depends on third-party libraries that Liferay Portal 6.2 provides

« Embeds additional dependencies in its WEB-INF/1ib folder

+ Developed in a Liferay Plugins SDK 6.2

To upgrade a servlet-base Portlet, adapt your code to 7.0’s API using the Liferay Upgrade
Planner. When you ran the planner’s Fix Upgrade Problems step, many of the existing issues were
autocorrected or flagged. For any remaining errors, consult the Resolving a Plugin’s Dependencies|
article.

Liferay’s|Upgrade Planner|identifies code affected by the new API, explains the API changes
and how to adapt to them, and in many cases, provides options for adapting the code automatically.

The sample portlet relied on Liferay Portal to provide several dependency JAR files. Here’s the
portal-dependency-jars property from the portlet’s liferay-plugin-package.properties file:

portal-dependency-jars=\
domé4j. jar,\
jabsorb. jar,\
json-java.jar

Instructions for using packages that Liferay DXP exports are found 7.0’s core system
exports the package this portlet needs from each of the above dependency JARs.
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The upgraded sample portlet continues to specify these JARs in the portal-dependency-jars
property. They’re made available to the portlet at compile time. But to keep compile time packages
from conflicting with the core system’s exported packages, the Liferay Plugins SDK 7.0 excludes
the JARs from the plugin WAR.

Next, deploy your portlet as you always have.

The server prints messages that indicate the following portlet status:

+ WAR processing
+ WAB startup
« Availability to users

Note: On deploying the sample upgraded portlet, the[WAB processor|warns that the portal-
dependency-jars property is deprecated.

21:48:25,347 WARN [fileinstall-...][WabProcessor:564] The property "portal-dependency-jars" is deprecated. Specified JARs may not be included in tl

For running on 7.0, it’s fine to specify theportal-dependency-jars property per the[instructions
for using packages that Liferay DXP exports. After upgrading, consider jusing a dependencyj
imanagement tool in your project. This helps prepare it for future Liferay DXP versions and

facilitates managing dependencies.

The portlet is installed to Liferay’s OSGi runtime and is available to users.

Sample JSON

Figure 9.8: Clicking on the sample portlet’s Click me link shows the Liferay logo.

Congratulations! You've upgraded and deployed your servlet-based portlet to 7.0.
Related Topics

IMigrating Plugins SDK Projects to Workspace and Gradle|

|Using Dependency Management Tools|

[Using the WAB Generatot]|

IMigrating Data Upgrade Processes|

9.6 Upgrading a Spring MVC portlet

The Spring Portlet MVC framework facilitates injecting dependencies and implementing the Model
View Controller pattern in portlets. If you use this framework in a portlet for Liferay Portal 6.x,

you can upgrade it to 7.0.
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This tutorial demonstrates upgrading a Spring MVC portlet called My Spring MVC (project my-
spring-mvc-portlet). It’'s a bare-bones portlet created from the Plugins SDK’s spring_mvc template.

My Spring MVC

This is the My Spring MVC portlet.
Liferay Community Edition Portal 7.1.0 CE M1 (Judson / Build 7100 / February 15, 2018).

Figure 9.9: My Spring MVC portlet shows its name and Liferay DXP’s information.

To follow along, download and refer to the original source code and the upgraded source code.
The figure below shows the my-spring-mvc-portlet project.

Figure 9.10: The my-spring-mvc-portlet project has traditional Liferay plugin files, Spring Portlet MVC application contexts (in spring-context/), and a controller class
MySpringMVCPortletviewController.

These files have Spring-related content:

view. jsp - Shows the portlet’s name and Liferay DXP’s release information.
my-spring-mvc-portlet.xml - Liferay DXP uses this context file for the portlet.
portlet-applications-context.xml - Spring’s SpringContextLoaderListener class uses this con-
text file.

MySpringMVCPortletviewController > Maps VIEW requests to the view. jsp and assigns Liferay
DXP release information to a model attribute.

portlet.xml > References context configuration file my-spring-mvc-portlet.xml and specifies
a dispatcher for registered portlet request handlers.

web.xml > References context configuration file portlet-application-context.xml and specifies
a ViewRendererServlet to convert portlet requests and responses to HTTP servlet requests and
responses.

Here are the Spring MVC portlet upgrade steps:
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1. [Adapt the code to 7.0’s AP]|

2. [Resolve dependencies|

Adapt the code to liferay's API

The|Liferay Upgrade Planner|facilitates updating the code and resolving compilation issues quickly.

The Upgrade Planner detects if the value of the liferay-versions property in your plugin’s
liferay-plugin-package.properties file needs updating, and it provides an option to fix it automati-
cally. This is the only code adaptation required by my-spring-mvc-portlet.

Resolve Dependencies

In Liferay Portal 6.2, my-spring-mvc-portlet leveraged Portal’s JARs by specifying them in the
liferay-plugin-package.properties file’s portal-dependency-jars property. Since the property is dep-
recated in 7.0, you should acquire dependencies using a dependency management framework,
such as Gradle, Maven, or Apache Ant/Ivy.

|Converting the sample portlet plugin from a traditional plugin to a Liferay Workspace web|
facilitated resolving its dependencies.

Here’s the updated my-spring-mvc-portlet’s build.gradle file:

dependencies {
compileOnly group: 'aopalliance', name: 'aopalliance', version: '1.8'
compileOnly group: 'commons-logging', name: 'commons-logging', version: '1.2'
compileOnly group: "com.liferay.portal", name: "com.liferay.portal.kernel", version: "2.0.8"
compileOnly group: "javax.portlet", name: "portlet-api", version: "2.8"
compileOnly group: "javax.servlet", name: "javax.servlet-api", version: "3.0.1"
compile group: 'org.jboss.arquillian.junit', name: 'arquillian-junit-container', version: '1.1.3.Final’
compile group: 'org.jboss.arquillian.container', name: 'arquillian-tomcat-remote-7', version: '1.0.8.CR6'
compile group: 'com.liferay', name: 'com.liferay.ant.arquillian', version: '1.8.8-SNAPSHOT'
compile group: 'org.springframework', name: 'spring-aop', version: '4.1.9.RELEASE'
compile group: 'org.springframework', name: 'spring-beans', version: '4.1.9.RELEASE'
compile group: 'org.springframework', name: 'spring-context', version: '4.1.9.RELEASE'
compile group: 'org.springframework', name: 'spring-core', version: '4.1.9.RELEASE'
compile group: 'org.springframework', name: 'spring-expression', version: '4.1.9.RELEASE'
compile group: 'org.springframework', name: 'spring-web', version: '4.1.9.RELEASE'
compile group: 'org.springframework', name: 'spring-webmvc', version: '4.1.9.RELEASE'
compile group: 'org.springframework', name: 'spring-webmvc-portlet', version: '4.1.9.RELEASE'

Some of my-spring-mvc-portlet’s dependency artifacts have new names.

Old name New name

spring-web-portlet spring-webmvc-portlet
spring-web-servlet spring-webmvc

Maven Central provides artifact dependency information.

Note: If the Spring Framework version you're using differs from the version Liferay DXP uses,
you must name your Spring Framework JARs differently from Liferay DXP’s Spring Framework
JARs. If you don’t rename your JARs, Liferay DXP assumes you're using its Spring Framework
JARs and excludes yours from the generated WAB (Web Application Bundle). Portal property
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module.framework.web.generator.excluded.paths lists Liferay DXP’s Spring Framework JARs.
derstanding Excluded JARS explains how to detect the Spring Framework version Liferay DXP
uses.

Note: If a dependency is an OSGi module JAR and Liferay DXP already exports your plugin’s
required packages, exclude the JAR from your plugin’s WAR file. This prevents your plugin from
exporting the same package(s) that Liferay is already exporting. This prevents class loader col-
lisions. To exclude a JAR from deployment, add its name to the your project’s liferay-plugin-
package.properties file’s deploy-excludes property.

deploy-excludes=\
*%/WEB-INF/lib/module-a. jar,\
x%/WEB-INF/lib/module-b. jar

Since my-spring-mvc-portlet’s dependencies aren’t OSGi modules, no JARs must be excluded.

To import class packages referenced by your portlet’s descriptor files, add the packages to an
Import-Package header in the liferay-plugin-package.properties file. See[Deploying a Spring MVC|
Portlef for details.

If you depend on a package from Java’s rt. jar other than its java.* packages, override portal
property org.osgi.framework.bootdelegation and add it to the property’s list. Gofor details.

Note: Spring MVC portlets whose embedded JARs contain properties files (e.g., spring.handlers,
spring.schemas, spring.tooling) might be affected by issue LPS-75212. The last JAR that has proper-
ties files is the only JAR whose properties are added to the resulting WAB’s classpath. Properties in
other JARs aren’t added.

IDepploying a Spring MVC Portlet|explains how to add all the embedded JAR properties.

The portlet is ready to deploy. Deploy it as you always have.
Liferay DXP’s[WAB Generator|converts the portlet WAR to a Web Application Bundle (WAB) and
installs the WAB to Liferay’s OSGi Runtime Framework.

2018-84-12 19:28:36.810 INFO [com.liferay.portal.kernel.deploy.auto.AutoDeployScanner][AutoDeployDir:262] Processing my-spring-

mvc-portlet.war

2018-04-12 19:28:42.182 INFO [fileinstall-C:/portals/liferay-ce-portal-7.1-ml/osgi/war][BaseAutoDeploylListener:43] Copying portlets for C:\portals\
ce-portal-7.1-ml\tomcat-8.6.32\temp\20180412192842100ZSINUETA\my-spring-mvc-portlet.war

2018-84-12 19:28:42.786 INFO [fileinstall-C:/portals/liferay-ce-portal-7.1-ml/osgi/war][BaseDeployer:876] Deploying my-spring-

mvc-portlet.war

2018-04-12 19:28:47.7068 INFO [fileinstall-C:/portals/liferay-ce-portal-7.1-ml/osgi/war][BaseAutoDeployListener:58] Portlets for C:\portals\liferay-
ce-portal-7.1-ml\tomcat-8.6.32\temp\20180412192842100ZSINUETA\my-spring-mvc-portlet.war copied successfully

2018-04-12 19:28:56.600 INFO [fileinstall-C:/portals/liferay-ce-portal-7.1-ml/osgi/war][HotDeployImpl:226] Deploying my-spring-

mvc-portlet from queue

2018-04-12 19:28:56.601 INFO [fileinstall-C:/portals/liferay-ce-portal-7.1-ml/osgi/war][PluginPackageUtil:1683] Reading plugin package for my-
spring-mvc-portlet

2018-04-12 19:28:56.708 INFO [fileinstall-C:/portals/liferay-ce-portal-7.1-ml/osgi/war][PortletHotDeployListener:186] Registering portlets for my-
spring-mvc-portlet

2018-64-12 19:28:56.955 INFO [fileinstall-C:/portals/liferay-ce-portal-7.1-ml/osgi/war][PortletHotDeployListener:298] 1 portlet for my-
spring-mvc-portlet is available for use

2018-64-12 19:28:57.114 INFO [fileinstall-C:/portals/liferay-ce-portal-7.1-ml/osgi/war][BundleStartStopLogger:35] STARTED my-
spring-mvc-portlet_7.1.8.1 [658]

You've upgraded a Spring MVC portlet to 7.0. Way to go!
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Related Topics

Spring MVC
IMigrating Plugins SDK Projects to Workspace and Gradle]
|Using Dependency Management Tools|
|Using the WAB Generatot]

9.7 Upgrading a Struts 1 Portlet

Struts is a stable, widely adopted framework that implements the Model View Controller (MVC)
design pattern. If you have a Struts portlet for previous versions of Liferay Portal, you can upgrade
it to 7.0.

Upgrading Struts portlets to 7.0 is easier than you might think. Liferay DXP lets you continue
working with Struts portlets as Java EE web applications.

This tutorial demonstrates how to upgrade a portlet that uses the Struts 1 Framework.

Here’s a sample Struts portlet’s folder structure with file/folder descriptions:

» sample-struts-portlet

— docroot/

* html/portlet/sample_struts_portlet/ > JSPs
* WEB-INF/

- 1lib/ - Required third-party libraries unavailable in the Liferay DXP system
- src/

- com/liferay/samplestruts/model/ - Model classes

- com/liferay/samplestruts/servlet/ - Test servlet and servlet context listener
- com/liferay/samplestruts/struts/

- action/ - Action classes that return View pages to the client

- form/ > ActionForm classes for model interaction

- render/ - Action classes that present additional pages and handle input

- SampleException.java - Exception class

- content/test/ > Resource bundles
- META-INF/ - Javadoc

- tld/ > Tag library definitions

- liferay-display.xml - Sets the application category

- liferay-plugin-package.properties - Sets metadata and portal dependencies

- liferay-portlet.xml > Maps descriptive role names to roles

- liferay-releng.properties - (internal) Release properties

- portlet.xml - Defines the portlet and its initialization parameters and security
roles

- struts-config.xml - Struts configuration

- tiles-defs.xml - Struts Tile definitions

- validation.xml - Defines form inputs for validation

- validation-rules.xml - Struts validation rules

- web.xml - Web application descriptor

- build.xml - Apache Ant build file
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Upgrading a Struts 1 portlet involves these steps:

1. Adapt the portlet to 7.0’s API using the Liferay Upgrade Planner. When running the planner’s
Fix Upgrade Problems step, many of the existing issues are autocorrected. For remaining
issues, the planner identifies code affected by the new API and ways to adapt it.

2. [Resolve its dependencies|

You've resolved the Sample Struts portlet’s dependencies. It’s ready to deploy.

Important: Setting Portal property jsp.page.context.force.get.attribute (described in the JSP
section) to true (default) forces calls to com.liferay.taglib.servlet.PageContextWrapper#findAttribute(String)
to use getAttribute(String). Although this improves performance by avoiding unnecessary
fall-backs, it can cause attribute lookup problems in Struts portlets. To use Struts portlets in your
sites, makes sure to set the Portal property jsp.page.context.force.get.attribute to false in a file
[Liferay-Home]/portal-ext.properties.

jsp.page.context.force.get.attribute=false

On deploying a Struts portlet Web Application aRchive (WAR), Liferay DXP’s Web Application
Bundle (WAB) Generator creates an OSGi module (bundle) for the portlet and installs it to Liferay’s
0SGi framework. The server prints messages indicating the following portlet status:

« WAR processing
+ WAB startup
+ Availability to users

The Struts portlet is now available on your Liferay DXP instance. The Struts portlet behaves
just as it did on previous versions on your 7.0 site.
Congratulations on upgrading your Struts portlet to 7.0!

9.8 Upgrading Web Plugins

Web plugins are regular Java EE web modules designed to work with Liferay DXP. These plugins
were stored in the webs folder of the legacy Plugins SDK.
Upgrading a Liferay web plugin involves these steps:

1. Adapt the plugin to 7.0’s API using the Liferay Upgrade Planner. When running the planner’s
Fix Upgrade Problems step, many of the existing issues are autocorrected. For remaining
issues, the planner identifies code affected by the new API and ways to adapt it.

2. [Resolve its dependencies|

3. Deploy it.

After deploying the upgraded portlet, the server prints messages that indicate the following
portlet status:

+ WAR processing
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+ WAB startup
« Availability to users

You've upgraded and deployed your Liferay web plugin on your 7.0 instance. Great job!

9.9 Upgrading Ext Plugins

Ext plugins let you use internal APIs and even let you overwrite Liferay DXP core files. This puts
your deployment at risk of being incompatible with security, performance, or feature updates
released by Liferay. When upgrading to a new version of Liferay DXP, you must review all changes
and manually modify your Ext projects to merge your changes with Liferay DXP’s.

During your upgrade to 7.0, it’s highly recommended to leverage an extension point to customize
Liferay DXP instead of using you existing Ext plugin, if possible. 7.0 provides many extension
points that let you customize almost every detail of Liferay DXP. If there’s a way to customize
what you want with an extension point, do it that way instead. See the More Extensible, Easier to|
section for more details on the advantages of using Liferay DXP’s extension points.

For more information on Ext projects, how to decide if you need one, and how to manage them,

see the[Customization with Extisection.

9.10 Upgrading the Liferay Maven Build

If you're an avid Maven user and have been using it for Liferay Portal 6.2 project development, you
must upgrade your Maven build to be compatible with 7.0 development. There are two main parts
of the Maven environment upgrade process that you must address:

+ Upgrading to new 7.0 Maven plugins
Updating Liferay Maven artifact dependencies|

For more information on using Maven with 7.0, see the Maven tutorial section| For a guided
and expedited upgrade process for your Maven build, try the[Liferay Upgrade Planner]

Liferay also offers a Maven development environment tailored specifically for 7.0 development.
Learn more about this in the[Maven Workspace|tutorial.

You'll start off by upgrading your Maven environment’s Liferay Maven plugins.

Upgrading to New 7.0 Maven Plugins

The biggest change for your project’s build plugins is the removal of the liferay-maven-plugin.
Liferay now provides several individual Maven plugins that accomplish specific tasks. For example,
you can configure Maven plugins for Liferay’s CSS Builder, Service Builder, Theme Builder, etc.
With smaller plugins available to accomplish specific tasks in your project, you no longer have to
rely on one large plugin that provides many things you may not want.

For example, suppose your Liferay Portal 6.2 project was using the liferay-maven-plugin for Lif-
eray CSS Builder only. First, you should remove the legacy liferay-maven-plugin plugin dependency
from your project’s pom.xml file:
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<plugin>
<groupId>com.liferay.maven.plugins</groupId>
<artifactId>liferay-maven-plugin</artifactId>
<version>${liferay.version}</version>
<configuration>
<autoDeployDir>${liferay.auto.deploy.dir}</autoDeployDir>
<liferayVersion>${liferay.version}</liferayVersion>
<pluginType>portlet</pluginType>
</configuration>
</plugin>

Then, add the CSS Builder plugin dependency to your project’s pom.xml file:

<plugin>
<groupId>com.liferay</groupId>
<artifactId>com.liferay.css.builder</artifactId>
<version>1.8.21</version>
<executions>
<execution>
<id>default-build</id>
<phase>generate-sources</phase>
<goals>
<goal>build</goal>
</goals>
</execution>
</executions>
<configuration>
<docrootDirName>src/main/webapp</docrootDirName>
</configuration>
</plugin>

Some common Liferay Maven plugins are listed below, with their corresponding artifact IDs
and tutorials explaining how to configure them:
Common Liferay Maven Plugins

Name Artifact ID Tutorial

Bundle Support com.liferay.portal.tools.bundle.support Coming Soon

CSS Builder com.liferay.css.builder ICompiling SASS Files in a
Maven Project

DB Support com.liferay.portal.tools.db.support |DB Support Pluginl

Deployment com.liferay.deployment.helper Coming Soon

Helper

Javadoc Formatter com.liferay.javadoc.formatter Coming Soon

Lang Builder com.liferay.lang.builder Coming Soon

Service Builder com.liferay.portal.tools.service.builder Service Builder Plugin|

Source Formatter  |com.liferay.source.formatter Source Formatter Plugin|

Theme Builder com.liferay.portal.tools.theme.builder Theme Builder Plugin)

TLD Formatter com.liferay.tld.formatter Coming Soon

WSDD Builder com.liferay.portal.tools.wsdd.builder Coming Soon

XML Formatter com.liferay.xml.formatter Coming Soon

In Liferay Portal 6.2, you were also required to specify all your app server configuration settings.
For example, your parent POM probably contained settings similar to these:

<properties>
<liferay.app.server.deploy.dir>
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https://search.maven.org/#search%7Cga%7C1%7Ccom.liferay.source.formatter
https://search.maven.org/#search%7Cga%7C1%7Ccom.liferay.portal.tools.theme.builder
https://search.maven.org/#search%7Cga%7C1%7Ccom.liferay.tld.formatter
https://search.maven.org/#search%7Cga%7C1%7Ccom.liferay.portal.tools.wsdd.builder
https://search.maven.org/#search%7Cga%7C1%7Ccom.liferay.xml.formatter

E:\liferay-portal-6.2.8-ce-gal\tomcat-7.8.42\webapps
</liferay.app.server.deploy.dir>

<liferay.app.server.lib.global.dir>
E:\liferay-portal-6.2.0-ce-gal\tomcat-7.0.42\1ib\ext
</liferay.app.server.lib.global.dir>

<liferay.app.server.portal.dir>
E:\liferay-portal-6.2.8-ce-gal\tomcat-7.8.42\webapps\root
</liferay.app.server.portal.dir>

<liferay.auto.deploy.dir>
E:\liferay-portal-6.2.6-ce-gal\deploy
</liferay.auto.deploy.dir>

<liferay.version>
6.2.8
</liferay.version>

<liferay.maven.plugin.version>
6.2.0
</liferay.maven.plugin.version

</properties>
This is no longer required in 7.0 because Liferay’s Maven tools no longer rely on your Liferay
DXP installation’s specific versions. You should remove them from your POM file.

Awesome! You've learned about the new Maven plugins available to you for 7.0 development.
Next, you'll learn about updating your Liferay Maven artifacts.

Updating Liferay Maven Artifact Dependencies

Many Liferay Portal 6.2 artifact dependencies you were using have changed in 7.0. See the table
below for popular Liferay Maven artifacts that have changed:

Liferay Portal 6.2 Artifact ID 7.0 Artifact ID

portal-service com.liferay.portal.kernel
util-bridges com.liferay.util.bridges
util-java com.liferay.util.java
util-slf4j com.liferay.util.slf4j
util-taglib com.liferay.util.taglib

For more information on resolving dependencies in 7.0, see the [Resolving a Plugin’s Dependen
ties tutorial.

Of course, you must also update the artifacts you're referencing for your projects. If you're
using the Central Repository to install Liferay Maven artifacts, you won’t need to do anything more
than update the artifacts in your POMs. If, however, you're working behind a proxy or don’t have
Internet access, you must update your company-shared or local repository with the latest 7.0 Maven
artifacts. See the|Installing Liferay Maven Artifacts|tutorial for instructions.

With these updates, you can easily upgrade your Liferay Maven build so you can begin develop-
ing traditional plugin projects for 7.0.
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CHAPTER 10

OPTIMIZING PLUGINS FOR 7.0

Once you've|upgraded your plugin| you can optimize it to take advantage of all 7.0 offers. If you
haven'’t yet familiarized yourself with what's changed from Liferay Portal 6| the new benefits for]
developers, |0SGi and modularity} and the[improved tooling, make sure to do so as they’ll help you
understand and appreciate the optional improvements for plugins and plugin development these
tutorials demonstrate.

Here are some common optimizations to consider:

- Migrating to environments that help you develop and test more quickly, such as the
[[heme Generatoq for themes and |Liferay Workspace|for modules and web applications.

+ Adapting plugins to|Liferay’s modular architecture|and updated frameworks, such as Service
Builder.

« |Styling your app consistently using Clay|-the web implementation of Lexicon, Liferay’s design
language.

« Modularizing apps to reap the [benefits of modularity,

10.1 Migrating Traditional Plugins to Workspace Web Applications

After you've adapted your traditional plugin|to Liferay DXP’s API, you can continue maintaining
it in the Plugins SDK 7.0. The Plugins SDK, however, is no longer available for 7.0. Visit the
Deprecated Apps in 7.1: What To Do|article for more information on the Plugins SDK removal.
Liferay Workspace replaces the Plugins SDK|, providing a comprehensive Gradle development
environment and more. A simple command migrates traditional plugins (such as portlets) to
Gradle-based web application projects. From there you can build and deploy them to Liferay DXP
as Web ARchives (WARs).

Running the Migration Command

convert command migrates Plugins SDK plugins to web application projects in
Workspace’s wars folder. Plugin files are re-organized to follow the standard web application folder
structure.

Standard Web Application Anatomy:
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* [project root]
- src

% main

- webapp

- WEB-INF

- classes

- 1lib - Libraries
- descriptor files

- css > CSSfiles

- js > JavaScript files
- icons

- JSP files

* java - Java source
- build files

From the command line, navigate to the Liferay Workspace root folder. Then pass your Plugins
SDK project’s name to Blade’s convert command:

blade convert [PLUGIN_PROJECT_NAME]

Blade extracts the plugin from the Plugins SDK and reorganizes it in a standard web application
project in Workspace’s wars folder.

Note: Executing blade convert -1 lists Plugins SDK projects that can be migrated to Workspace
web apps. Run blade convert --all to migrate all the plugin projects.

The image below shows the plugin files before and after they’re migrated to Workspace web
apps.

The following table maps traditional plugin source files to the standard web application folder
structure Workspace uses.

Plugins SDK folders to web application folders:

Files Plugins SDK folder (old) Web app folder (new)
Java docroot/WEB-INF/src src/main/java

JSPs docroot src/main/webapp

icons docroot src/main/webapp

CSS docroot/css src/main/webapp/css

]S docroot/js src/main/webapp/js
descriptors docroot/WEB-INF src/main/webapp/WEB-INF
libraries docroot/WEB-INF/1ib src/main/webapp/lib

From your plugin’s new location, you can invoke Workspace Gradle tasks|on it and build its
.war file.

blade gw war

To deploy the .war, copy it from the plugin’s build/1libs folder to the [LIFERAY_HOME]/deploy
folder.

Welcome to your plugin’s new home in Workspace!
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Project Layouts
“® mesr Plugins SDK |- « Workspace

Build File

Figure 10.1: The convert command migrates a Plugins SDK project to a Workspace web application project. It moves Java source files to src/main/java and all other
files/folders to src/main/webapp.

Related Topics

Workspace Development lifecycle]
Workspace Gradle Tasks|
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I CHAPTER 11 I

MODULARIZING PLUGINS

As described in|Benefits of Liferay 7 for Liferay 6 Developers), applications that comprise OSGi
modules offer considerable advantages over monolithic applications.

The main benefit is that modular development practices structure code in ways that reduce
maintenance costs. These practices involve, for example, defining contracts (such as APIs) more
clearly, hiding internal classes, and handling dependencies more carefully. Related to this, Java
package dependencies are explicitly listed within a module. Modules run only when all their
dependencies are met. This eliminates many obscure run time errors.

Splitting large applications into small independent modules lets you focus on smaller release
cycles for those modules. Individual modules can be updated independently of the others. For
instance, you might fix a JSP’s security issue in an application’s web (client) module. The issue only
affects that module-none of the application’s other modules need change.

The scenarios described below can help you decide whether to convert an application to
modules.

When not to convert?

* You have a portlet that’s JSR-168/286 compatible and you still want to be able to deploy it
to another portlet container. In this case, it’s best to stay with the traditional WAR model.
(To eliminate this reason for not converting, Liferay is discussing with other vendors the
possibility of making modular portlets a standard.)

* You're using a complex web framework that is heavily tied to the Java EE programming
model and the amount of effort necessary to make it work with OSGi is more than you feel is
necessary or warranted.

* You want to minimize effort to get your application working on 7.0.

When to convert?

* You have a very large application with many lines of code. If you have lots of developers
making changes, separating the code into modules can make it easier and faster to get releases
out.

* Your application has reusable parts that you want to consume outside of it. For instance,
your application has business logic that you're reusing in different projects. Modules let you
consume their services from other modules.

+ In general, you want to start reaping the benefits of modular development.
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You can now make an informed decision on whether to stick with yourjupgraded traditionall
as is or modularize it to leverage modularity.
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I CHAPTER 12

MODULARIZING AN EXISTING PORTLET

An application with properly modularized plugins offers several benefits. You can release individ-
ually its plugins without releasing the entire application. External clients can consume services
from particular plugins without having to depend on an entire application. And by splitting up
large amounts of code into concise modules, teams can more easily focus on particular areas of
the application. These are just a few reasons to modularize application plugins.

In these tutorials, you'll learn how to convert your traditional application into modules. Before
getting started, it’s important to reiterate that the module structure shown in these tutorials is
just one of many ways for structuring your application’s modules. Also applications come in all
different shapes and sizes. There may be special actions that some applications require. These
tutorials provide the general process for converting to modules using Liferay’s module structure.

Here’s what'’s involved:

Converting portlet classes and the Ul
Converting Service Builder interfaces and implementations|
Building and deploying modules|

The instructions apply to portlets for both Liferay DXP Digital Enterprise and Liferay Portal CE.
The first thing you’ll do is create your application’s web (client) module.

12.1 Converting Your Application's Portlet Classes and Ul

The first thing you’ll do is create your application’s root folder and the folder structure for its
web client module. This module holds portlet classes and the web UI. Before you start creating
a skeleton structure for the modules, determine the modules that comprise this version of your
application. If your application provides service API and implementation classes (which is the case
for all Liferay Service Builder applications), you'll create separate modules for them. This tutorial
assumes the Maven project model, although any build tools or folder structure is permissible.

Note: You should use the build plugin versions that support the latest OSGi features. The fol-
lowing Gradle or Maven build plugin versions should be used in their respective build frameworks:
Gradle
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+ biz.aQute.bnd:biz.aQute.bnd.gradle:3.2.0 or
+ org.dm.gradle:gradle-bundle-plugin:0.9.0

Maven

+ biz.aQute.bnd:bnd-maven-plugin:3.2.0

Here are the steps for creating the folder structure:

1. Create the root folder. It is the new home for your application’s independent modules and
configuration files. For example, if your application’s name is Tasks, then your root folder
could be tasks.

If your application uses Liferay Service Builder, use the following Blade CLI|command to
generate the parent folder and service implementation and service API modules in it. If the
parent folder already exists, it must be empty. This command names the parent folder after
the APPLICATION_NAME:

blade create -t service-builder -p [ROOT_PACKAGE] [APPLICATION_NAME]

The *-service and *-api module folders are described later in this tutorial.

2. Create the folder structure for your web client module. [Blade CLI|and [Maven|generate project
folder structures based on [project templates,

For example, navigate to the root folder (e.g., tasks) and run the following Blade CLI command
to generate a generic web client module structure:

blade create -t mvc-portlet [APPLICATION_NAME]-web

3. In your *-web module, replace the /src/main/java/[APPLICATION_NAME] folder with your root
Java package. For example, if your application’s root package name is com.liferay. tasks.web,
your class’s folder should be /src/main/ java/com/1liferay/tasks/web. Also, remove the init. jsp
and view. jsp files from the src/main/resources/META-INF/resources folder. You'll use your ex-
isting application’s JSPs instead of these generated default JSPs.

4. Verify that your *-web module folder resides in your application’s root folder (marked by
[APPLICATION_NAME] below)’s and your *-web module’s folder structure looks like this:

» [APPLICATION_NAME]
— [APPLICATION_NAME]-web
* Src
- main
- java
- [ROOT_PACKAGE ]

* resources
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- content
- Language.properties

- META-INF
* resources

* bnd.bnd
* build.gradle

The remaining steps affect the web client module (*-web module).

. The bnd.bnd file is used to generate your module’s MANIFEST.MF file when you build your project.
Open it and change it to fit your application. There’s further documentation about configuring
your module’s bnd.bnd. For example, here’s the Liferay dictionary-web module’s bnd.bnd:

Bundle-Name: Liferay Dictionary Web
Bundle-SymbolicName: com.liferay.dictionary.web
Bundle-Version: 1.8.6

For a more advanced example, examine the journal-web module’s bnd.bnd:

Bundle-Name: Liferay Journal Web
Bundle-SymbolicName: com.liferay.journal.web
Bundle-Version: 2.0.8
Export-Package:\
com.liferay.journal.web.asset,\
com.liferay.journal.web.dynamic.data.mapping.util,\
com.liferay.journal.web.social,\
com.liferay.journal.web.util
Liferay-JS-Config: /META-INF/resources/js/config.js
Liferay-Releng-Module-Group-Description:
Liferay-Releng-Module-Group-Title: Web Content
Web-ContextPath: /journal-web

. Open the build.gradle file. |[Specify all your module’s dependencies|here. The one gener-
ated for you is pre-populated with content and default dependencies. Add your module’s
dependencies in the dependencies {...} block.

[Finding Liferay API Modules|lists common Liferay API module’s symbolic names. The
Javadoc overviews for|7.0/and Liferay apps/list each module’s symbolic name and version. The
|Configuring Dependencies tutorialldemonstrates finding artifact information and specifying
dependencies. [Liferay DXP provides many Java packages and entire artifacts|at runtime
in the OSGi container. Your module is activated after installation once all its dependencies
resolve. Unresolved dependencies appear in the log. Here’s an example message:

! could not resolve the bundles: ... Unresolved requirement: Import-Package: ... Unresolved requirement: Require-
Capability ...

. Copy your traditional application’s JSP files into the /src/main/resources/META-INF/resources
folder. In most cases, all of your application’s JSP files belong in the web client module.

. Copy your portlet classes and supporting classes that aren’t related to[Service Builderjinto their
respective package folders in the web client module. Organizing classes into sub-packages
can make them easier to manage.

For example, here’s the journal-web module’s Java source folder structure:
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* journal-web

- éfc/main/java/com/liferay/journal/web/
* asset
- [classes]
* configuration
- [classes]
% dynamic/data/mapping/util
- [classes]
* internal

- application/list
- [classes]

- custom/attributes
- [classes]

- dao/search
- [classes]

* social
- [classes]
* util

- [classes]

**Note:** Many applications have API and implementation classes. These
classes belong in API and implementation modules. The next tutorial
demonstrates copying those classes into modules.
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o.

10.

11.

12.

Now that the necessary classes are in your client module, you must make them comply
with OSGi. If you're a beginner, we recommend using the Declarative Services component
framework because Liferay DXP uses it. This tutorial assumes that you're using Declarative
Services. You can, however, use any other OSGi component framework.

Review your traditional application’s XML files and migrate the configuration and metadata
information to the portlet class as component properties. You can do this by adding the
@Component annotation to your portlet class and adding the necessary properties to that anno-
tation. Examine themapping of the portlet descriptors to component properties, The end
result should look similar to the following example:

@Component(

immediate = true,

property = {
"com.liferay.portlet.display-category=category.sample",
"com.liferay.portlet.icon=/icon.png",
"javax.portlet.name=1",
"javax.portlet.display-name=Tasks Portlet",
"javax.portlet.security-role-ref=administrator,guest,power-user",
"javax.portlet.init-param.clear-request-parameters=true",
"javax.portlet.init-param.view-template=/view.jsp",
"javax.portlet.expiration-cache=0",
"javax.portlet.supports.mime-type=text/html",
"javax.portlet.resource-bundle=content.Language",
"javax.portlet.info.title=Tasks Portlet",
"javax.portlet.info.short-title=Tasks",
"javax.portlet.info.keywords=Tasks",

}7

service = Portlet.class

)
public class TasksPortlet extends MVCPortlet §

}

Convert all references of the portletId (e.g., 58_INSTANCE_4gtH) to the class name of the portlet,
replacing all periods with underscores (e.g., com_liferay_web_proxy_portlet_WebProxyPortlet).

Migrate your traditional application’s resource actions (if it has any), into your client module.
Create the /src/main/resources/resource-actions/default.xml file, and copy your resource
actions there. Make sure to create the src/portlet.properties file and add the following

property:

resource.actions.configs=resource-actions/default.xml

As an example, see the Directory application’s default.xml.

Note thatjthe permissions API has changed in 7.1} adapt your permissions helpers accordingly.

Add your language keys to the src/main/resources/content/Language.properties file. Only in-
clude the language keys unique to your application. Liferay DXP’s language keys are available
to all portlet applications.

Awesome! You've created your application’s web client module and completed some of the
most common tasks for modularizing your portlet classes and UI. To convert other parts of your
application this tutorial hasn’t covered, examine the [Liferay DXP developer tutorials|to see how
those parts fit into application modules. The tutorials are divided into popular areas so you can
easily find the topical information you need.
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Lastly, the table below is a quick reference guide that maps files and Java packages from a
traditional portlet plugin to a module for a fictitious application called tasks-portlet.

Traditional Plugin | Module | tasks-portlet/docroot/WEB-INF/src/com.liferay.tasks.asset
tasks-web/src/main/java/com.liferay.tasks.asset | tasks-portlet/docroot/WEB-INF/src/com.liferay.tasks.portlet
| tasks-web/src/main/java/com.liferay.tasks.portlet | tasks-portlet/docroot/WEB-INF/src/content
| tasks-web/src/main/resources/content | tasks-portlet/docroot/WEB-INF/src/resource-actions |
tasks-web/src/main/resources/resource-actions | tasks-portlet/docroot/WEB-INF/src/portlet.properties
| tasks-web/src/main/resources/portlet.properties | tasks-portlet/docroot/init.jsp | tasks-
web/src/main/resources/META-INF/resources/init.jsp | tasks-portlet/docroot/tasks | tasks-
web/src/main/resources/META-INF/resources/tasks | tasks-portlet/docroot/upcoming_tasks | tasks-
web/src/main/resources/META-INF/resources/upcoming_tasks |

Many applications only have a web client module. Larger, more complex applications, such
as Liferay Service Builder applications, require additional modules to hold their service API and
service implementation logic. You'll learn how to create these modules next.

12.2 Converting Your Application's Service Builder APl and Implementation

In this tutorial, you'll learn about converting a Liferay Portal 6 Service Builder application to a 7.0
style application. In the|previous tutorial, you learned how to generate your implementation and
APImodules. If you haven’t yet run the service-builder Blade CLI command outlined in step 2 of the
previous tutorial, run it now. The API module holds your application’s Service Builder-generated
API and the implementation module holds your application’s Service Builder implementation.

Before you begin editing the API and implementation modules, you must configure your root
project (e.g., tasks) to recognize the multiple modules residing there. A multi-module Gradle
project must have a settings.gradle file in the root project for building purposes. When you
generated your Service Builder project’s modules using Blade CLI, the settings.gradle file was
inserted and pre-configured for the api and service modules. You should add your web module into
the Service Builder project’s generated parent folder and define it in the settings.gradle file too.
You'll configure your web module via Gradle settings later, but for now, copy the module into the
project generated by the service-builder template. An example tasks project’s root folder would
look like this:

» tasks

— gradle

— tasks-api

— tasks-service
— tasks-web

— build.gradle

— gradlew

— settings.gradle

Your root project folder should now be in good shape. Next, use Service Builder to generate
your application’s service API and service implementation code.
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1.

2.

Copy your traditional application’s service.xml file into the implementation module’s root
folder (e.g., tasks/tasks-service).

Blade CLI generated a bnd.bnd file for your service implementation module. Edit this bnd.bnd
file to fit your application. For an example of a service implementation module’s bnd file,
examine the export-import-service module’s bnd below:

Bundle-Name: Liferay Export Import Service

Bundle-SymbolicName: com.liferay.exportimport.service

Bundle-Version: 4.0.8

Export-Package: \
com.liferay.exportimport.content.processor.base,\
com.liferay.exportimport.controller,\
com.liferay.exportimport.data.handler.base,\
com.liferay.exportimport.lar,\
com.liferay.exportimport.lifecycle,\
com.liferay.exportimport.messaging,\
com.liferay.exportimport.portlet.preferences.processor.base,\
com.liferay.exportimport.portlet.preferences.processor.capability,\
com.liferay.exportimport.search,\
com.liferay.exportimport.staged.model.repository.base,\
com.liferay.exportimport.staging,\
com.liferay.exportimport.xstream

Liferay-Releng-Module-Group-Description:

Liferay-Releng-Module-Group-Title: Data Management

Liferay-Require-SchemaVersion: 1.0.0

-includeresource: content=../../staging/staging-lang/src/main/resources/content

Blade CLI also generated your service implementation module’s build.gradle file. In this file,
Service Builder is already configured to generate code both in this module and in your service
API module. When you run Service Builder, [Java classes, interfaces, and related files are|
in your *api and *service modules. Open your service implementation module’s
build.gradle file to view the default configuration.

As you've learned already, you don’t have to accept the generated build files’ defaults. Blade
CLI simply generated some standard OSGi and Liferay configurations.

For example, Service Builder is already available for you by default. Blade CLI applies the
Service Builder plugin automatically when a project contains the service.xml file. With the
Service Builder plugin already available, you don’t have to worry about configuring it in your
project.

Another important part of your service implementation module’s build.gradle file is the
buildService{...} block. This block configures how Service Builder runs for your project.
The current configuration generates your API module successfully, but extra configuration
might be necessary in certain cases.

. Navigate to your root project folder. Then run gradlew buildService.

Your service API, implementation classes, and configuration (SQL, Hibernate, Spring, etc.)
are generated from your service.xml file in their respective modules. The |Service Builder|

has multiple options.

. Now that you’ve run Service Builder, copy your business logic classes into your implementa-

tion module. The table below highlights popular Liferay Portal 6 classes and packages and
where to place them in your application. This table suggests how to organize your classes
and configuration files; however, remember to follow the organizational methodologies that
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make the most sense for your application. One size does not fit all with your modules’ folder
schemes.

Plugin Package | Module Package |
|- |
“tasks-portlet/docroot/WEB-INF/src/com.liferay.tasks.model.impl® | ‘tasks-service/src/main/java/com.liferay.tasks.model.impl®
*tasks-portlet/docroot/WEB-INF/src/com.liferay.tasks.service.impl® | ‘tasks-service/src/main/java/com.liferay.tasks.service.impl® |
“tasks-portlet/docroot/WEB-INF/src/com.liferay.tasks.service.permission’ | ‘tasks-service/src/main/java/com.liferay.tasks.service.permission®
*tasks-portlet/docroot/WEB-INF/src/com.liferay.tasks.service.persistence.impl® | “tasks-service/src/main/java/com.liferay.tasks.service.persistence
*tasks-portlet/docroot/WEB-INF/src/com.liferay.tasks.social® | ‘tasks-service/src/main/java/com.liferay.tasks.social®
*tasks-portlet/docroot/WEB-INF/src/com.liferay.tasks.util® | “tasks-service/src/main/java/com.liferay.tasks.util®
*tasks-portlet/docroot/WEB-INF/src/custom-sql® | ‘tasks-service/src/main/resources/META-INF/custom-sql®

7. Once you've copied your business logic, run gradlew buildService again to generate the re-
maining services.

Now that your services are generated, you must wire up your modules so they can reference
each other when deployed to Liferay’s OSGi container. Blade CLI has already partially completed
this task. For example, it assumes that the service implementation module depends on the service
API module.

You still need to associate the client module with the api and service modules, since they were
generated separately. To do this, follow the steps below:

1. Inyourroot project’s settings.gradle file, add the web module with the api and service modules
so it’s included in the Gradle build lifecycle:

include "tasks-api", "tasks-service", "tasks-web"

2. Add the api and service modules as dependencies in you client module:

dependencies {
compileOnly project(':tasks-api')
compileOnly project(':tasks-service')

Excellent! You've successfully generated your application’s services using Service Builder. They
now reside in modules, and can be deployed to 7.0.

12.3 Building Your Application's Module JARs for Deployment

Now it’s time to build and deploy your modules. To build your project, run gradlew build from your
application project’s root folder.

Now check all of your modules’ /build/libs folders. There should be a newly generated JAR file
in each, which is the file to deploy. You can deploy each JAR by running blade deploy from each
module’s root folder.
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Note: If you deploy your modules out of order, you might receive error messages. For instance, if
you try deploying your web client module first, errors occur if it relies on the service implementation
and service API modules. Once each module’s dependencies are met, they deploy in Liferay.
Gogo Shell commands let you check module dependencies.

Once you've successfully deployed your modules, you can list them from the Gogo shell as
shown below.
% telnet localhost 11311

g! 1b

327 |Active 1|tasks—web (1.0.8.201509281644)
328|Active 1|tasks-service (1.0.9.201589281644)
329 |Active 1|tasks—api (1.8.9.201509281644)

g!

Figure 12.1: Once you’ve connected to your Liferay instance in your Gogo shell prompt, run (b to list your new converted modules.

These tutorials explained how to convert your traditional application into the modular format
of a 7.0 style application. Specifically, you learned how to

+ Create a web client (*-web) module that holds your application’s portlet classes and UI.
« Create a service implementation module (*-service) and a service API module (*-api).
+ Run Service Builder to generate code for your application’s service and API modules.
« Wire your modules together by declaring their dependencies on each another.

+ Build your modules and deploy them to your Liferay DXP installation.

Great job!
Related Topics
Portlets]
IService Builder]

12.4 Migrating Data Upgrade Processes to the New Framework for Modules

When you make database changes to your application, you must use a data upgrade process to
migrate users’ existing data to the new database schema. While the old framework required several
classes, the new framework can orchestrate the upgrade steps from a single class. Managing the
steps from one class facilitates developing upgrade processes. The data upgrade framework you
use depends on your development framework. This tutorial shows you how to migrate to the new

framework.

« If your|upgraded plugin|is a traditional WAR, you don’t need to do anything special; existing
upgrade processes|adapted to 7.0's API|work as is. The new data upgrade framework is for

modules only.

« If you converted your upgraded plugin to a module or you have an upgraded module, you
must migrate any upgrade processes you want to continue using to the new data upgrade

framework.
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You can migrate any number of old upgrade processes (starting with the most recent ones) to
the new framework. For example, if your module has versions 1.0, 1.1, 1.2, and 1.3, but you only
expect customers on versions 1.2 and newer to upgrade, you might migrate upgrade processes for
versions 1.2 and 1.3 only.

Before beginning, make sureyou know how|to create an upgrade process that uses the new
framework.

Note: Liferay Portal 6 plugins may also include verify processes. Although you can migrate
the verify processes to 7.0 without any changes, it’s a best practice to perform verification in your
upgrade processes instead.

First, you'll review how Liferay Portal 6 upgrade processes work.

Understanding Liferay Portal 6 Upgrade Processes

Before getting started, it's important to understand how Liferay Portal 6 upgrade processes are
structured. As an example, you’ll use the Liferay Portal 6.2 upgrade process for the Knowledge
Base Portlet.

In Liferay Portal 6 upgrade processes, the upgrade step classes for each schema version are
in folders named after their schema version. For example, the Knowledge Base Portlet’s upgrade
step classes are in folders named v1_0_6, v1_1_80, v1_2_8, and so on. Each upgrade step class ex-
tends UpgradeProcess and overrides the doUpgrade method. The code in doUpgrade performs the
upgrade. For example, the Knowledge Base Portlet’s v1_08_8/UpgradeRatingsEntry upgrade step ex-
tends UpgradeProcess and performs the upgrade via the updateRatingsEntries() call in its doUpgrade
method:

public class UpgradeRatingsEntry extends UpgradeProcess {

@0verride

protected void doUpgrade() throws Exception {
updateRatingsEntries();

}

protected void updateRatingsEntries() throws Exception {
// Upgrade code
}

The upgrade process classes are on the same level as the folders containing the upgrade steps
and are also named after their schema version. For example, the Knowledge Base Portlet’s up-
grade process classes are named UpgradeProcess_1_0_8, UpgradeProcess_1_1_8, UpgradeProcess_1_2_0,
and so on. Each upgrade process class also extends UpgradeProcess and runs the upgrade pro-
cess in the doUpgrade method. It runs the upgrade process by passing the appropriate upgrade
step to the upgrade method. For example, the doUpgrade method in the Knowledge Base Portlet’s
UpgradeProcess_1_0_8 class runs the upgrade steps UpgradeRatingsEntry and UpgradeRatingsStats via
the upgrade method:

@0verride
protected void doUpgrade() throws Exception {
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upgrade(UpgradeRatingsEntry.class);
upgrade(UpgradeRatingsStats.class);
}

Now that you know how Liferay Portal 6 upgrade processes are defined, you'll learn how to
convert them to the new upgrade process framework in 7.0.

Converting your Liferay Portal 6 Upgrade Process to 7.0

So how do Liferay Portal 6 upgrade processes compare to those that use the new upgrade process
framework? First, the upgrade step classes are the same, so you can leave them unchanged. Here
are the big changes in the new upgrade processes:

« [A single registrator class replaces upgrade process classes.|
« |[Service Builder services require a Bundle Activator.|

Start your conversion by creating a registrator class.

Create a Registrator Class

The new data upgrade framework requires using registrator class instead of upgrade process classes.
You must combine your upgrade process classes’ functionality into a single registrator class. Recall
fromthe data upgrade process tutorial|that registrators define an upgrade process that the upgrade
process framework executes. Each registry.register call in the registrator registers the appropriate
upgrade steps for each schema version. You must therefore transfer the functionality of your old
upgrade process classes’ doUpgrade methods into a registrator’s registry.register calls.

For example, click here to see the Knowledge Base Portlet’s new 7.0 upgrade process in GitHub.

Besides some additional upgrade step classes to handle changes made to the portlet
for 7.0, the only difference in this upgrade process is that it contains a single registra-
tor class, KnowledgeBaseServiceUpgrade, instead of multiple upgrade process classes. The
KnowledgeBaseServiceUpgrade class, like all registrators, calls the appropriate upgrade steps for each
schema version in its registry.register calls. For example, the first registry.register call registers
the upgrade process for the 1.8.8 schema version:

registry.register(
"com.liferay.knowledge.base.service", "6.6.1", "1.8.0",
new com.liferay.knowledge.base.internal.upgrade.v1_0_6.
UpgradeRatingsEntry(),
new com.liferay.knowledge.base.internal.upgrade.v1_0_6.
UpgradeRatingsStats());

Compare this to the above doUpgrade method from the corresponding Liferay Portal 6 upgrade
process class UpgradeProcess_1_6_8. Both call the same upgrade steps.
Next, create a Bundle Activator if your modularized plugin uses Service Builder.

Create a Bundle Activator

If your module implements Service Builder services, it needs a Bundle Activator to initialize a
record in the release table. [Creating a Bundle Activator]is straightforward.

That’s it! For instructions on creating new upgrade processes for 7.0, including complete steps
on creating a registrator,
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Related Topics

|Creating Data Upgrade Processes for Modules|
Upgrading Plugins to 7.0

[From Liferay Portal 6 to 7|
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I CHAPTER 13

FROM LIFERAY DXP 7.0 TO 7.1

7.0 offers new and improved frameworks and APIs that make your plugins faster, more secure, and
easier to maintain. Upgrading plugins from Liferay DXP 7.0 to 7.1 is easier than ever too. These
tutorials show you how:

+ [Upgrading Plugins|
Upgrading Themes|
« [Upgrading Layout Templates|

Upgrading plugins (portlets, customizations, and extensions) is up first.
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I CHAPTER 14

UPGRADING PLUGINS FROM LIFERAY DXP 7.0 TO 7.1

Liferay Workspace’s Target Platform feature and Upgrade Planner take a lot of manual intervention
out of upgrading to 7.0. Target Platform facilitates updating dependencies to 7.0, and the Upgrade
Planner helps you adapt plugins to 7.0’s API. This tutorial explains the plugin upgrade steps.

Note: Blade CLI’s convert command |migrates traditional plugins to Liferay Workspace], so you
can leverage Workspace’s upgrade features.

Here are the plugin upgrade steps:

1. [Update your Liferay Workspace|to that latest version.

2. Update your Liferay DXP-related dependencies by/(setting your Target Platform|to the latest
version of 7.0. (Optional)

3. [Update your plugin’s remaining dependencies|,

4. |Adapt your code to 7.0’s API using the Upgrade Planner, The Upgrade Tool shows you where
breaking changes|affect your code and addresses many of them automatically.

Congratulations! Your upgraded plugin is ready to(deploy to 7.0

Note: If your plugin resides outside of a Workspace, [apply the Target Platform Gradle plugin to|
so you can set that project’s Target Platform.

14.1 Related Topics

[Liferay Workspace|
IManaging Target Platforms for Workspace|
|Configuring Dependencies|
[Liferay Dev Studio]
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I CHAPTER 15

UPGRADING 7.0 THEMES

If you've developed themes in Liferay DXP 7.0, as part of your upgrade you’ll want to use them
in 7.0. The upgrade process requires several modifications. The [Liferay Theme Generator|helps
automate this process.

The following tutorials show you how to upgrade your Liferay Portal 7.0 themes to 7.0:

Upgrading 7.0 Themes to 7.1

15.1 Upgrading 7.0 Layout Templates

If you've developed layout templates in Liferay DXP 7.0, you can upgrade them for 7.0. The upgrade
process requires minimal changes.
The following tutorial shows you how to upgrade your Liferay Portal 7.0 layout templates to 7.0:

« [Upgrading 7.0 Layout Templates to 7.1
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I CHAPTER 16 I

DEVELOPING A WEB APPLICATION

In this Learning Path, you'll create the Liferay Guestbook Web Application from scratch using
tools like Liferay Dev Studio DXP and Blade tools. As you create this application, you'll learn how
to create a back-end database, web services, a security model, UI, and more using all the best
practices and standards. Completing this Learning Path prepares you to write your own application
and further explore Liferay’s APIs.

To develop a web application with Liferay, start at the beginning: setting up a Liferay devel-
opment environment. Though you can use anything from a text editor and the command line to
your Java IDE of choice, Liferay Dev Studio DXP optimizes development on Liferay’s platform. It
integrates Liferay’s Blade tools for modular development.

Once you set up your development environment, you can create the application. From modeling
data to Service Builder, you'll learn everything you need to know to create and run your application.

From there you’ll see everything from UI standards to providing remote services. Once every-
thing is completed and wrapped up with a bow, you can distribute the application on Marketplace.

Let’s Go!

16.1 Development Setup Overview

Liferay’s development tools help you get started fast. The basic steps for installing Liferay Dev
Studio DXP are

+ Download a Liferay Dev Studio DXP bundle.
+ Unzip the downloaded package to a location on your system.

« Start Dev Studio DXP.

You'll follow these steps and then generate an environment for developing your first Liferay
DXP application.

Installing a Liferay Dev Studio DXP Bundle

Follow these steps:
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1.

3.

Download and install the Java Development Kit (JDK). Liferay DXP runs on Java. The JDK is
required because you'll be developing Liferay DXP apps in Liferay Dev Studio DXP. The JDK
is an enhanced version of the Java Environment used for developing new Java technology.
Use JDK 8 or JDK 11.

. Download and install [Liferay Dev Studio DXP|Installing it is easy: unzip it to a convenient

location on your system.

To run Liferay Dev Studio DXP, run the LiferayDeveloperStudio executable.

The first time you start Liferay Dev Studio DXP, it prompts you to select an Eclipse workspace. If
you specify an empty folder, Liferay Dev Studio DXP creates a new workspace in that folder. Follow
these steps to create a new workspace:

1.

When prompted, indicate your workspace’s path. Name your new workspace guestbook-
workspace and click OK.

When Liferay Dev Studio DXP first launches, it presents a welcome page. Click the Workbench
icon to continue.

Nice job! Your development environment is installed and your workspace is set up.

Creating a Liferay Workspace

Now you'll create another kind of workspace—a|Liferay Workspace, By holding and managing your
Liferay DXP projects, a Liferay Workspace provides a simplified, straightforward way to develop
Liferay DXP applications. In the background, a Liferay Workspace uses and |Gradle/to
manage dependencies and organize your build environment. Note that to avoid configuration
issues, you can only create one Liferay Workspace for each Eclipse Workspace.

Follow these steps to create a Liferay Workspace in Liferay Dev Studio DXP:

1.

Select File > New - Liferay Workspace Project. Note: you may have to select File > New - Other,
then choose Liferay Workspace Project in the Liferay category.

A New Liferay Workspace dialog appears, which presents several configuration options.

. Give your workspace the name com-1liferay-docs-guestbook.

. Next, choose your workspace’s location. Leave the default setting checked. This places your

Liferay Workspace inside your Eclipse workspace.

. For Liferay Version select 7.1.

. Check the Download Liferay bundle checkbox to download and unzip a Liferay DXP instance

in your workspace automatically. When prompted, name the server liferay-tomcat-bundle.

Click Finish to create your Liferay Workspace. This may take a while because Liferay Liferay
DXP downloads the Liferay DXP bundle in the background.

A dialog appears prompting you to open the Liferay Workspace perspective. Click Yes, and your
perspective switches to Liferay Workspace.

Congratulations! Your development environment is ready! Next, you'll get started developing
your first Liferay DXP application.
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Figure 16.1: By selecting Liferay Workspace, you begin the process of creating a new workspace for your Liferay DXP projects.
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® 9 New Liferay Workspace

Liferay Workspace Project

Create a new liferay workspace

Project name: ' com-liferay-docs-guestbook

Use default location

Location: Users/kosamae/guestbook-workspace =

Build type: | Gradle

Liferay version: | 7.1

. Download Liferay bundle

Server name: | |iferay-tomcat-bundle

Bundle url: N | https:/freleases-cdn.liferay.com/portal/7.1.0-03/liferay-ce-portal-tomecat- Il

[] Add project to working set

Waorking set:

€3
f::-
]

@ < Back Mext = | Cancel | Finish

Figure 16.2: Liferay Dev Studio DXP provides an easy-to-follow menu to create your Liferay Workspace.

146




I CHAPTER 17

CREATING A WORKING PROTOTYPE

So far, you've installed Liferay Dev Studio DXP and created a Liferay Workspace. Next, you'll create
your application and start adding features to it. Here’s what you'll do:

+ Create your application and deploy it to your Liferay DXP instance.

+ Create a functional button for adding and removing guestbook entries.

+ Create a form for users to create and edit guestbook entries.

+ Create a Ul for displaying guestbook entries.

« Implement a prototype storage system (to be replaced later) for storing guestbook entries.

At the end, you’ll have a fully functional prototype application ready to be enhanced later!

There’s no time like now to get started.
Let’s Go!

17.1 Writing Your First Liferay DXP Application

<p id="stepTitle">Developing Your First Portlet</p><p>Step 1 of 8</p>

Now you’ll learn step-by-step how to create your project and deploy your application to Liferay
DXP. Before you know it, you'll have your application deployed alongside those that come with
Liferay DXP.

Your first application is simple: you'll build a guestbook application that looks like this:

By default, it shows guestbook messages that users leave on your website. To add a message,
you click the Add Entry button to show a form for entering and saving a message.

Ready to write your first Liferay DXP application?

Creating Your First Liferay DXP Application

Your first step is to create a Liferay Module Project. Modules are the core building blocks of Liferay
DXP applications. Every application is made from one or more modules. Each module encapsulates
a functional piece of an application. Multiple modules form a complete application.

These modules are OSGi modules. The OSGi container in Liferay DXP can run any OSGi module.
Each module is packaged as a JAR file that contains a manifest file. The manifest is needed for
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GUESTBOOK

Message Name
Great website! Joe Bloggs
Add Entry

Figure 17.1: You'll create this simple application.

the container to recognize the module. Technically, a module that contains only a manifest is still
valid. Of course, such a module wouldn’t be very interesting.

Now you’ll create your first module. For the purpose of this Learning Path, you'll create your
modules inside your Liferay Workspace. Follow these instructions to create your first Liferay
Module Project:

1. In the Project Explorer in Liferay Dev Studio DXP, right click on your Liferay Workspace and
select New - Liferay Module Project.

2. Complete the first screen of the wizard with the following information:

« Enter guestbook-web for the Project name.
+ Use the Gradle Build type.
+ Select mvc-portlet for the Project Template.

Click Next.

3. On the second screen of the wizard, enter Guestbook for the component class name, and
com.liferay.docs.guestbook.portlet for the package name. Click Finish.

Note that it may take a while for Dev Studio DXP to create your project, because Gradle down-
loads your project’s dependencies for you during project creation. Once this is done, you have a
module project named guestbook-web. The mvc-portlet template configured the project with the
proper dependencies and generated all the files you need to get started:

« The portlet class (in the package you specified)
- JSP files (in /src/main/resources)
« Language properties (also in /src/main/resources)

Your new module project is a portlet application. Next, you'll learn exactly what a portlet is.
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Figure 17.2: Your new module project appears in your Liferay Workspace’s modules folder.

What is a Portlet?

Web applications can be simple: they might show you one piece of information, such as an article.
A complex application might track your taxes as you enter lots of data into an application that
calculates whether you owe or are due a refund. These applications run on a platform that provides
application developers the building blocks they need to make applications.

Liferay DXP provides a platform that contains common features needed by today’s applications,
including user management, security, user interfaces, services, and more. Portlets are one of those
basic building blocks. Often a web application takes up the entire page. If you want, you can do
this with applications in Liferay DXP as well. Portlets, however, let you serve many applications on
the same page at the same time. Liferay DXP’s framework takes this into account at every step. For
example, features like platform-generated URLs exist to support Liferay’s ability to serve multiple
applications on the same page.

What is a Component?

Portlets created in Liferay Module Projects are generated as Components. If a module (sometimes
also called a bundle) encapsulates pieces of your application, a component is the object that
contains the core functionality. A Component is managed by a component framework or container.
Components are deployed inside modules, and they’re created, started, stopped, and destroyed as
needed by the container. What a perfect model for a web application! It can be made available
only when needed, and when it’s not, the container can make sure it doesn’t use resources needed
by other components.

In this case, you created a Declarative Services (DS) component. With Declarative Services, you
declare that an object is a component, and you define data about the component so the container
knows how to manage it. A default configuration was created for you; you'll examine it later.

Deploying the Application

Even though all you've done is generate it, the guestbook-web project is ready to be built and deployed.
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PORTLET
5

PORTLET 2

Figure 17.3: Many Liferay applications can run at the same time on the same page.

. Make sure that your server is running, and if it isn’t, select it in Dev Studio DXP’s Servers
pane and click the start button (9).

. After it starts, drag and drop the guestbook-web project from the Project Explorer to the server.

Figure 17.4: Drag and drop the module.

. Open a browser and navigate to Liferay DXP (http://localhost:8080 by default).

If this is your first time starting Liferay DXP, you’ll go through a short wizard to set up your
server. In this wizard, make sure you use the default database (Hypersonic). Although this
database isn’t intended for production use, it works fine for development and testing.

. To add an application to a page, click Add () in the upper right hand corner.
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5. Select Widgets. In the Applications list, your application should appear in the Sample category.
Its name is Guestbook.

GUESTBOOK

Hello from Guestbook!

Hello World

Welcome to Liferay Community Edition Portal 7.1.0 CE Beta 3
(Judson / Build 7100 / June 8, 2018).

Figure 17.5: This is the default Liferay home page. It contains the Hello World widget and the initial version of the Guestbook application that you created.

Now you’re ready to jump in and start developing your Guestbook portlet.

17.2 Creating an Add Entry Button

<p id="stepTitle">Developing Your First Portlet</p><p>Step 2 of 8</p>

A guestbook application is pretty simple, right? People come to your site and post their names
and brief messages. Other users can read these entries and post their own.

When you created your project, it generated a file named view.jsp in your project’s
src/main/resources/META-INF/resources folder. This file contains the default view for users when
the portlet is added to the page. Right now it contains sample content:

<%@ include file="/init.jsp" %>

<p>
<b><liferay-ui:message key="guestbook-web.caption"/></b>

/p>

First, view. jsp imports init. jsp. By convention, imports and tag library declarations are in
an init. jsp file. The other JSP files in the application import init. jsp. This lets you handle JSP
dependency management in a single file.

Besides importing init. jsp, view. jsp displays a message defined by a language key. This key
and its value are declared in your project’s src/main/resources/content/Language.properties file.

It's time to start developing the Guestbook application. First, users need a way to add a guestbook
entry. In view. jsp, follow these steps to add this button:
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1. Remove everything under the include for init. jsp.

2. Below the include, add the following AlloyUI tags to display an Add Entry button inside of a
button row:

<aui:button-row>
<aui:button value="Add Entry"></aui:button>
</aui :button-row>

You can use aui tags in view. jsp since init. jsp declares the AlloyUI tag library by default (as
well as other important imports and tags):

<%@ taglib uri="http://java.sun.com/jsp/jstl/core" prefix="c" %>
<%@ taglib uri="http://java.sun.com/portlet_2_8" prefix="portlet" %>

<%@ taglib uri="http://liferay.com/tld/aui" prefix="aui" %>

<%@ taglib uri="http://liferay.com/tld/portlet" prefix="liferay-portlet" %>
<%@ taglib uri="http://liferay.com/tld/theme" prefix="liferay-theme" %>

<%@ taglib uri="http://liferay.com/tld/ui" prefix="liferay-ui" %>
<portlet:defineObjects />

<liferay-theme:defineObjects />

Your application now displays a button instead of a message, but the button doesn’t do anything.
Next, you'll create a URL for your button.

GUESTBOOK

Add Entry

Figure 17.6: Your new button is awesome, but it doesn’t work yet.

17.3 Generating Portlet URLs

<p id="stepTitle">Developing Your First Portlet</p><p>Step 3 of 8</p>

Recall that users can place multiple portlets on a single page. As a developer, you have no idea
what other portlets may share a page with yours. This means that you can’t define URLs for various
functions in your application like you otherwise would.

For example, consider a Calendar application that a user puts on the same page as a Blog
application. To implement the functionality for deleting calendar events and blog entries in the
respective application, both application developers append the del parameter to the URL and give
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it a primary key value so the application can look up and delete the calendar event or blog entry.
Since both applications read this parameter, their delete functionality clashes.

System-generated URLs prevent this. If the system generates a unique URL for each piece of
functionality, multiple applications can coexist in perfect harmony.

In view. jsp, follow these steps to create system-generated URLs in your portlet:

1. Add these tags below <%@ include file="/init.jsp" %>, but above the <aui:button-row> tag:

<portlet:renderURL var="addEntryURL">
<portlet:param name="mvcPath" value="/edit_entry.jsp"></portlet:param>
</portlet:renderURL>

2. Add this attribute to the <aui:button> tag, before value="Add Entry":

onClick="<%= addEntryURL.toString() %>"

Your view. jsp page should now look like this:

<%@ include file="/init.jsp" %>

<portlet:renderURL var="addEntryURL">
<portlet:param name="mvcPath" value="/edit_entry.jsp"></portlet:param>
</portlet:renderURL>

<aui:button-row>
<aui:button onClick="<%= addEntryURL.toString() %>" value="Add Entry"></aui:button>
</aui:button-row>

The <portlet:renderURL> tag’s var attribute creates the addEntryURL variable to hold the system-
generated URL. The <portlet:param> tag defines a URL parameter to append to the URL. In this
example, a URL parameter named mvcPath with a value of /edit_entry. jsp is appended to the URL.

Note that your GuesthookPortlet class (located in your guestbook-web module’s com. liferay.docs.guestbook.portle
package) extends Liferay’s MVCPortlet class. In a[Liferay MVC portlet), the mvcPath URL parameter
indicates a page within your portlet. To navigate to another page in your portlet, use a portal URL
with the parameter mvcPath to link to the specific page.

In the example above, you created a renderURL that points to your application’s edit_entry. jsp
page, which you haven'’t yet created. Note that using an AlloyUI button to follow the generated
URL isn’t required. You can use any HTML construct that contains a link. Users can click your
button to access your application’s edit_entry. jsp page. This currently produces an error since no
edit_entry. jsp exists yet. Creating edit_entry. jsp is your next step.

17.4 Linking to Another Page

<p id="stepTitle">Developing Your First Portlet</p><p>Step 4 of 8</p>
In the same folder your view. jsp is in, create the edit_entry. jsp file:

1. Right-click your project’s src/main/resources/META-INF/resources folder and choose New >
File.

2. Name the file edit_entry. jsp and click Finish.
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3. Add this line to the top of the file:

<%@ include file="init.jsp" %>

Remember, it’s a best practice to add all JSP imports and tag library declarations to a single
file that’s imported by your application’s other JSP files. For edit_entry. jsp, you need these
imports to access the portlet tags that create URLs and the Alloy tags that create the form.

4. You'll create two URLs: one to submit the form and one to go back to the view. jsp. To create
the URL to go back to view. jsp, add the following tag below the first line you added:

<portlet:renderURL var="viewURL">
<portlet:param name="mvcPath" value="/view.jsp"></portlet:param>
</portlet:renderURL>

Next, you must create a new URL for submitting the form. Before you do, you must learn about
portlet actions.

17.5 Triggering Portlet Actions

<p id="stepTitle">Developing Your First Portlet</p><p>Step 5 of 8</p>

Recall that portlets run in a portion of a page, and a page can contain multiple portlets. Because
of this, portlets have phases of operation. Here, you’ll learn about the most important two. The
first phase is the one you've already used: the render phase. All this means is that the portlet draws
itself, using the JSPs you write for it.

The other phase is called the action phase. This phase runs once, when a user triggers a portlet
action. The portlet performs whatever action the user triggered, such as performing a search or
adding a record to a database. Then the portlet goes back to the render phase and re-renders itself
according to its new state.

To save a guestbook entry, you must trigger a portlet action. For this, you'll create an action
URL.

Add the following tag in edit_entry. jsp after the closing </portlet:renderURL> tag:

<portlet:actionURL name="addEntry" var="addEntryURL"></portlet:actionURL>

You now have the two required URLs for your form.

17.6 Creating a Form

<p id="stepTitle">Developing Your First Portlet</p><p>Step 6 of 8</p>

The form for creating guestbook entries has two fields: one for the name of the person submit-
ting the entry and one for the entry itself.
Add the following tags to the end of your edit_entry. jsp file:
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<aui:form action="<%= addEntryURL %>" name="<portlet:namespace />fm">
<aui:fieldset>
<aui:input name="name"></aui:input>
<aui:input name="message"></aui:input>
</aui:fieldset>

<aui:button-row>
<aui:button type="submit"></aui:button>
<aui:button type="cancel" onClick="<%= viewURL.toString() %>"></aui:button>
</aui:button-row>
</aui:form>

Save edit_entry. jsp and redeploy your application. If you refresh the page and click the Add
Entry button, your form appears. If you click the Cancel button, you go back to view. jsp, but don’t
try the Save button yet. You haven’t yet created the action that saves a guestbook entry, so clicking
Save produces an error.

GUESTBOOK

Name

Message

Save Cancel

Figure 17.7: This is the Guestbook application’s form for adding entries.
Implementing the portlet action (what happens when the user clicks Save) is your next task.

17.7 Implementing Portlet Actions

<p id="stepTitle">Developing Your First Portlet</p><p>Step 7 of 8</p>

When users submit the form, your application stores the form data for display in the guestbook.
To keep this first application simple, you'll implement this using a part of the Portlet API called
Portlet Preferences. Normally, of course, you'd use a database, and you’ll refactor this into a
database later. For now, however, you can create the first iteration of your guestbook application
using portlet preferences.

To make your portlet do anything other than re-render itself, you must implement portlet
actions. An action defines some processing, usually based on user input, that the portlet must
perform before it renders itself. In the case of the guestbook portlet, the action you'll implement
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next saves a guestbook entry that a user typed into the form. Saved guestbook entries can be
retrieved and displayed later.

Since you're using Liferay’s MVC Portlet framework, you have an easy way to implement actions.
Portlet actions are implemented in the portlet class, which acts as the controller. In the form you
just created, you made an action URL, and you called it addEntry. To create a portlet action, you
create a method in the portlet class with the same name. MVCPortlet calls that method when a user
triggers its matching URL.

1. Open GuesthookPortlet. The project template generated this class when you created the portlet
project.

2. Create a method with the following signature:

public void addEntry(ActionRequest request, ActionResponse response) §

}

3. Press [CTRL]+[SHIFT]+0 to organize imports and import the required javax.portlet.ActionRequest
and javax.portlet.ActionResponse classes.

You've now created a portlet action. It doesn’t do anything, but at least you won’t get an error
now if you submit your form. Next, you should make the action save the form data.

Because of the limitations of the portlet preferences API, you must store each guestbook entry
as a String in a string array. Since your form has two fields, you must use a delimiter to determine
where the user name ends and the guestbook entry begins. The caret symbol (*) makes a good
delimiter because users are highly unlikely to use that symbol in a guestbook entry.

Note: The portlet preferences API is used here for prototyping purposes only. In most cases,
you’ll need a more robust solution for storing data. You'll learn how to implement such a solution
later in the Service Builder section.

The following method implements adding a guestbook entry to a portlet preference called
guestbook-entries:

public void addEntry(ActionRequest request, ActionResponse response) {
try {
PortletPreferences prefs = request.getPreferences();

String[] guestbookEntries = prefs.getValues("guestbook-entries",
new String[1]);

ArrayList<String> entries = new ArrayList<String>();
if (guestbookEntries[8] # null) {
entries = new ArrayList<String>(Arrays.asList(prefs.getValues(

"guestbook-entries", new String[1])));
}

String userName = ParamUtil.getString(request, "name");
String message = ParamUtil.getString(request, "message");

nan

String entry = userName + + message;
entries.add(entry);

String[] array = entries.toArray(new String[entries.size()]);
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prefs.setValues("guestbook-entries", array);

try §
prefs.store();

catch (IOException ex) {
Logger.getLogger (GuestbookPortlet.class.getName()).log(
Level .SEVERE, null, ex);
}
catch (ValidatorException ex) {
Logger.getLogger (GuestbookPortlet.class.getName()).log(
Level.SEVERE, null, ex);

}
catch (ReadOnlyException ex) {
Logger.getLogger (GuestbookPortlet.class.getName()).1log(
Level.SEVERE, null, ex);

1. Replace your existing addEntry method with the above method.

2. Press [CTRL]+[SHIFT]+O to organize imports and select the javax.portlet.PortletPreferences,
java.util.logging.Logger, and java.util.logging.Level when prompted (not their Liferay
equivalents).

First, the preferences are retrieved. Then the guestbook-entries preference is retrieved and
converted to an ArrayList so that you can add an entry without worrying about exceeding the size
of the array. Next, the name and message fields from your form are retrieved. Notice how Liferay’s
ParamUtil class makes it easy to retrieve URL parameters.

Finally, the fields are combined into a String delimited by a caret, and the new entry is added
to the ArrayList, which is then converted back to an array so it can be stored as a preference. The
try/catch blocks are required by the portlet preferences API.

This isn’t the normal way to use portlet preferences, but it provides a quick and easy way for you
to store guestbook entries in this first version of your application. In a later step, you'll implement
a robust way to store guestbook entries in a database.

The next and final feature to implement is a mechanism for viewing guestbook entries.

17.8 Displaying Guestbook Entries

<p id="stepTitle">Developing Your First Portlet</p><p>Step 8 of 8</p>

To display guestbook entries, you must do the reverse of what you did to store them: retrieve
them from portlet preferences, loop through them, and present them on the page. The best way to
do this with MVC Portlet is to use the Model-View-Controller paradigm. You already have the view
(your JSP files) and your controller (your portlet class). Now you need your model.

Creating Your Model

1. Create a new package called com.liferay.docs.guestbook.model. To do this, right-click your
src/main/java folder and select New > Package. Then enter the package name in the dialog
box that appears.
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2. Next, create your model class. This class models a guestbook entry. To do this, right-click
your new package and select New - Class. Name the class Entry, and click Finish.

You now have a Java class for your guestbook entries. Next, you'll give it the fields you need
to store entries.

3. Create two private String variables: name and message.

private String name;
private String message;

4. Right-click a blank area of the editor and select Source > Generate Getters and Setters. Click
Select All in the dialog that pops up, and then click Generate.

5. Next, provide two constructors: one that initializes the class with no values for the two fields,
and one that takes the two fields as parameters and sets their values:

public Entry() {
this.name = null;
this.message = null;

}

public Entry(String name, String message) {
setName(name);
setMessage(message);

}
Your completed model class looks like this:
package com.liferay.docs.guestbook.model;

public class Entry {

private String name;
private String message;

public Entry() {
this.name = null;
this.message = null;

}

public Entry(String name, String message) {
setName(name) ;
setMessage(message);

}

public String getName() {
return name;

}

public String getMessage() {
return message;
}

public void setName(String name) {
this.name = name;
}

public void setMessage(String message) {
this.message = message;
}
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Now that you have your model, you have an easy way of encapsulating guestbook entries so
they can be processed by the controller layer and displayed by the view layer. Your next step is to
enhance the controller (your portlet class) so that guestbook entries are processed and ready to
display when users see the guestbook application.

Customizing How Your Application is Rendered

As mentioned earlier, your application uses two portlet phases: render and action. To make the
guestbook show the saved guestbook entries when users view the application, you must customize
your portlet’s render functionality, which it's currently inheriting from its parent class, MVCPortlet.

1. Add the following method that converts the array to a List of your model objects:

private List<Entry> parseEntries(String[] guestbookEntries) {
List<Entry> entries = new ArrayList<Entry>();

for (String entry : guestbookEntries) {
String[] parts = entry.split("\\"", 2);
Entry gbEntry = new Entry(parts[0], parts[1]);
entries.add(gbEntry);

}

return entries;

}

As you can see, this method splits the entries in the String array into two parts based on the
caret (*) character.

2. Open GuestbookPortlet and add the following method below your addEntry method:

@0verride
public void render(RenderRequest renderRequest, RenderResponse renderResponse)
throws PortletException, IOException {

PortletPreferences prefs = renderRequest.getPreferences();
String[] guestbookEntries = prefs.getValues("guestbook-entries", new String[1]);

if (guestbookEntries[8] # null) {
List<Entry> entries = parseEntries(guestbookEntries);
renderRequest.setAttribute("entries", entries);

}

super.render(renderRequest, renderResponse);

This method retrieves the guestbook entries from the configuration, calls parsEntries to
convert it to a List of Entry objects, and places that List into the request object. It then calls
the parent class’s render method.

3. Press [CTRL]+[SHIFT]+O to organize imports.

Note: When you are prompted to choose imports, here are some guidelines:
« Always use org.osgi... packages instead of aQute.bnd...

* Generally use java.util... or javax.portlet... packages.
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* You never use java.awt... in this project.

+ Only use com.liferay... when it is for a Liferay specific implementation or your custom
implementation of a concept.

For example:

« If you are given the choice between javax.portlet.Portlet and com.liferay.portlet.Portlet
choose javax.portlet.Portlet.

« If you are given the choice between org.osgi.component and aQute.bnd.annotation.component
choose org.osgi.component

« However, if you are given the choice between java.util.Map.Entryand com.liferay.docs.guestbook.model.Entr
(the custom class you created) choose com.liferay.docs.guestbook.model.Entry

If at some point you think you chose an incorrect import, but you're not sure what it might be,
you can erase all of the imports from the file and press [CTRL]+[SHIFT]+O again and see if you can
identify where you went wrong.

Now that you have your controller preparing your data for display, your next step is to implement
the view so users can see guestbook entries.

Displaying Guestbook Entries

Liferay’s development framework makes it easy to loop through data and display it nicely to the
end user. You'll use a Liferay UI construct called Search Container to make this happen.

1. Add these tags to your view. jsp in between the </portlet:renderURL> and <aui:button-row>
tags:

<jsp:useBean id="entries" class="java.util.ArrayList" scope="request"/>

<liferay-ui:search-container>
<liferay-ui:search-container-results results="<%= entries %" />

<liferay-ui:search-container-row
className="com.liferay.docs.guestbook.model.Entry"
modelVar="entry"

<liferay-ui:search-container-column-text property="message" />

<liferay-ui:search-container-column-text property='"name" />
</liferay-ui:search-container-row>

<liferay-ui:search-iterator />
</liferay-ui:search-container>

Save your work, deploy your application, and try adding some guestbook entries.

Awesome! You've finished your prototype! You have a working application that adds and saves
guestbook entries.

The way you're saving the entries isn’t the best way to persist data in your application. Next,
you’ll use Service Builder to generate your persistence classes and the methods you need to store
your application data in the database.
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Name

Message

Figure 17.8: You have a form to enter information.

GUESTBOOK
Message Name
Great website! Joe Bloggs
Add Entry

Figure 17.9: Submitted entries are displayed here..

161






I CHAPTER 18 I

GENERATING THE BACK-END

So far, you have a prototype application that uses Liferay’s Model-View-Controller (MVC) portlet
framework. MVC is a great design pattern for web applications because it splits your application
into three parts (the model, the view, and the controller). This lets you swap out those parts if
necessary.

A persistence layer and a service layer are added to these three parts of your application. To get
the prototype working, you used Portlet Properties to create a rudimentary persistence layer. Since
this isn’t a long-term solution, you’ll now replace that layer by persisting your guestbooks and their
entries to a database.

Service Builder is Liferay’s code generation tool for defining object models and mapping those
models to SQL databases. By defining your model in a single XML file, you can generate your object
model (the M in MVC), your service layer, and your persistence layer all in one shot. At the same
time, you can generate web services (more on that later) and support every database Liferay DXP
supports.

Ready to begin?

Let’s Go!

18.1 Whatis Service Builder?

<p id="stepTitle">Generating the Back-end</p><p>Step 1 of 3</p>

Now you’ll use Service Builder to generate create, read, update, delete, and find operations for
your application. You'll also use Service Builder to generate the necessary model, persistence, and
service layers for your application. Then you can add your application’s necessary business logic.

Guestbook Application Design

In the prototype application, you defined a single guestbook’s entries and displayed them in a list.
The full application will handle multiple Guestbooks and their entries. To make this work, you'll
create two tables in the database: one for guestbooks and one for guestbook entries.
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Service Builder

Figure 18.1: Service Builder generates the shaded layers of your application.

GUESTBOOK
Main Returning Guests
Add Entry
Message Name
Great site! Joe Bloggs ~ Actions
Billy ~ Actions

We're going to use this for our site!

Figure 18.2: When you’re done, the Guestbook supports multiple guestbooks and makes use of many Liferay features.
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Service Layer

This application is data-driven. It uses services for storing and retrieving data. The application
asks for data, and the service fetches it from the persistence layer. The application can then display
this data to the user, who reads or modifies it. If the data is modified, the application passes it back
to the service, and which calls the persistence layer to store it. The application doesn’t need to
know anything about how the service does what it does.

To get started, you'll create a Service Builder project and populate its service.xml file with all
the necessary entities to generate this code:

1. In Liferay Dev Studio DXP, click File > New - Liferay Module Project.
2. Name the project guestbook.

3. Select service-builder for the Project Template Name.

4. Click Next.

5. Enter com.liferay.docs.guestbook for the Package Name.

6. Click Finish.

This creates two modules: an API module (guestbook-api) and a service module (guestbook-
service). Next, you'll learn how to use them.

¥ it maodules
¥ = guestbook
b =% questbook-api
b 4 questbook-service
# build.gradle
b *2 questbook-web

Figure 18.3: Your current project structure.

18.2 Generating Model, Service, and Persistence Layers

<p id="stepTitle">Generating the Back-end</p><p>Step 2 of 3</p>

The persistence layer saves and retrieves your model data. The service layer is a buffer between
your application and persistence layers: having it lets you swap out your persistence layer for a
different implementation without modifying anything but the calls in the service layer.

To model the guestbooks and entries, you'll create guestbook and entry model classes. But you
won’t do this directly in Java. Instead, you’ll define them in Service Builder, which generates your
object model and maps it to all the SQL databases Liferay DXP supports.

This application’s design allows for multiple guestbooks, each containing different sets of
entries. All users with permission to access the application can add entries, but only administrative
users can add guestbooks.

It’s time to get started. You'll create the Guestbook entity first:
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. In your guestbook-service project, open service.xml. Make sure the Source tab is selected.

. When Liferay Dev Studio DXP generated your project, it filled this file with dummy entities,
which you’ll replace. First replace the file’s opening contents (below the DOCTYPE) with the
following code:

<service-builder auto-namespace-tables="true" package-path="com.liferay.docs.guestbook">
<author>liferay</author>
<namespace>GB</namespace>
<entity name="Guestbook" local-service="true" uuid="true">

This defines the author, namespace, and the entity name. The namespace keeps the database
field names from conflicting. The last tag is the opening tag for the Guestbook entity definition.
In this tag, you enable local services for the entity, define its name, and specify that it should
have a universally unique identifier (UUID).

. Next, replace the PK fields section:

<column name="guestbookId" primary="true" type="long" />

This defines guestbookId as the entity’s primary key of the type long.

. The group instance can be left alone.

<column name="groupId" type="long" />

This defines the ID of the Site in Liferay DXP that the entity instance belongs to (more on this
in a moment).

. Leave the Audit Fields section alone. Add status fields:

<!-- Status fields -->

<column name="status" type="int" />

<column name="statusByUserId" type="long" />
<column name="statusByUserName" type="String" />
<column name="statusDate" type="Date" />

The Audit section defines Liferay DXP metadata. The companyld is the primary key of a[portal
instanced. The userId is the primary key of a user. The createDate and modifiedDate store the
respective dates on which the entity instance is created and modified. The Status section is
used later to implement workflow.

. In the Other fields section, replace the generated fields with this one:

<column name="name" type="String" />

. Next, remove everything else from the Guestbook entity. Before the closing </entity> tag,
add this finder definition:

<finder name="GroupId" return-type="Collection">
<finder-column name="groupId" />
</finder>
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A finder generates a get method you’ll use to retrieve Guestbook entities. The fields used
by the finder define the scope of the data retrieved. This finder gets all Guestbooks by their
groupId, which corresponds to the [Site] the application is on. This lets administrators put
Guestbooks on multiple Sites, and each Guestbook has its own data scoped to its Site.

The Guestbook entity is finished for now. Next, you’ll create the Entry entity:
1. Add the opening entity tag:

<entity name="Entry" local-service="true" uuid="true">

As with the Guestbook entity, you enable local services, define the entity’s name, and specify
that it should have a UUID.

2. Add the tag to define the primary key and the groupId:

<column name="entryId" primary="true" type="long" />

<column name="groupId" type="long" />

3. Add audit fields to match the fields in the Guestbook entity:

<column name="companyId" type='"long" />
<column name="userId" type="long" />
<column name="userName" type="String" />
<column name="createDate" type="Date" />
<column name="modifiedDate" type="Date" />

4. Add status fields like you did for the guestbook:

<!-- Status fields -->

<column name="status" type="int" />

<column name="statusByUserId" type="long" />
<column name="statusByUserName" type="String" />
<column name="statusDate" type="Date" />

5. Add the fields that define an Entry:

<column name="name" type="String" />
<column name="email" type="String" />
<column name="message" type="String" />
<column name="guestbookId" type="long" />

The name, email, and message fields comprise an Entry. These fields define the name of the
person creating the entry, an email address, and the Guestbook message, respectively. The
guestbookId is assigned automatically by code you'll write, and is a Guestbook foreign key. This
ties the Entry to a specific Guestbook.

6. Add your finder and closing entity tag:
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<finder name="G_G" return-type="Collection">
<finder-column name="groupId" />
<finder-column name="guestbookId" />
</finder>
</entity>

Here, you define a finder that gets guestbook entries by groupId and guestbookId. As before, the
groupld corresponds to the[Site|the application is on. The guestbookId defines the guestbook
the entries come from. This finder returns a Collection of entries.

7. Define your exception types outside the <entity> tags, just before the closing </service-
builder> tag:

<exceptions>
<exception>EntryEmail</exception>
<exception>EntryMessage</exception>
<exception>EntryName</exception>
<exception>GuestbookName</exception>
</exceptions>

These generate exception classes you'll use later in try/catch statements.

8. Save your service.xml file.
Now you’re ready to run Service Builder to generate your model, service, and persistence layers!

1. Inthe Gradle Tasks pane on the right side of Dev Studio DXP, open guestbook-service - build.

2. Run buildService by right-clicking it and selecting Run Gradle Tasks. Make sure you're con-
nected to the Internet, as Gradle downloads dependencies the first time you run it.

3. In the Project Explorer, right-click the guestbook-service module and select Refresh. Repeat
this step for the guestbook-api module. This ensures that the new classes and interfaces
generated by Service Builder show up in Dev Studio DXP.

4. In the Project Explorer, right-click the guestbook-service module and select Gradle - Refresh
Gradle Project. Repeat this step for the guestbook-api module. This ensures that your modules’
Gradle dependencies are up to date.

Service Builder is based on a design philosophy called loose coupling. It generates three layers
of your application: the model, the service, and the persistence layers. Loose coupling means you
can swap out the persistence layer with little to no change in the model and service layers. The
model is in the -api module, and the service and persistence layers are in the -service module.

Each layer is implemented using Java Interfaces and implementations of those interfaces.
Rather than have one Entry class that represents your model, Service Builder generates a system of
classes that include a Guesthook interface, a GuestbookBaseImpl abstract class that Service Builder
manages, and a GuestbookImpl class that you can customize. This design lets you customize your
model, while Service Builder generates code that’s tedious to write. That’s why Service Builder is a
code generator for code generator haters.

Next, you'll create the service implementations.
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Service

Persistence

Figure 18.4: The Model, Service, and Persistence Layer comprise a loose coupling design.
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18.3 Implementing Service Methods

<p id="stepTitle">Generating the Back-end</p><p>Step 3 of 3</p>

When you use Service Builder, you implement the services in the service module. Because
your application’s projects are you can reference your service layer from your web
module.

You’ll implement services for guestbooks and entries in the guestbook-service module’s
GuestbookLocalServiceImpl and EntryLocalServiceImpl, respectively.

Follow these steps to implement services for guestbooks in GuestbookLocalServiceImpl:

1. In the com.liferay.docs.guestbook.service.impl package, open GuestbookLocalServiceImpl.
Then add this addGuestbook method:

public Guestbook addGuestbook(
long userId, String name, ServiceContext serviceContext)
throws PortalException {

long groupld = serviceContext.getScopeGroupId();

User user = userLocalService.getUserById(userId);

Date now = new Date();

validate(name);

long guestbookId = counterLocalService.increment();

Guestbook guestbook = guestbookPersistence.create(guestbookId);
guestbook. setUuid(serviceContext.getUuid());
guestbook.setUserId(userId);

guestbook. setGroupId(groupld);

guestbook. setCompanyId(user.getCompanyId());

guestbook. setUserName (user.getFullName());
guestbook.setCreateDate(serviceContext.getCreateDate(now));
guestbook.setModifiedDate(serviceContext.getModifiedDate(now));
guestbook. setName (name);

guestbook. setExpandoBridgeAttributes(serviceContext);

guestbookPersistence.update(guestbook);

return guestbook;

This method adds a guestbook to the database. It retrieves metadata from the environment
(such as the current user’s ID, the group ID, etc.), along with data passed from the user. It
validates this data and uses it to construct a Guestbook object. The method then persists this
object to the database and returns the object. You only implement the business logic here
because Service Builder already generated the model and all the code that maps that model
to the database.

2. Add the methods for getting Guestbook objects:

public List<Guestbook> getGuestbooks(long groupld) {
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return guestbookPersistence.findByGroupId(groupId);
}

public List<Guestbook> getGuestbooks(long groupld, int start, int end,
OrderByComparator<Guestbook> obc) {

return guestbookPersistence.findByGroupId(groupId, start, end, obc);

}
public List<Guestbook> getGuestbooks(long groupld, int start, int end) {

return guestbookPersistence.findByGroupId(groupIld, start, end);

}
public int getGuestbooksCount(long groupId) {

return guestbookPersistence.countByGroupId(groupld);

These call the finders you generated with Service Builder. The first method retrieves a list
of guestbooks from the Site specified by groupId. The next two methods get paginated lists,
optionally in a particular order. The final method gives you the total number of guestbooks
for a given site.

3. Finally, add the guestbook validator method:

protected void validate(String name) throws PortalException {
if (Validator.isNull(name)) {
throw new GuestbookNameException();

}

This method uses Liferay DXP’s Validator to make sure the user entered text for the guestbook
name.

4. Press [CTRL]+[SHIFT]+O to organize imports and select the following classes when prompted:

» java.util.Date

» com.liferay.portal.kernel.service.ServiceContext
» com.liferay.docs.guestbook.model.Entry

» com.liferay.portal.kernel.util.Validator

Now you're ready to implement services for entries in EntryLocalServiceImpl. Do so now by
following these steps:

1. In the com.liferay.docs.guestbook.service.impl package, open EntryLocalServiceImpl. Add
this addEntry method:

public Entry addEntry(
long userId, long guestbookld, String name, String email,
String message, ServiceContext serviceContext)
throws PortalException {
long groupld = serviceContext.getScopeGroupId();

User user = userLocalService.getUserById(userId);
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Date now = new Date();

validate(name, email, message);

long entryId = counterlocalService.increment();
Entry entry = entryPersistence.create(entryId);

entry.setUuid(serviceContext.getUuid());
entry.setUserId(userId);

entry.setGroupId(groupld);
entry.setCompanyId(user.getCompanyId());
entry.setUserName(user.getFullName());
entry.setCreateDate(serviceContext.getCreateDate(now));
entry.setModifiedDate(serviceContext.getModifiedDate(now));
entry.setExpandoBridgeAttributes(serviceContext);
entry.setGuestbookId(guestbookId);

entry.setName(name);

entry.setEmail(email);

entry.setMessage(message);

entryPersistence.update(entry);

return entry;

Like the addGuestbook method, addEntry takes data from the current context along with data
the user entered, validates it, and creates a model object. That object is then persisted to the
database and returned.

2. Add this updateEntry method:

public Entry updateEntry (
long userId, long guestbookld, long entryld, String name, String email,
String message, ServiceContext serviceContext)
throws PortalException, SystemException {
Date now = new Date();
validate(name, email, message);
Entry entry = getEntry(entryId);
User user = userLocalService.getUserById(userId);
entry.setUserId(userId);
entry.setUserName(user.getFullName());
entry.setModifiedDate(serviceContext.getModifiedDate(now));
entry.setName(name);
entry.setEmail(email);
entry.setMessage(message);
entry.setExpandoBridgeAttributes(serviceContext);

entryPersistence.update(entry);

return entry;

This method first retrieves the entry and updates its data to reflect what the user submitted,
including its date modified.

3. Add this deleteEntry method:
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public Entry deleteEntry (long entryld, ServiceContext serviceContext)
throws PortalException {

Entry entry = getEntry(entryId);
entry = deleteEntry(entryId);

return entry;

This method retrieves the entry object defined by entryId, deletes it from the database, and
then returns the deleted object.

. Add the methods for getting Entry objects:

public List<Entry> getEntries(long groupId, long guestbookId) {
return entryPersistence.findByG_G(groupId, guestbookId);
}

public List<Entry> getEntries(long groupld, long guestbookId, int start, int end)
throws SystemException {

return entryPersistence.findByG_G(groupld, guestbookId, start, end);
}

public List<Entry> getEntries(
long groupld, long guestbookId, int start, int end, OrderByComparator<Entry> obc) {

return entryPersistence.findByG_G(groupIld, guestbookId, start, end, obc);
}

public int getEntriesCount(long groupId, long guestbookId) {
return entryPersistence.countByG_G(groupId, guestbookId);
}

These methods, like the getters in GuestbookLocalServiceImpl, call the finders you generated
with Service Builder. These getEntries* methods, however, retrieve entries from a specified
guestbook and Site. The first method gets a list of entries. The next method gets a paginated
list. The third method sorts the paginated list, and the last method gets the total number of
entries as an integer.

Add the validate method:

protected void validate(String name, String email, String entry)
throws PortalException {
if (Validator.isNull(name)) {
throw new EntryNameException();
}

if (!Validator.isEmailAddress(email)) {
throw new EntryEmailException();
}

if (Validator.isNull(entry)) {
throw new EntryMessageException();

}

This method makes sure the user entered relevant data when creating an entry.
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6. Press [CTRL]+[SHIFT]+O to organize imports and select the following classes when prompted:

* java.util.Date

» com.liferay.portal.kernel.service.ServiceContext
» com.liferay.docs.guestbook.model.Entry

» com.liferay.portal.kernel.util.Validator

Nice work! These local service methods implement the services that are referenced in the
portlet class.

Updating Generated Classes

Now that you've implemented the service methods, you must make them available to the rest of
your application. To do this, run buildService again:

1. In Gradle Tasks - guestbook-service - build, right-click buildService and select Run Gradle Tasks.
In the utility classes, Service Builder populates calls to your newly created service methods.

2. In the Project Explorer, right-click the guestbook-service module and select Refresh. Repeat
this step for the guestbook-api module. This ensures that the changes made by Service Builder
show up in Liferay Dev Studio DXP.

3. In the Project Explorer, right-click the guesthook-service module and select Gradle - Refresh
Gradle Project. Repeat this step for the guestbook-api module. This ensures that your modules’
Gradle dependencies are up to date.

Tip: If something goes awry when working with Service Builder, repeat these steps to run
Service Builder again and refresh your API and service modules.

Excellent! Your new back-end has been generated. Now it’s time to refactor your prototype to
use it.
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I CHAPTER 19

REFACTORING THE PROTOTYPE

Earlier, you created a Guestbook portlet prototype. Then you wrote a service.xml file to define
your application’s data model, and used Service Builder to generate the back-end code (the model,
service, and persistence layers). You also added service methods using the appropriate extension
points: your entities’ *LocalServiceImpl classes. Now you must integrate the original prototype with
the new back-end to create a fully functional application.

There are many differences between the prototype and the application you'll create. In the
back-end, you've already accounted for one big difference: users can create multiple Guestbooks
that each have their own entries. In the front-end, however, only Site administrators should be
able to create guestbooks. Therefore, you'll create another portlet called Guestbook Admin and
place it in the Content menu for Sites.

To turn this application from a prototype into a full-fledged Liferay web application, you'll make
these changes:

« Modify your view layer’s folder structure to account for the administrative portlet
+ Set the Display Category so users can find the application more easily

« Create a file to store the application’s text keys

« Change the controller to call your new Service Builder-based back-end

+ Update the view so it can display multiple Guestbooks in tabs

Ready to begin?
Let’s Go!

19.1 Organizing Folders for Larger Applications

<p id="stepTitle">Refactoring the Prototype</p><p>Step 1 of 6</p>

In larger projects, it is important to have all of your files and modules well organized. You’'ll
make two changes to help better organize your project:

1. Move the guestbook-web module into the guestbook folder so that it’s in the same place as the
guestbook-service and guestbook-api modules that you created.

2. Since you’ll now have two portlets, reorganize your JSPs to group them by portlet.
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Moving guestbook-web

The best way to move modules around is to use Dev Studio DXP’s Refactor function. The refactor
function scans for and updates project dependencies and links.

1. Inthe Project Explorer, right-click on guestbook-web and select Refactor - Move.

2. In the window that appears, click Browse, navigate to the guestbook folder and then click New
Folder.

3. Name the new folder guestbook-web.

4. Click Open and then OK to confirm.

Your guestbook-web folder now appears in the structure with the other modules.

¥ = modules
¥ =% guestbook
b 72 guestbook-api
> Té guestbook-service
b 2 questbook-web
# build.gradle

Figure 19.1: After you move it using the Refactor function, all of your modules are in the same folder..

Reorganizing JSPs

Currently, all your JSPs sit in your web module’s src/main/resources/META-INF/resources folder,
which serves as the context root folder. To make a clear separation between the Guestbook portlet
and the Guestbook Admin portlet, you must place the files that make up their view layers in separate
folders:

1. Inthe guestbook-web project, right click the src/main/resources/META-INF/resources folder and
select New - Folder. Name the new folder guestbookwebportlet and click Finish.

2. Copy view. jsp and edit_entry. jsp into the new folder by dragging and dropping them there.

3. Open both files and change the init. jsp location at the top of the file:

<%@include file="../init.jsp"%>

4. Check the other references to JSPs within the files to make sure that they point to the new
locations.

As you update your view layer to take full advantage of the new back-end, you’ll update any
references to the old paths. In addition, you must update the resource location in your component
properties. In the next step, you'll update all of those properties, including the one that defines the
resource location.
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19.2 Defining the Component Metadata Properties

<p id="stepTitle">Refactoring the Prototype</p><p>Step 2 of 6</p>

When users add applications to a page, they pick them from a list of display categories.

Collaboration

Community

Content Management

NS

Sample

Search

Social

Tools

Wiki

Figure 19.2: Users choose applications from a list of display categories.

A portlet’s display category is defined in its component class as a metadata property. Since
the Guestbook portlet lets users communicate with each other, you’ll add it to the Social category.
Only one Guestbook portlet should be added to a page, so you'll also define it as a non-instanceable
portlet. Such a portlet can appear only once on a page or Site, depending on its scope.

1. Open the GuestbookPortlet class and update the component class metadata properties to
match this configuration:

@Component(
immediate = true,
property = {
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"com.liferay.portlet.display-category=category.social",
"com.liferay.portlet.instanceable=false",
"com.liferay.portlet.scopeable=true",
"javax.portlet.display-name=Guestbook",
"javax.portlet.expiration-cache=0",
"javax.portlet.init-param.template-path=/",
"javax.portlet.init-param.view-template=/guestbookwebportlet/view.jsp",
"javax.portlet.resource-bundle=content.Language",
"javax.portlet.security-role-ref=power-user,user",
"javax.portlet.supports.mime-type=text/html"

}7

service = Portlet.class

The com.liferay.portlet.display-category=category.social property sets the Guestbook port-
let’s display category to Social. The com.liferay.portlet.instanceable=false property specifies that
the Guestbook portlet is non-instanceable, so only one instance of the portlet can be added to a
page. In the property javax.portlet.init-param.view-template, you also update the location of the
main view. jsp to its new location in /guestbookwebportlet.

Since you edited the portlet’s metadata, you must remove and re-add the portlet to the page
before continuing:

1. Go to localhost:80886 in your web browser.
2. Sign in to your administrative account.

3. The Guestbook portlet now shows an error on the page. Click its portlet menu (at the top-right
of the portlet), then select Remove and click OK to confirm.

4. Open the Add menu and select Applications.

5. Open the Social category and drag and drop the Guestbook application onto the page.

Great! Now the Guestbook portlet appears in an appropriate category. Though you were able to
add it to the page before, the user experience is better.

19.3 Creating Portlet Keys

<p id="stepTitle">Refactoring the Prototype</p><p>Step 3 of 6</p>

PortletKeys manage important things like the portlet name or other repeatable, commonly
used variables in one place. This way, if you need to change the portlet’s name, you can do it in
one place, and then reference it in every class that needs it. Keys must be referenced first as a
component property, and then as a class.

Follow these steps to create your application’s PortletKeys:

1. In your guestbook-web module, open the GuesthookPortlet class and update the component
class metadata properties by adding one new property:

"javax.portlet.name=" + GuestbookPortletKeys.GUESTBOOK,
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Note that you need the trailing comma if you've added the property to the middle of the list.
If you've added it to the end of the last, leave it off (but add a trailing comma to the prior

property!).
2. Save GuestbookPortlet. It now shows an error because you haven’t added the key to the class.
3. Open the com.liferay.docs.guestbook.constants package.

4. Open GuestbookPortletKeys and create a public, static, final String called GUESTBOOK with a
value of com_liferay_docs_guestbook_portlet_GuestbookPortlet:

public static final String GUESIBOOK =
"com_liferay_docs_guestbook_portlet_GuestbookPortlet";

5. Save the file.

Now GuestbookPortlet’s error has disappeared, and your application can be deployed again.
Nice job!

Next, you’ll integrate your application with the new back-end you generated with Service
Builder.

19.4 Integrating the New Back-end

<p id="stepTitle">Refactoring the Prototype</p><p>Step 4 of 6</p>

It's a good practice to start with a working prototype as a proof of concept, but eventually that
prototype must transform into a real application. Up to this point, you've made all the preparations
to do that, and now it’s time to replace the prototype back-end with the real, database-driven
back-end you created with Service Builder.

For the prototype, you manually created the application’s model. The first thing you want to do
is remove it, because Service Builder generated a new one:

1. Find the com.liferay.docs.guestbook.model package in the guestbook-web module.

2. Delete it. You'll see errors in your project, but that’s because you haven’t replaced the model
yet.

Now you get to do some dependency management. For the web module to access the generated
services, you must make it aware of the API and service modules. Then you can update the addEntry
method in GuesthookPortlet to use the new services:

1. First, open guestbook-web’s build.gradle file and add these dependencies:

compileOnly project(":modules:guestbook:guestbook-api")
compileOnly project(":modules:guestbook:guestbook-service")

2. Right-click on the guestbook-web project and select Gradle > Refresh Gradle Project.

3. Now you must add references to the Service Builder services you need. To do this, add them as
class variables with @Reference annotations on their setter methods. Open GuestbookPortlet
and add these references to the bottom of the file:
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@Reference(unbind = "-")
protected void setEntryService(EntryLocalService entryLocalService) {
_entryLocalService = entrylocalService;

}

@Reference(unbind = "-")
protected void setGuestbookService(GuestbookLocalService guestbookLocalService) {
_guestbookLocalService = guestbookLocalService;

}

private EntrylocalService _entrylocalService;
private GuestbookLocalService _guestbookLocalService;

Note that it's Liferay’s code style to add class variables this way. The @Reference annotation on
the setters allows Liferay’s OSGi container to inject references to your generated services so
you can use them. The unbind parameter tells the container there’s no method for unbinding
these services: the references can die with the class during garbage collection when they’re
no longer needed.

. Now you can modify the addEntry method to use these service references:

public void addEntry(ActionRequest request, ActionResponse response)
throws PortalException {

ServiceContext serviceContext = ServiceContextFactory.getInstance(
Entry.class.getName(), request);

String userName = ParamUtil.getString(request, "name");
String email = ParamUtil.getString(request, "email");

String message = ParamUtil.getString(request, "message");
long guestbookId = ParamUtil.getLong(request, "guestbookId");
long entryId = ParamUtil.getLong(request, "entryId");

if (entryId > 0) {
try {
_entryLocalService.updateEntry(
serviceContext.getUserId(), guestbookId, entryId, userName,

email, message, serviceContext);

response. setRenderParameter (
"guestbookId", Long.toString(guestbookId));

}
catch (Exception e) {
System.out.println(e);

PortalUtil.copyRequestParameters(request, response);
response. setRenderParameter (
"mvcPath", "/guestbookwebportlet/edit_entry.jsp");
}
else {
try {
_entryLocalService.addEntry(
serviceContext.getUserId(), guestbookId, userName, email,

message, serviceContext);

SessionMessages.add(request, "entryAdded");
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response.setRenderParameter(
"guestbookId", Long.toString(guestbookId));

}
catch (Exception e) {
SessionErrors.add(request, e.getClass().getName());

PortalUtil.copyRequestParameters(request, response);

response.setRenderParameter(
"mvcPath", "/guestbookwebportlet/edit_entry.jsp");

This addEntry method gets the name, message, and email fields that the user submits in the
JSP and passes them to the service to be stored as entry data. The if-else logic checks whether
there’s an existing entryId. If there is, the update service method is called, and if not, the add
service method is called. In both cases, it sets a render parameter with the Guestbook ID so
the application can display the guestbook’s entries after this one has been added. This is all
done in try...catch statements.

. Now add deleteEntry, which you didn’t have before:

public void deleteEntry(ActionRequest request, ActionResponse response) throws PortalException {
long entryId = ParamUtil.getLong(request, "entryId");
long guestbookId = ParamUtil.getLong(request, "guestbookId");

ServiceContext serviceContext = ServiceContextFactory.getInstance(
Entry.class.getName(), request);

try {

response. setRenderParameter(
"guestbookId", Long.toString(guestbookId));

_entryLocalService.deleteEntry(entryld, serviceContext);

}
catch (Exception e) {

Logger.getLogger (GuestbookPortlet.class.getName()).1log(
Level.SEVERE, null, e);

This method retrieves the entry object (using its ID from the request) and calls the service to
delete it.

. Next you must replace the render method:

@0verride
public void render(RenderRequest renderRequest, RenderResponse renderResponse)
throws IOException, PortletException §

try {
ServiceContext serviceContext = ServiceContextFactory.getInstance(
Guestbook.class.getName(), renderRequest);

long groupld = serviceContext.getScopeGroupId();

long guestbookId = ParamUtil.getLong(renderRequest, "guestbookId");
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List<Guestbook> guestbooks = _guestbookLocalService.getGuestbooks(
groupId);

if (guestbooks.isEmpty()) {
Guestbook guestbook = _guestbookLocalService.addGuestbook(
serviceContext.getUserId(), "Main", serviceContext);

guestbookId = guestbook.getGuestbookId();
}

if (guestbookId = 8) {
guestbookId = guestbooks.get(8).getGuestbookId();
}

renderRequest.setAttribute("guestbookId", guestbookId);
}
catch (Exception e) {

throw new PortletException(e);

}

super.render(renderRequest, renderResponse);

This new render method checks for any guestbooks in the current Site. If there aren’t any, it
creates one. Either way, it grabs the first guestbook so its entries can be displayed by your
view layer.

7. Remove the parseEntries method. It's a remnant of the prototype application.
8. Hit Ctrl-Shift-O to organize your imports.

Awesome! You've updated your controller to use services. Next, you'll tackle the view.

19.5 Updating the View

<p id="stepTitle">Refactoring the Prototype</p><p>Step 5 of 6</p>

You updated more than just the mechanism behind creating entries: you completely changed
the method and structure. You must, therefore, update the UI as well. To do that, you must create a
new JSP for managing guestbooks and update the existing JSPs.

1. First, you must update your dependencies. In your guestbook-web module, open init. jsp from
/src/main/resources/META-INF/resources/. In this file, add the following additional dependen-
cies:

<%@ taglib uri="http://liferay.com/tld/frontend" prefix="liferay-frontend" %>
<%@ taglib uri="http://java.sun.com/jsp/jstl/core" prefix="c" %>

<%@ taglib uri="http://liferay.com/tld/security" prefix="liferay-security" %>
<%@ page import="java.util.List" %>

<%@ page import="com.liferay.portal.kernel.util.ParamUtil" %>

<%@ page import="com.liferay.portal.kernel.util.HtmlUtil" %>

<%@ page import="com.liferay.petra.string.StringPool" %>

<%@ page import="com.liferay.portal.kernel.model.PersistedModel" %>

<%@ page import="com.liferay.portal.kernel.dao.search.SearchEntry" %>

<%@ page import="com.liferay.portal.kernel.dao.search.ResultRow" %>

<%@ page import="com.liferay.docs.guestbook.model.Guesthook" %>

<%@ page import="com.liferay.docs.guestbook.service.EntryLocalServiceUtil" %>
<%@ page import="com.liferay.docs.guestbook.service.GuestbookLocalServiceUtil" %>
<@ page import="com.liferay.docs.guestbook.model.Entry" %>
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2. Open the view. jsp file found in /resources/META-INF /resources/guestbookwebportlet. Replace
this file’s contents with the following code:

<%@include file="../init.jsp"%>

<o

long guestbookId = Long.valueOf((Long) renderRequest
.getAttribute("guestbookId"));

%>

<aui:button-row cssClass="guestbook-buttons'">

<portlet:renderURL var="addEntryURL">
<portlet:param name="mvcPath" value="/guestbookwebportlet/edit_entry.jsp" />
<portlet:param name="guestbookId"
value="<%=String.valueOf (guestbookId)%>" />
</portlet:renderURL>
<aui:button onClick="<%=addEntryURL.toString()%>" value="Add Entry"></aui:button>
</aui:button-row>
<liferay-ui:search-container total="<%=EntryLocalServiceUtil.getEntriesCount()%>">
<liferay-ui:search-container-results
results="<%=EntryLocalServiceUtil.getEntries(scopeGroupId.longValue(),
guestbookId, searchContainer.getStart(),
searchContainer.getEnd())%>" />

<liferay-ui:search-container-row
className="com.liferay.docs.guestbook.model.Entry" modelVar="entry">

<liferay-ui:search-container-column-text property="message" />
<liferay-ui:search-container-column-text property='"name" />
</liferay-ui:search-container-row>
<liferay-ui:search-iterator />

</liferay-ui:search-container>

This view. jsp now retrieves the entries from the guestbook it gets from the render method. It
does this inside a Liferay DXP construct called a Search Container. This is a front-end component
that makes it easy to display data in rows and columns. The EntryLocalServiceUtil call retrieves
the data from your new Service Builder-based back-end. Otherwise, this JSP is much the same: you
still have an Add Entry button with its corresponding URL.

Next, you need to edit the edit_entry. jsp:

1. Open edit_entry.jsp and replace the existing code with this:

<%@include file="../init.jsp" %>
<%
long entryld = ParamUtil.getLong(renderRequest, "entryId");
Entry entry = null;
if (entryId > 8) {
entry = EntryLocalServiceUtil.getEntry(entryId);
}

long guestbookId = ParamUtil.getLong(renderRequest, "guestbookId");
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%>
<portlet:renderURL var="viewURL">
<portlet:param name="mvcPath" value="/guestbookwebportlet/view.jsp"></portlet:param>
</portlet:renderURL>
<portlet:actionURL name="addEntry" var="addEntryURL"></portlet:actionURL>
<aui:form action="<%= addEntryURL %>" name="<portlet:namespace />fm">
<aui:model-context bean="<%= entry %>" model="<%= Entry.class %" />
<aui:fieldset>
<aui:input name="name" />
<aui:input name="email" />
<aui:input name="message" />
<aui:input name="entryId" type="hidden" />
<aui:input name="guestbookId" type="hidden" value='<%= entry = null ? guestbookId : entry.getGuestbookId() %>'/>
</aui:fieldset>

<aui:button-row>

<aui:button type="submit"></aui:button>
<aui:button type="cancel" onClick="<%= viewURL.toString() %>"></aui:button>

</aui:button-row>
</aui:form>

This is much the same form, though there are more fields now. Using some AlloyUI tags, the
form is linked to your Entry entity. The two hidden fields contain the new entryld and the
guestbookId for the guestbook the new entry belongs to. The submit button is an ActionURL
that executes the addEntry method in the controller (your portlet class).

Congratulations! You've now successfully replaced your prototype back-end with a real,
database-driven back-end. Next, you'll do a quick review and deploy your application.

19.6 Fitting it All Together

<p id="stepTitle">Refactoring the Prototype</p><p>Step 6 of 6</p>

You've created a complete data-driven application from the back-end to the display. It’s a great
time to review how everything connects together.
The Entry

First, you defined your model in Service Builder’s configuration file, service.xml. The main part of
this is your Entry object:

<entity local-service="true" name="Entry" uuid="true">
<!-- PK fields -->

<column name="entryId" primary="true" type="long" />
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<!-- Group instance -->
<column name="groupId" type="long" />
<!-- Audit fields -->

<column name="companyId" type='"long" />
<column name="userId" type="long" />
<column name="userName" type="String" />
<column name="createDate" type="Date" />
<column name="modifiedDate" type="Date" />
<column name="name" type="String" />
<column name="email" type="String" />
<column name="message" type="String" />
<column name="guestbookId" type="long" />

<finder name="G_G" return-type="Collection">
<finder-column name="groupId" />
<finder-column name="guestbookId" />
</finder>
</entity>

Next, you created a service implementation in EntryLocalServiceImpl that defined how to get
and store the entry. Every field you defined was accounted for in the addEntry method.

public Entry addEntry(long userId, long guestbookId, String name, String email,
String message, ServiceContext serviceContext)
throws PortalException {

long groupld = serviceContext.getScopeGroupId();
User user = userLocalService.getUserById(userId);
Date now = new Date();

validate(name, email, message);

long entryId = counterLocalService.increment();
Entry entry = entryPersistence.create(entryId);

entry.setUuid(serviceContext.getUuid());
entry.setUserId(userId);

entry.setGroupId(groupId);
entry.setCompanyId(user.getCompanyId());
entry.setUserName(user.getFullName());
entry.setCreateDate(serviceContext.getCreateDate(now));
entry.setModifiedDate(serviceContext.getModifiedDate(now));
entry.setExpandoBridgeAttributes(serviceContext);
entry.setGuesthookId(guestbookId);

entry.setName(name);

entry.setEmail(email);

entry.setMessage(message);

entryPersistence.update(entry);

return entry;

Notice that all the fields you described in Service Builder (including things like the uuid) are
present here.
You also added ways to get entries:

public List<Entry> getEntries(long groupld, long guestbookId) {
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return entryPersistence.findByG_G(groupId, guestbookId);
}

public List<Entry> getEntries(
long groupId, long guestbookId, int start, int end, OrderByComparator<Entry> obc) {

return entryPersistence.findByG_G(groupld, guestbookId, start, end, obc);
}

public List<Entry> getEntries(long groupld, long guestbookId, int start, int end)
throws SystemException {

return entryPersistence.findByG_G(groupIld, guestbookId, start, end);
}

In service.xml you defined groupId and guestbookId as the two finder fields, and in these methods
you called methods generated to the persistence layer.

After you implemented all that, Service Builder propagated your implementation to the inter-
faces, so they could be called. Then, in the portlet class, you created references to the service
classes that Service Builder generated, and used those references to access the service to add an
entry:

_entryLocalService.addEntry( serviceContext.getUserId(), guestbookld,
userName, email,message, serviceContext);

Finally, you wrapped all this up in a user interface that lets users enter the information they
want, and displays the data they've entered.
Now that you've built the application, and you can see a clear picture of how it all works, it’s
time to test it.
Deploying and Testing the Application
1. Drag and drop the guestbook-api module onto the server.
2. Drag and drop the guestbook-service module onto the server.

3. Look for the STARTED messages from the console.

4. Go to your Liferay DXP instance at localhost:8880 in your browser to test your updated
application.

5. Click Add Entry.
6. Enter a Name, Message, and Email Address.
7. Click Submit.

8. Verify that your entry appears.

What's Next?

You've created a working web application and deployed it on Liferay DXP. If you’ve created web
applications before, though, you know that it’s missing some important features: security, front-
end validation, and an interface for administrators to create multiple guestbooks per portlet. In
the next section, you'll begin adding these features.
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Joe Bloggs

Figure 19.3: Your first guestbook and entry appears. Nice job!
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CHAPTER 20 |

WRITING AN ADMINISTRATIVE PORTLET

Like the prototype, the real application lets users add and view guestbook entries. The application’s
back-end, however, is much more powerful. It can support many guestbooks and their associated
entries. Despite this, there’s no UI to support these added features. When you create this U, you
must also make sure that only administrators can add guestbooks.

To accomplish this, you must create a Guestbook Admin portlet and place it in Liferay DXP’s
administrative interface—specifically, within the Content menu. This way, the Guestbook Admin
portlet is accessible only to Site Administrators, and users can use the Guestbook portlet to create
entries.

In short, this is a simple application with a simple interface:

I Guestbooks

Name

Main v Actions

Add Guestbook

Figure 20.1: The Guestbook Admin portlet lets administrators manage Guestbooks.

Are you ready to begin?
Let’s Go!

20.1 Creating the Classes

<p id="stepTitle">Writing the Guestbook Admin App</p><p>Step 1 of 5</p>
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Because the Guestbook and Guestbook Admin applications should be bundled together, you'll
create the new application manually inside the guestbook-web project, rather than by using a wizard.
If you disagree with this design decision, you can create a separate project for Guestbook Admin;
the project template you'd use is panel-app. For now, however, it’s better to go through the process
manually to learn how it all works:

1. Right-click the com.liferay.docs.guestbook.portlet package in the guestbook-web project and
select New - Class.

2. Name the class GuestbookAdminPortlet.
3. Click Browse next to the Superclass and search for MVCPortlet. Click it and select OK.

4. Click Finish.

You now have your Guestbook Admin application’s portlet class. For an administrative applica-
tion, however, you need at least one more component.

Panels and Categories

Asdescribed in the[product menu tutoriall there are three sections of the product menu as illustrated
below.

Control Panel

@ Liferay

Figure 20.2: The product menu is split into three sections: the Control Panel, the User menu, and the Sites menu.

Each section is called a panel category. A panel category can hold various menu items called
panel apps. In the illustration above, the Sites menu is open to reveal its panel apps and categories
(yes, you can nest them).

The most natural place for the Guestbook Admin portlet is in the Content panel category
with Liferay DXP’s other content-based apps. This integrates it nicely in the spot where Site
administrators expect it to be. This also means you don’t have to create a new category for it: you
can just create the panel entry, which is what you’ll do next. If you'd like to learn more about panel
categories and apps after this, see the product menu tutorialland the|control menu tutoriall

Follow these steps to create the panel entry for the Guestbook Admin portlet:

1. Add the dependency you need to extend Liferay DXP’s panel categories and apps. To do this,
open guestbook-web’s build.gradle file and add this dependency:
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compileOnly group: "com.liferay", name: "com.liferay.application.list.api", version: "2.0.8"

2. Right-click guestbook-web and select Gradle > Refresh Gradle Project.

3. Right-click src/main/java in the guestbook-web project and select New > Package. Name the
package com.liferay.docs.guestbook.application.list and click Finish.

4. Right-click your new package and select New - Class. Name the class GuestbookAdminPanelApp.

5. Click Browse next to Superclass, search for BasePanelApp, select it, and click OK. Then click
Finish.

Great! You've created the classes you need, and you're ready to begin working on them.

20.2 Adding Metadata

<p id="stepTitle">Writing the Guestbook Admin App</p><p>Step 2 of 5</p>

Now that you've generated the classes, you must turn them into OSGi components. Remember
that because components are container-managed objects, you must provide metadata that tells
Liferay DXP’s OSGi container how to manage their life cycles.

Follow these steps:

1. Add the following portlet key to the GuestbookPortletKeys class:

public static final String GUESTBOOK_ADMIN =
"com_liferay_docs_guestbook_portlet_GuestbookAdminPortlet";

2. Open the GuestbookAdminPortlet class and add the @Component annotation immediately above
the class declaration:

@Component(

immediate = true,

property = {
"com.liferay.portlet.display-category=category.hidden",
"com.liferay.portlet.scopeable=true",
"javax.portlet.display-name=Guestbooks",
"javax.portlet.expiration-cache=0",
"javax.portlet.init-param.portlet-title-based-navigation=true",
"javax.portlet.init-param.template-path=/",
"javax.portlet.init-param.view-template=/guestbookadminportlet/view.jsp",
"javax.portlet.name=" + GuestbookPortletKeys.GUESTBOOK_ADMIN,
"javax.portlet.resource-bundle=content.Language",
"javax.portlet.security-role-ref=administrator",
"javax.portlet.supports.mime-type=text/html",
"com.liferay.portlet.add-default-resource=true"

1,

service = Portlet.class

3. Hit [CTRL]+[SHIFT]+O to add the javax.portlet.Portlet and other imports.
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There are only a few new things here. Note the value of the javax.portlet.display-name prop-
erty: Guestbooks. This is the name that appears in the Site menu. Also note the value of the
javax.portlet.name property: + GuestbookPortletKeys.GUESTBOOK_ADMIN. This specifies the portlet’s
title via the GUESTBOOK_ADMIN portlet key that you just created.

Pay special attention to the following metadata property:

com.liferay.portlet.display-category=category.hidden

This is the same property you used before with the Guestbook portlet. You placed that portlet
in the Social category. The value category.hidden specifies a special category that doesn’t appear
anywhere. You're putting the Guestbook Admin portlet here because it'll be part of the Site menu,
and you don’t want users adding it to a page. This prevents them from doing that.

Next, you can configure the Panel app class. Follow these steps:

1. Open the GuestbookAdminPanelApp class and add the @Component annotation immediately above
the class declaration:

@Component(
immediate = true,
property = {
"panel.app.order:Integer=360",
"panel.category.key=" + PanelCategoryKeys.SITE_ADMINISTRATION_CONTENT
}7

service = PanelApp.class

)

The panel.category.key metadata property determines where to place the Guestbook Admin
portlet in the Product Menu. Remember that the Product Menu is divided into three main
sections: the Control Panel, the User Menu, and the Site Administration area. The value
of the panel.category.key property is PanelCategoryKeys.SITE_ADMINISTRATION_CONTENT, which
means Guestbook Admin is in Site Administration > Content. The key is provided by the
PanelCategoryKeys class. The panel.app.order value determines the rank for the Guestbook
Admin portlet in the list.

2. Finally, update the class to use the proper name and portlet keys:

public class GuestbookAdminPanelApp extends BasePanelApp {

@0verride
public String getPortletId() {

return GuestbookPortletKeys.GUESTBOOK_ADMIN;
}

@0verride

@Reference(
target = "(javax.portlet.name=" + GuestbookPortletKeys.GUESTBOOK_ADMIN + ")",
unbind = "-"

)

public void setPortlet(Portlet portlet) {
super.setPortlet(portlet);

}

3. Hit [CTRL]+[SHIFT]+O to organize imports. This time, import com.liferay.portal.kernel.model.Portlet
instead of javax.portlet.Portlet.
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Now that the configuration is out of the way, you're free to implement the app’s functionality:
adding, editing, and deleting guestbooks. That’s the next step.

20.3 Updating Your Service Layer

<p id="stepTitle">Writing the Guestbook Admin App</p><p>Step 3 of 5</p>

In an earlier section, you wrote an addGuestbook service method in GuestbookLocalServiceImpl,
but you never used it. To have full functionality over guestbooks, you must also add methods for
updating and deleting guestbooks, as well as for returning the number of guestbooks in a Site.

Adding Guestbook Service Methods

Remember that when working with Service Builder, you define your service in the *Impl classes.

After you add, remove a method, or change the signature of a method in an *Impl class, you must

run Service Builder. Service Builder updates the affected interfaces and any other generated code.
Follow these steps to add the required guestbook service methods:

1. Go to the guestbook-service project and open GuestbookLocalServiceImpl.java in the
com.liferay.docs.guestbook.service.impl package. Add the following method for updating a
guestbook:

public Guestbook updateGuestbook(long userId, long guestbookId,
String name, ServiceContext serviceContext) throws PortalException,
SystemException {

Date now = new Date();
validate(name);
Guestbook guestbook = getGuestbook(guestbookId);
User user = userLocalService.getUser(userId);
guestbook.setUserId(userId);
guestbook. setUserName (user.getFullName());
guestbook.setModifiedDate(serviceContext.getModifiedDate(now));
guestbook. setName(name) ;
guestbook. setExpandoBridgeAttributes(serviceContext);

guestbookPersistence.update(guestbook);

return guestbook;

The updateGuestbook method retrieves the Guestbook by its ID, replaces its data with what the
user entered, and then calls the persistence layer to save it back to the database.

2. Next, add the following method for deleting a guestbook:

public Guestbook deleteGuestbook(long guestbookId,
ServiceContext serviceContext) throws PortalException,
SystemException {

Guestbook guestbook = getGuestbook(guestbookId);
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List<Entry> entries = entrylLocalService.getEntries(
serviceContext.getScopeGroupId(), guestbookId);

for (Entry entry : entries) {
entryLocalService.deleteEntry(entry.getEntryId());

}

guestbook = deleteGuestbook(guestbook);

return guestbook;

It's important to consider what should happen if you delete a guestbook that has existing
entries. If you just deleted the guestbook, the guestbook’s entries would still exist in the
database, but they’d be orphaned. Your deleteGuesthook service method makes a service call
to delete a guestbook’s entries before deleting that guestbook. This way, guestbook entries
are never orphaned.

3. Use [CTRL]+[SHIFT]+O to update your imports, then save GuesthookLocalServiceImpl.java.

4. In the Gradle Tasks pane on the right side in Liferay Dev Studio DXP, run Service Builder by
opening the guesthook-service module and double-clicking buildService.

Now that you've finished updating the service layer, it's time to work on the Guestbook Admin
portlet itself.

20.4 Defining Portlet Actions

<p id="stepTitle">Writing the Guestbook Admin App</p><p>Step 4 of 5</p>

The Guestbook Admin portlet now needs action methods for adding, updating, and deleting
guestbooks. As with the Guestbook portlet, action methods call the corresponding service methods.
Note that since your services and applications are all running in the same container, any application
can call the Guestbook services. This is an advantage of Liferay DXP’s OSGi-based architecture:
different applications or modules can call services published by other modules. If a service is
published, it can be used via @Reference. You'll take advantage of this here in the Guestbook Admin
portlet to consume one of the same services consumed by the Guestbook portlet (the addGuestbook
service).

Adding Three Portlet Actions

The Guestbook Admin portlet must let administrators add, update, and delete Guestbook objects.
You'll create portlet actions to meet these requirements. Open GuestbookAdminPortlet.java and
follow these steps:

1. Add the following action method and instance variables needed for adding a new guestbook:

public void addGuestbook(ActionRequest request, ActionResponse response)
throws PortalException {

ServiceContext serviceContext = ServiceContextFactory.getInstance(
Guestbook.class.getName(), request);
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String name = ParamUtil.getString(request, "name");

try §
_guesthookLocalService.addGuesthook(
serviceContext.getUserId(), name, serviceContext);

}
catch (PortalException pe) {

Logger.getLogger (GuestbookAdminPortlet.class.getName()).log(
Level .SEVERE, null, pe);

response. setRenderParameter(
"mvcPath", "/guestbookadminportlet/edit_guestbook.jsp");

}

private GuestbookLocalService _guesthookLocalService;

@Reference(unbind = "-")
protected void setGuestbookService(GuestbookLocalService guestbookLocalService) {
_guestbookLocalService = guestbookLocalService;

}

Since addGuestbook is a portlet action method, it takes ActionRequest and ActionResponse pa-
rameters. To make the service call to add a new guestbook, the guestbook’s name must be
retrieved from the request. The serviceContext must also be retrieved from the request and
passed as an argument in the service call. If an exception is thrown, you should display the
Add Guestbook form and not the default view. That's why you add this line in the catch block:

response.setRenderParameter("mvcPath",
"/guestbookadminportlet/edit_guestbook.jsp");

Later, you'll use this for field validation and to show error messages to the user. Note that
/guestbookadminportlet/edit_guestbook. jsp doesn’t exist yet; you'll create it in the next section
when you'’re designing the Guestbook Admin portlet’s user interface.

. Add the following action method for updating an existing guestbook:

public void updateGuestbook(ActionRequest request, ActionResponse response)
throws PortalException {

ServiceContext serviceContext = ServiceContextFactory.getInstance(
Guestbook.class.getName(), request);

String name = ParamUtil.getString(request, "name");
long guestbookId = ParamUtil.getLong(request, "guestbookId");

try §
_guesthookLocalService.updateGuesthook(
serviceContext.getUserId(), guestbookId, name, serviceContext);

} catch (PortalException pe) {

Logger.getLogger (GuestbookAdminPortlet.class.getName()).log(
Level .SEVERE, null, pe);

response. setRenderParameter(
"mvcPath", "/guestbookadminportlet/edit_guestbook.jsp");
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This method retrieves the guestbook name, ID, and the serviceContext from the request.
The updateGuestbook service call uses the guestbook’s ID to identify the guestbook to update.
If there’s a problem with the service call, the Guestbook Admin portlet displays the Edit
Guestbook form again so that the user can edit the form and resubmit:

response.setRenderParameter("mvcPath",
"/guestbookadminportlet/edit_guestbook.jsp");

Note that the Edit Guestbook form uses the same JSP as the Add Guestbook form to avoid
duplication of code.

3. Add the following action method for deleting a guestbook:

public void deleteGuestbook(ActionRequest request, ActionResponse response)
throws PortalException {

ServiceContext serviceContext = ServiceContextFactory.getInstance(
Guestbook.class.getName(), request);

long guestbookId = ParamUtil.getLong(request, "guestbookId");

try §
_guestbookLocalService.deleteGuestbook(guestbookId, serviceContext);
}

catch (PortalException pe) {

Logger.getLogger (GuestbookAdminPortlet.class.getName()).log(
Level.SEVERE, null, pe);

This method uses the service layer to delete the guestbook by its ID. Since the deleteGuestbook
action is invoked from the Guestbook Admin portlet’s default view, there’s no need to set
the mvcPath render parameter to point to a particular JSP if there was a problem with the
deleteGuesthook service call.

4. Hit [CTRL]+[SHIFT]+O to organize imports. Save the file.

You now have your service methods and portlet action methods in place. Your last task is to
implement the Guestbook Admin portlet’s user interface.

20.5 Creating a User Interface

<p id="stepTitle">Writing the Guestbook Admin App</p><p>Step 5 of 5</p>

It’s time to create the Guestbook Admin portlet’s user interface. The portlet’s default view has a
button for adding new guestbooks. It must also display the guestbooks that already exist.

Each guestbook’s name is displayed along with an Actions button. The Actions button reveals
options for editing the guestbook, configuring its permissions, or deleting it.
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Creating JSPs for the Guestbook Admin Portlet's User Interface

The Guestbook Admin portlet’s user interface is made up of three JSPs: the default view, the Actions
button, and the form for adding or editing a guestbook.
Create the default view first:

1. Create a folder for the Guestbook Admin portlet’s JSPs. In src/main/resources/META-
INF/resources, create a folder called guestbookadminportlet.

2. Create a file in this folder called view. jsp and fill it with this code:

<%@include file="../init.jsp"%>

<liferay-ui:search-container
total="<%= GuestbookLocalServiceUtil.getGuestbooksCount(scopeGroupId) %>">
<liferay-ui:search-container-results
results="<%= GuestbookLocalServiceUtil.getGuestbooks(scopeGroupld,
searchContainer.getStart(), searchContainer.getEnd()) %>" />

<liferay-ui:search-container-row
className="com.liferay.docs.guestbhook.model.Guestbook" modelVar="guesthook">

<liferay-ui:search-container-column-text property='"name" />

<liferay-ui:search-container-column-jsp
align="right"
path="/guestbookadminportlet/guestbook_actions.jsp" />

</liferay-ui:search-container-row>

<liferay-ui:search-iterator />
</liferay-ui:search-container>

<aui:button-row cssClass="guestbook-admin-buttons">
<portlet:renderURL var="addGuestbookURL">
<portlet:param name="mvcPath"
value="/guestbookadminportlet/edit_guestbook.jsp" />
<portlet:param name="redirect" value="<%= "currentURL" %>" />
</portlet:renderURL>

<aui:button onClick="<%= addGuestbookURL.toString() %>"
value="Add Guestbook" />
</aui:button-row>

First is the standard init. jsp include to gain access to the imports.

Next is a button row with a single button for adding new guestbooks: <aui:button-row
cssClass="guestbook-admin-buttons">. The cssClass attribute lets you specify a custom CSS
class for additional styling. The <portlet:renderURL> tag constructs a URL that points to
the edit_guestbook. jsp. You haven't created this JSP yet, but you'll use it for adding a new
guestbook and editing an existing one.

Finally, a Liferay search container is used to display the list of guestbooks. Three sub-tags
define the search container:

» <liferay-ui:search-container-results>
» <liferay-ui:search-container-row>
» <liferay-ui:search-iterator>
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The <liferay-ui:search-container-results>tag’s results attribute uses a service call to retrieve
the guestbooks in the scope. The total attribute uses another service call to get a count of
guestbooks.

The <liferay-ui:search-container-row> tag defines what rows contain. In this case, the
className attribute defines com.liferay.docs.guestbook.model.Guestbook.  The modelVar
attribute defines guestbook as the variable for the currently iterated guestbook. In the
search container row, two columns are defined. The <liferay-ui:search-container-
column-text property="name" /> tag specifies the first column. This tag displays text.
Its property="name" attribute specifies that the text to be displayed is the current
guestbook object’s name attribute. = The tag <liferay-ui:search-container-column-jsp
path="/guestbookadminportlet/guestbook_actions.jsp" align="right" /> specifies the second
(and last) column. This tag includes another JSP file within a search container column. Its
path attribute specifies the path to the JSP file that should be displayed: guestbook_actions. jsp.

Finally, the <liferay-ui:search-iterator /> tagiterates through and displays the list of guest-
books. Using Liferay’s search container makes the Guestbook Admin portlet look like a native
Liferay DXP portlet. It also provides built-in pagination so that your portlet can automatically
display large numbers of guestbooks on one Site.

Your next step is to add the guestbook_actions. jsp file that displays the list of possible actions
for each guestbook.

. Create a new file called guestbook_actions. jsp in your project’s /guestbookadminportlet folder.
Paste in this code:

<%@include file="../init.jsp"%>

,
<%

String mvcPath = ParamUtil.getString(request, "mvcPath");

ResultRow row = (ResultRow) request
.getAttribute("SEARCH_CONTAINER_RESULT_ROW");

Guestbook guestbook = (Guestbook) row.getObject();

>
<liferay-ui:icon-menu>

<portlet:renderURL var="editURL">
<portlet:param name="guestbookId"
value="<%=String.valueOf(guestbook.getGuestbookId()) %>" />
<portlet:param name="mvcPath"
value="/guestbookadminportlet/edit_guestbook.jsp" />
</portlet:renderURL>

<liferay-ui:icon image="edit" message="Edit"
url="<%=editURL.toString() %" />

<portlet:actionURL name="deleteGuestbook" var="deleteURL">
<portlet:param name="guestbookId"
value="<%= String.valueOf(guestbook.getGuestbookId()) %>" />

</portlet:actionURL>

<liferay-ui:icon-delete url="<%=deleteURL.toString() %>" />
</liferay-ui:icon-menu>
This JSP comprises the pop-up actions menu that shows the possible actions users can perform
on a guestbook: editing it or deleting it. First, init. jsp is included because it contains all the
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JSP imports. Because guestbook_actions. jsp is included for every Search Container row, it
retrieves the guestbook in the current iteration. The scriptlet grabs that guestbook so its ID
can be supplied to the menu tags.

The <liferay-ui:icon-menu> tag dominates guestbook_actions. jsp. It’s a container for menu
items, of which there are currently only two (you’ll add more later). The Edit menu item
displays the Edit icon and the message Edit:

<liferay-ui:icon image="edit" message="Edit"
url="<%=editURL.toString() %>" />

The editURL variable comes from the <portlet:renderURL var="editURL"> tag with two parame-
ters: guestbookId and mvcPath. The guestbookId parameter specifies the guestbook to edit (it’s
the one from the selected search container result row), and the mvcPath parameter specifies
the Edit Guestbook form’s path.

The Delete menu item displays a delete icon and the default message Delete:

<liferay-ui:icon-delete url="<%=deleteURL.toString() %" />

Unlike the editURL, which is a render URL that links to the edit_guestbook. jsp, the deleteURL
is an action URL that invokes the portlet’s deleteGuestbook action. The tag <portlet:actionURL
name="deleteGuestbook" var="deleteURL"> creates this action URL, which only takes one pa-
rameter: the guestbookId of the guestbook to be deleted.

Now there’s just one more JSP file left to create: the edit_guesthook. jsp that contains the form
for adding a new guestbook and editing an existing one.

. Create a new file called edit_guestbook. jsp in your project’s /guestbookadminportlet directory.
Then add the following code to it:

<%@include file = "../init.jsp" %>

<%

long guestbookId = ParamUtil.getLong(request, "guestbookId");

Guestbook guestbook = null;

if (guestbookId > 8) {

guestbook = GuestbookLocalServiceUtil.getGuestbook(guestbookId);

}
>
<portlet:renderURL var="viewURL">

<portlet:param name="mvcPath" value="/guestbookadminportlet/view.jsp" />
</portlet:renderURL>
<portlet:actionURL name='<%= guestbook = null ? "addGuestbook" : "updateGuestbook" %>' var="editGuestbookURL" />
<aui:form action="<%= editGuestbookURL %>" name="fm">

<aui:model-context bean="<%= guestbook %>" model="<%= Guestbook.class %>" />

<aui:input type="hidden" name="guestbookId"
value='<%= guestbook = null ? "" : guestbook.getGuestbookId() %>' />

<aui:fieldset>

<aui:input name="name" />
<J/aui:fieldset>
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<aui:button-row>
<aui:button type="submit" />
<aui:button onClick="<%= viewURL %>" type="cancel" />
</aui:button-row>
</aui:form>

After the init.jsp import, you declare a null guestbook variable. If there’s a guestbookId
parameter in the request, then you know that you're editing an existing guestbook, and you
use the guestbookId to retrieve the corresponding guestbook via a service call. Otherwise, you
know that you're adding a new guestbook.

Next is a view URL that points to the Guestbook Admin portlet’s default view. This URL is
invoked if the user clicks Cancel on the Add Guestbook or Edit Guestbook form. After that, you
create an action URL that invokes either the Guestbook Admin portlet’s addGuestbook method
or its updateGuestbook method, depending on whether the guestbook variable is null.

If a guestbook is being edited, the current guestbook’s name should appear in the form’s
name field. You use the following tag to define a model of the guestbook that can be used in
the AlloyUI form:

<aui:model-context bean="<%= guestbook %>" model="<%= Guestbook.class %>" />

The form itself is created with the following tag:

<aui:form action="<%= editGuestbookURL %>" name="<portlet:namespace />fm">

When the form is submitted, the editGuestbookURL is invoked, which calls the Guestbook
Admin portlet’s addGuesthook or updateGuestbook method, as discussed above.

The guestbookId must appear on the form so that it can be submitted. The user, however,
doesn’t need to see it. Thus, you specify type="hidden":

<aui:input type="hidden" name="guestbookId"
value="'<%= guestbook == null ? "" : guestbook.getGuestbookId() %>' />

The name, of course, should be editable by the user so it’s not hidden.

The last item on the form is a button row with two buttons. The Submit button submits
the form, invoking the editGuestbookURL which, in turn, invokes either the addGuestbook or
updateGuestbook method. The Cancel button invokes the viewURL which displays the default
view.

Excellent! You've now finished creating the UI for the Guestbook Admin portlet. It should now
match the figure below:

Test out the Guestbook Admin portlet! Try adding, editing, and deleting guestbooks.

Now all the Guestbook application’s primary functions work. There are still many missing
features, however. For example, if there’s ever an error, users never see it: all the code written so
far just prints messages in the logs. Next, you'll learn how to display those errors to the user.
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Guestbooks

Name

Main v Actions

Add Guestbook

Figure 20.3: The Guestbook Admin portlet lets administrators add or edit guestbooks, configure their permissions, or delete them.
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I CHAPTER 21

DISPLAYING MESSAGES AND ERRORS

When users interact with your application, they perform tasks it defines, like saving or editing
things. The Guestbook application is no different. Your application should also provide feedback on
these operations so users can know if they worked. Up to now, you've been placing this information
in logs that only administrators can access. Wouldn't it be better to show users these messages?

@ Success Entry added successfully. X @ Error Your request failed to complete. X @ Success Entry deleted successfully. X

Figure 21.1: You can use Liferay’s APIs to display helpful messages.

That’s exactly what you'll do next, in three steps:

1. Create language keys for your messages.
2. Add the error messages to your action methods.
3. Report those error messages in your JSPs.

Ready to get started?
Let’s Go!

21.1 Creating Language Keys

<p id="stepTitle">Displaying Messages and Errors</p><p>Step 1 of 3</p>

Any modern application should place its messages and form field labels in a language keys
file that can be duplicated and then translated into multiple languages. Here, you’ll learn how
to provide a default set of English language keys for your application. For more information on
language keys and providing automatically translated language keys, |see this tutoriall

Language keys are stored in the Language.properties file included in your guestbook-web
module. Language.properties is the default, but you can create a number of translations by
appending the ISO-639 language code to the file name (e.g., Language_es.properties for Spanish or
Language_de.properties for German). For now, stick to the default language keys.

Follow these steps to create your language keys:
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1. Open /src/main/resources/content/Language.properties in your guestbook-web module. Re-
move the default keys in this file.

2. Paste in the following keys:

entry-added=Entry added successfully.
entry-deleted=Entry deleted successfully.
guestbook-added=Guestbook added successfully.
guestbook-updated=Guesthook updated successfully.
guestbook-deleted=Guesthbook deleted successfully.

3. Save the file.

Your messages are now in place, and your application can use them. Next, you'll add them to
your action methods.

21.2 Adding Failure and Success Messages

<p id="stepTitle">Displaying Messages and Errors</p><p>Step 2 of 3</p>

To display feedback to users properly, you must edit your portlet classes to use Liferay DXP’s
SessionMessages and SessionErrors classes. These classes collect messages that the view layer shows
to the user through a tag.

You'll add these messages to code that runs when the user triggers a system function that
can succeed or fail, such as creating, editing, or deleting an entry or guestbook. This generally
happens in action methods. You must update these methods to handle failure and success states in
GuestbookPortlet. java and GuestbookAdminPortlet. java. Start by updating addEntry and deleteEntry
in GuestbookPortlet. java:

1. Find the addEntry method in GuestbookPortlet.java. In the first try...catch block’s try section,
and add the success message just before the closing }:

SessionMessages.add(request, "entryAdded");

This uses Liferay’s SessionMessages API to add a success message whenever a Guestbook is
successfully added. It looks up the message you placed in the Language.properties file and
inserts the message for the key entry-added (it automatically converts the key from camel
case).

2. Below that, in the catch block, find the following code:

System.out.println(e);

3. Beneath it, paste this line:

SessionErrors.add(request, e.getClass().getName());

Now you not only log the message to the console, you also use the SessionErrors object to
show the message to the user.
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Next, do the same for the deleteEntry method:
1. After the logic to delete the entry, add a success message:

SessionMessages.add(request, "entryDeleted");

2. Find the same Logger... block of code in the deleteEntry method and after it, paste this line:

SessionErrors.add(request, e.getClass().getName());

3. Hit [CTRL]+[SHIFT]+O to import com.liferay.portal.kernel.servlet.SessionErrors and
com.liferay.portal.kernel.servlet.SessionMessages. Save the file.

Well done! You've added the messages to GuestbookPortlet. Now you must update
GuestbookAdminPortlet. java:

1. Open GuestbookAdminPortlet.java and look for the same cues.

2. Add the appropriate success messages to the try section of the try...catch in addGuestbook,
updateGuestbook, and deleteGuestbook, respectively:

SessionMessages.add(request, "guestbookAdded");
SessionMessages.add(request, "guestbookUpdated");

SessionMessages.add(request, "guestbookDeleted");

3. In the catch section of those same methods, find Logger.getlogger... and paste the
SessionErrors block beneath it:

SessionErrors.add(request, pe.getClass().getName());

4. Hit [CTRL]+[SHIFT]+O to import SessionErrors and SessionMessages. Save the file.

Great! The controller now makes relevant and detailed feedback available. Now all you need to
do is publish this feedback in the view layer.

21.3 Adding Messages to JSPs

<p id="stepTitle">Displaying Messages and Errors</p><p>Step 3 of 3</p>

Any messages the user should see are now stored in either SessionMessages or SessionErrors.
Next, you'll make these messages appear in your JSPs.

1. In the guestbook-web module, open guestbookwebportlet/view.jsp. Add the following block of
success messages to the top of the file, just below the init. jsp include statement:

<liferay-ui:success key="entryAdded" message="entry-added" />
<liferay-ui:success key="entryDeleted" message="entry-deleted" />
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This tag accesses what's stored in SessionMessages. It has two attributes. The first is the
SessionMessages key that you provided in the GuestbookPortlet.java class’s add and delete
methods. The second looks up the specified key in the Language.properties file. You could
have specified a hard-coded message here, but it’s far better to provide a localized key.

2. Now open guestbookadminportlet/view.jsp. Add the following block of success messages in
the same spot below the include:

<liferay-ui:success key="guestbookAdded" message="guestbook-added" />
<liferay-ui:success key="guestbookUpdated" message="guestbook-updated" />
<liferay-ui:success key="guestbookDeleted" message="guestbook-deleted" />

@ Success Entry added successfully. X @ Success Entry deleted successfully. X

@ Success Guestbook added successfully. X @ Success Guestbook deleted successfully. X @ Success Guestbook updated successfully. X

Figure 21.2: Now the message displays the value you specified in Language.properties.

Congratulations! You've added useful feedback for operations in your application.
Your application is shaping up, but it is missing another important feature: permissions. Next,
you’'ll add permission checking for your guestbooks and entries.

206



I CHAPTER 22 I

USING RESOURCES AND PERMISSIONS

You now have an application that uses the database for data storage. This is a great foundation
to build on. What comes next? What if users want a Guestbook that’s limited to certain trusted
people? To do that, you have to implement permissions.

Thankfully, with Liferay DXP you don’t have to write an entire permissions system from scratch:
the framework provides a robust and well-tested permissions system that you can implement
quickly. You'll follow Liferay’s well-defined process for implementing permissions, called DRAC:

+ Define all resources and permissions

+ Register all defined resources in the permissions system
+ Associate permissions with resources

+ Check for permission before returning resources

Ready to start?
Let’s Go!

22.1 Defining Permissions

<p id="stepTitle">Implementing Permissions</p><p>Step 1 of 4</p>

Liferay DXP’s permissions framework is configured declaratively, like Service Builder. You
define all your permissions in an XML file that by convention is called default.xml (but you could
really call it whatever you want). Then you implement permissions checks in the following places
in your code:

+ In the view layer, when showing links or buttons to protected functionality
« In the actions, before performing a protected action
« Later, in your service, before calling the remote service

You should first define the permissions you want. To get started, think of your application’s use
cases and how access to that functionality should be controlled:

+ The Add Guestbook button should be available only to administrators.

207



+ The Guestbook tabs should be filtered by permissions so administrators can control who can
see them.

+ To prevent anonymous users from spamming the guestbook, the Add Entry button should be
available only to Site members.

+ Users should be able to set permissions on their own entries.

Now you're ready to create the permissions configuration. Objects in your application (such as
Guestbook and Entry) are defined as resources, and resource actions manage how users can interact
with those resources. There are therefore two kinds of permissions: portlet permissions and
resource (or model) permissions. Portlet permissions protect access to global functions, such as
Add Entry. If users don’t have permission to access that global function, they're missing a portlet
permission. Resource permissions protect access to objects, such as Guestbook and Entry. A user
may have permission to view one Entry, view and edit another Entry, and may not be able to access
another Entry at all. This is due to a resource permission.

First, create the permissions file in the guesthook-service project:

1. In the META-INF folder, create a subfolder called resource-actions.
2. Create a new file in this folder called default.xml.

3. Click the Source tab. Add the following DOCTYPE declaration to the top of the file:

<?xml version="1.8"7>
<!DOCTYPE resource-action-mapping PUBLIC "-//Liferay//DID Resource Action
Mapping 7.1.8//EN" "http://www.liferay.com/dtd/liferay-resource-action-mapping_7_1_8.dtd">

4. Place the following wrapper tags into your default.xml file, below the DOCTYPE declaration:

<resource-action-mapping>

</resource-action-mapping>

You’ll define your resource and model permissions inside these tags.

5. Next, place the permissions for your com.liferay.docs.guestbook package between the
<resource-action-mapping> tags:

<model-resource>
<model-name>com. liferay.docs.guestbook</model-name>
<portlet-ref>
<portlet-name>com_liferay_docs_guestbook_portlet_GuestbookPortlet</portlet-name>
<portlet-name>com_liferay_docs_guestbook_portlet_GuestbookAdminPortlet</portlet-name>
</portlet-ref>
<root>true</root>
<permissions>
<supports>
<action-key>ADD_GUESTBOOK</action-key>
<action-key>ADD_ENTRY</action-key>
<action-key>VIEW</action-key>
</supports>
<site-member-defaults>
<action-key>ADD_ENTRY</action-key>
</site-member-defaults>
<guest-defaults>
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Portlet

Resources

Resource #2

Viewing the portlet pageis a Portlet Resource Permission

Viewing Resources is a Model Resource Permission

v

Viewing the Add Resource button is a Portlet Resource Permission
Adding a Resource is a Model Resource Permission

Figure 22.1: Portlet permissions and resource permissions cover different parts of the application.
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<action-key>VIEW</action-key>

</guest-defaults>

<guest-unsupported>
<action-key>ADD_GUESTBOOK</action-key>
<action-key>ADD_ENTRY</action-key>

</guest-unsupported>

</permissions>
</model-resource>

This defines the baseline configuration for the Guestbook and Entry entities. The supported
actions are ADD_GUESTBOOK and ADD_ENTRY. Site members can ADD_ENTRY by default, while guests
can’t perform either action (but they can view).

6. Below that, but above the closing </resource-action-mapping>, place the Guestbook model per-
missions:

<model-resource>
<model-name>com. liferay.docs.guestbook.model.Guestbook</model-name>
<portlet-ref>
<portlet-name>com_liferay_docs_guestbook_portlet_GuestbookPortlet</portlet-name>
<portlet-name>com_liferay_docs_guestbook_portlet_GuestbookAdminPortlet</portlet-name>
</portlet-ref>
<permissions>
<supports>
<action-key>ADD_ENTRY</action-key>
<action-key>DELETE</action-key>
<action-key>PERMISSIONS</action-key>
<action-key>UPDATE</action-key>
<action-key>VIEW</action-key>
</supports>
<site-member-defaults>
<action-key>ADD_ENTRY</action-key>
<action-key>VIEW</action-key>
</site-member-defaults>
<guest-defaults>
<action-key>VIEW</action-key>
</guest-defaults>
<guest-unsupported>
<action-key>UPDATE</action-key>
</guest-unsupported>
</permissions>
</model-resource>

This defines the Guestbook specific actions, including adding, deleting, updating, and viewing.
By default, site members and guests can view guestbooks, but guests can’t update them.

7. Below the Guestbook model permissions, but still above the closing </resource-action-mapping>,
place the Entry model permissions:

<model-resource>
<model-name>com. liferay.docs.guestbook.model.Entry</model-name>
<portlet-ref>
<portlet-name>com_liferay_docs_guestbook_portlet_GuestbookPortlet</portlet-name>
</portlet-ref>
<permissions>
<supports>
<action-key>DELETE</action-key>
<action-key>PERMISSIONS</action-key>
<action-key>UPDATE</action-key>
<action-key>VIEW</action-key>
</supports>
<site-member-defaults>

210



<action-key>VIEW</action-key>
</site-member-defaults>
<guest-defaults>
<action-key>VIEW</action-key>
</guest-defaults>
<guest-unsupported>
<action-key>UPDATE</action-key>
</guest-unsupported>
</permissions>
</model-resource>

This defines Entry specific actions. By default, a Site member can add or view an entry, and a
guest can only view an entry.

8. Save the file.

Next, you must tell the framework where your permissions are defined. You'll define resource
and model permissions in the module where your model is defined:

1. In guestbook-service’s src/main/resources folder, create a file called portlet.properties.

2. In this file, place the following property:

resource.actions.configs=META-INF/resource-actions/default.xml

This property defines the name and location of your permissions definition file.

You now have permissions defined at the model level, but you must also define portlet permis-
sions. These are managed in the guestbook-web module, which contains the portlet class. Follow
these steps to add the portlet permissions in the guestbook-web module:

1. Create a subfolder called resource-actions in the src/main/resources/META-INF folder.
2. Create a new file in this folder called default.xml.

3. Add the following DOCTYPE declaration to the top of the file:

<?xml version="1.8"7>
<!DOCTYPE resource-action-mapping PUBLIC "-//Liferay//DID Resource Action
Mapping 7.1.8//EN" "http://www.liferay.com/dtd/liferay-resource-action-mapping_7_1_8.dtd">

4. Below the DOCTYPE declaration, add the following resource-action-mapping tags:

<resource-action-mapping>
</resource-action-mapping>

You’ll define your portlet permissions inside these tags.

5. Insert this block of code inside the resource-action-mapping tags:
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<portlet-resource>
<portlet-name>com_liferay_docs_guestbook_portlet_GuestbookAdminPortlet</portlet-name>
<permissions>
<supports>
<action-key>ACCESS_IN_CONTROL_PANEL</action-key>
<action-key>CONFIGURATION</action-key>
<action-key>VIEW</action-key>
</supports>
<site-member-defaults>
<action-key>VIEW</action-key>
</site-member-defaults>
<guest-defaults>
<action-key>VIEW</action-key>
</guest-defaults>
<guest-unsupported>
<action-key>ACCESS_IN_CONTROL_PANEL</action-key>
<action-key>CONFIGURATION</action-key>
</guest-unsupported>
</permissions>
</portlet-resource>

This defines the default permissions for the Guestbook Admin portlet. It supports the actions
ACCESS_IN_CONTROL_PANEL, CONFIGURATION, and VIEW. While anyone can view the app, guests and
Site members can’t configure it or access it in the Control Panel. Since it's a Control Panel
portlet, this effectively means that only administrators can access it.

6. Below the Guestbook Admin permissions, insert this block of code:

<portlet-resource>
<portlet-name>com_liferay_docs_guestbook_portlet_GuestbookPortlet</portlet-name>
<permissions>
<supports>
<action-key>ADD_TO_PAGE</action-key>
<action-key>CONFIGURATION</action-key>
<action-key>VIEW</action-key>
</supports>
<site-member-defaults>
<action-key>VIEW</action-key>
</site-member-defaults>
<guest-defaults>
<action-key>VIEW</action-key>
</guest-defaults>
<guest-unsupported />
</permissions>
</portlet-resource>

This defines permissions for the Guestbook portlet. It supports the actions ADD_TO_PAGE,
CONFIGURATION, and VIEW. Site members and guests get the VIEW permission by default.

7. Save the file.
8. In guestbook-web’s src/main/resources folder, create a file called portlet.properties.

9. In this file, place the following property:

resource.actions.configs=META-INF/resource-actions/default.xml

10. Save the file.

Great job! You've now successfully designed and implemented a permissions scheme for your
application. Next, you'll create the Java code to support permissions in the service layer.
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22.2 Registering Your Defined Permissions

<p id="stepTitle">Implementing Permissions</p><p>Step 2 of 4</p>

The last step introduced the concept of resources. Resources are data stored with your entities
that define how they can be accessed. For example, when the configuration in your default.xml
files is applied to your application’s entities in the database, resources are created. These resources
are then used in conjunction with Liferay DXP’s permissions system to determine who can do what
to the entities.

To use these resources, Liferay DXP must know about them. To do that you register the resources
with the system, both in the database and with the running permissions system in the OSGi
container.

Registering Permissions in the Database

Liferay DXP provides a complete API for managing resources that’s integrated with Service Builder.
This API is injected into your implementation classes automatically. To manage the resources, you
need only call the API in the service’s add and delete methods. Follow these steps to do this in your
application:

1. In your guestbook-service module, open GuestbookLocalServiceImpl.java from the
com.liferay.docs.guestbhook.service.impl package.

2. Just before the addGuestbhook method’s return statement, add this code:

resourcelLocalService.addResources(user.getCompanyId(), groupld, userId,
Guestbook.class.getName(), guestbookId, false, true, true);

Note that the resourcelocalService object is already there, ready for you to use. This is one of
several utilities that are injected automatically by Service Builder. You'll see the rest in the
future.

This code adds a resource to Liferay DXP’s database to correspond with your entity (note that
the guestbookId is included in the call). The three booleans at the end are settings. The first is
whether to add portlet action permissions. This should only be true if the permission is for
a portlet resource. Since this permission is for a model resource (an entity), it’s false. The
other two are settings for adding group and guest permissions. If you set these to true, you'll
add the default permissions you defined in the permissions configuration file (default.xml)
in the previous step. Since you definitely want to do this, these booleans are set to true.

3. Next, gotothe updateGuestbook method. Add a similar bit of code in between guestbookPersistence.update(gues
and the return statement:

resourcelocalService.updateResources(serviceContext.getCompanyId(),
serviceContext.getScopeGroupId(),
Guestbook.class.getName(), guestbookId,
serviceContext.getGroupPermissions(),
serviceContext.getGuestPermissions());

4. Now you’ll do the same for deleteGuestbook. Add this code in between guestbook =
deleteGuestbook(guestbook); and the return statement:
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resourceLocalService.deleteResource(serviceContext.getCompanyId(),
Guestbook.class.getName(), ResourceConstants.SCOPE_INDIVIDUAL,
guestbookId);

5. Hit [CTRL]+[SHIFT]+O to organize the imports and save the file.

6. Now you'll add resources for the Entry entity. Open EntryLocalServiceImpl.java from the same
package. For addEntry, add a line of code that adds resources for this entity, just before the
return statement:

resourceLocalService.addResources(user.getCompanyId(), groupId, userId,
Entry.class.getName(), entryIld, false, true, true);

7. For deleteEntry, add this code just before the return statement:

resourceLocalService.deleteResource(
serviceContext.getCompanyId(), Entry.class.getName(),
ResourceConstants.SCOPE_INDIVIDUAL, entryId);

8. Finally, find updateEntry and add its resource action, also just before the return statement:

resourceLocalService.updateResources(
user.getCompanyId(), serviceContext.getScopeGroupId(),
Entry.class.getName(), entryld, serviceContext.getGroupPermissions(),
serviceContext.getGuestPermissions());

That’s all it takes to add permissions resources to the database. Future entities added to the
database are fully permissions-enabled. Note, however, that any entities you’ve already added
to your Guestbook application in the portal don’t have resources and thus can’t be protected by
permissions. You'll fix this at the end of this section. Now you must register permissions with the
permissions system, so it knows how to check for them.

Registering Your Entities with the Permissions Service

A running service checks permissions, but since the Guestbook portlet, Guestbooks, and Guestbook
Entries are new to the system, it must be taught about them. You do this by creating permis-
sions registrar classes. These follow what you did in default.xml: you need one for your portlet
permissions and one for each of your entities. First, you must do a little reorganization.

1. Inyour API module, create a GuestbookConstants class in a new package called com.1liferay.docs.guesthook. cons

package com.liferay.docs.guestbook.constants;
public class GuestbookConstants §

public static final String RESOURCE_NAME = "com.liferay.docs.guestbook";

The RESOURCE_NAME string must match exactly your resource name from default.xml. You'll see
why in a moment.
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2. You have a GuestbookPortletKeys class in your web module. These keys must now be ac-
cessible to all modules, so drag this class from the web module and drop it into the new
com.liferay.docs.guestbook.constants package in your API module.

Now you're ready to create your permissions registrar classes.

3. Inyour service bundle, create a package that by convention endsin internal.security.permission.resource.

4. Create a class in this package called GuestbookModelResourcePermissionRegistrar with the con-
tents below.

package com.liferay.docs.guestbook.internal.security.permission.resource;
import java.util.Dictionary;

import org.osgi.framework.BundleContext;

import org.osgi.framework.ServiceRegistration;

import org.osgi.service.component.annotations.Activate;
import org.osgi.service.component.annotations.Component;
import org.osgi.service.component.annotations.Deactivate;
import org.osgi.service.component.annotations.Reference;

import com.liferay.docs.guestbook.constants.GuesthookConstants;

import com.liferay.docs.guestbook.constants.GuestbookPortletKeys;

import com.liferay.docs.guestbook.model.Guesthook;

import com.liferay.docs.guesthook.service.GuestbookLocalService;

import com.liferay.exportimport.kernel.staging.permission.StagingPermission;

import com.liferay.portal.kernel.security.permission.resource.ModelResourcePermission;

import com.liferay.portal.kernel.security.permission.resource.ModelResourcePermissionFactory;
import com.liferay.portal.kernel.security.permission.resource.PortletResourcePermission;
import com.liferay.portal.kernel.security.permission.resource.StagedModelPermissionLogic;
import com.liferay.portal.kernel.security.permission.resource.WorkflowedModelPermissionLogic;
import com.liferay.portal.kernel.service.GroupLocalService;

import com.liferay.portal.kernel.util.HashMapDictionary;

import com.liferay.portal.kernel.workflow.permission.WorkflowPermission;

@Component (immediate=true)
public class GuestbookModelResourcePermissionRegistrar {

@Activate
public void activate(BundleContext bundleContext) {
Dictionary<String, Object> properties = new HashMapDictionary<>();

properties.put("model.class.name", Guestbook.class.getName());

_serviceRegistration = bundleContext.registerService(
ModelResourcePermission.class,
ModelResourcePermissionFactory.create(

Guestbook.class, Guestbook::getGuestbookId,
_guestbookLocalService::getGuestbook, _portletResourcePermission,
(modelResourcePermission, consumer) -> {
consumer . accept(
new StagedModelPermissionLogic<>(
_stagingPermission, GuestbookPortletKeys.GUESTBOOK,
Guestbook: : getGuestbookId));
consumer.accept(
new WorkflowedModelPermissionLogic<>(
_workflowPermission, modelResourcePermission,
_groupLocalService, Guestbook::getGuestbookId));
b,
properties);

}

@Deactivate
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public void deactivate() {
_serviceRegistration.unregister();
}

@Reference
private GuestbookLocalService _guestbookLocalService;

@Reference(target = "(resource.name=" + GuestbookConstants.RESOURCE_NAME + ")")
private PortletResourcePermission _portletResourcePermission;

private ServiceRegistration<ModelResourcePermission> _serviceRegistration;

@Reference
private StagingPermission _stagingPermission;

@Reference
private WorkflowPermission _workflowPermission;

@Reference
private GroupLocalService _grouplocalService;

This class registers a chain of permission logic classes for checking permissions for Guestbook
entities. Since this functionality is the same for all entities, all that’s necessary is to specify yours
in addition to the standard Liferay ones for staging and workflow. Introspection is done on your
entity by the factory to create the necessary permissions service. You implemented the constants
class so you can specify the resource model name you defined in default.xml. The model.class.name
is set so that any module needing this service can find this model resource permission by its type.

Now create the registrar for the Entry entity:

1. Create a class in the same package called GuestbookEntryModelResourcePermissionRegistrar.

2. The only difference between this class and the one above is that it operates on Entry entities
instead of Guestbook entities (the imports have been left off in the snippet below):

@Component(immediate = true)
public class GuestbookEntryModelResourcePermissionRegistrar {

@Activate
public void activate(BundleContext bundleContext) {
Dictionary<String, Object> properties = new HashMapDictionary<>();

properties.put("model.class.name", Entry.class.getName());

_serviceRegistration = bundleContext.registerService(
ModelResourcePermission.class,
ModelResourcePermissionFactory.create(

Entry.class, Entry::getEntryld,
_entryLocalService::getEntry, _portletResourcePermission,
(modelResourcePermission, consumer) -> {
consumer . accept(
new StagedModelPermissionLogic<>(
_stagingPermission, GuestbookPortletKeys.GUESTBOOK,
Entry::getEntryId));
consumer . accept(
new WorkflowedModelPermissionLogic<>(
_workflowPermission, modelResourcePermission,
_groupLocalService, Entry::getEntryId));
b,

properties);
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@Deactivate
public void deactivate() {
_serviceRegistration.unregister();

}

@Reference
private EntrylocalService _entryLocalService;

@Reference(target = "(resource.name=" + GuestbookConstants.RESOURCE_NAME + ")")
private PortletResourcePermission _portletResourcePermission;

private ServiceRegistration<ModelResourcePermission> _serviceRegistration;

@Reference
private StagingPermission _stagingPermission;

@Reference
private WorkflowPermission _workflowPermission;

@Reference
private GroupLocalService _groupLocalService;

Finally, create the registrar for the portlet permissions:

1. Create a class in the same package called GuestbookPortletResourcePermissionRegistrar.

2. This class is simpler because you don’t have to tell it how to retrieve primary keys from any
entity:

@Component (immediate = true)
public class GuestbookPortletResourcePermissionRegistrar {

@Activate
public void activate(BundleContext bundleContext) {
Dictionary<String, Object> properties = new HashMapDictionary<>();

properties.put("resource.name", GuestbookConstants.RESOURCE_NAME);

_serviceRegistration = bundleContext.registerService(
PortletResourcePermission.class,
PortletResourcePermissionFactory.create(

GuestbookConstants.RESOURCE _NAME,
new StagedPortletPermissionLogic(
_stagingPermission, GuestbookPortletKeys.Guestbook)),
properties);

@Deactivate
public void deactivate() {
_serviceRegistration.unregister();

}

private ServiceRegistration<PortletResourcePermission> _serviceRegistration;

@Reference
private StagingPermission _stagingPermission;

You've now completed step two: the R in DRAC: registering permissions. Next, you'll enable
users to associate permissions with resources.
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22.3 Assigning Permissions to Resources

<p id="stepTitle">Implementing Permissions</p><p>Step 3 of 4</p>

You've now defined your permissions and registered them in the container and in the database
so permissions can be checked. Now you’ll create a UI for users to assign permissions along with
helper classes to make it easy to check permissions in the next step.

Here’s how it works. You have a permission, such as ADD_ENTRY, and a resource, such as a
Guestbook. For a user to add an entry to a guestbook, you must check if that user has the ADD_ENTRY
permission for that guestbook. Helper classes make it easier to check permissions:

1. Right-click the guestbook-web module and select New - Package. To follow Liferay’s prac-
tice, name the package com.liferay.docs.guestbook.web.security.permission.resource. This
is where you’ll place your helper classes.

2. Right-click the new package and select New - Class. Name the class GuesthookPermission.

3. Replace this class’s contents with the following code:

package com.liferay.docs.guestbook.web.security.permission.resource;

import org.osgi.service.component.annotations.Component;
import org.osgi.service.component.annotations.Reference;

import com.liferay.docs.guestbook.constants.GuesthookConstants;
import com.liferay.portal.kernel.security.permission.PermissionChecker;

import com.liferay.portal.kernel.security.permission.resource.PortletResourcePermission;

@Component(immediate=true)
public class GuestbookPermission {

public static boolean contains(PermissionChecker permissionChecker, long groupld, String actionId) {

return _portletResourcePermission.contains(permissionChecker, groupIld, actionId);

}

@Reference(
target="(resource.name=" + GuestbookConstants.RESOURCE_NAME + ")",
unbind="-"

)

protected void setPortletResourcePermission(PortletResourcePermission portletResourcePermission) {

_portletResourcePermission = portletResourcePermission;

}

private static PortletResourcePermission _portletResourcePermission;

This class is a component defining one static method (so you don’t have to instantiate the class)
that encapsulates the model you're checking permissions for. Liferay’s PermissionChecker class
does most of the work: give it the proper resource and action, such as ADD_ENTRY, and it returns
whether the permission exists or not.

There’s only one method: a check method that throws an exception if the user doesn’t have
permission.

Next, you'll create helpers for your two entities:
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1. Create a class in the same package called GuestbookModelPermission. java.

2. Replace this class’s contents with the following code:

package com.liferay.docs.guestbook.web.security.permission.resource;

import org.osgi.service.component.annotations.Component;
import org.osgi.service.component.annotations.Reference;

import com.liferay.docs.guestbook.model.Guestbook;

import com.liferay.portal.kernel.exception.PortalException;

import com.liferay.portal.kernel.security.permission.PermissionChecker;

import com.liferay.portal.kernel.security.permission.resource.ModelResourcePermission;

@Component(immediate = true)
public class GuestbookModelPermission {

public static boolean contains(
PermissionChecker permissionChecker, Guestbook guestbook, String actionId) throws PortalException {

return _guestbookModelResourcePermission.contains(permissionChecker, guestbook, actionId);

}

public static boolean contains(
PermissionChecker permissionChecker, long guestbookId, String actionId) throws PortalException {

return _guestbookModelResourcePermission.contains(permissionChecker, guestbookId, actionId);

}

@Reference(
target = "(model.class.name=com.liferay.docs.guestbook.model.Guestbook)",
unbind = "-")

protected void setEntryModelPermission(ModelResourcePermission<Guestbook> modelResourcePermission) {

_guestbookModelResourcePermission = modelResourcePermission;

}

private static ModelResourcePermission<Guestbook>_guestbookModelResourcePermission;

As you can see, this class is similar to GuestbookPermission. The difference is that
GuestbookModelPermission is for the model/resource permission, so you supply the entity or
its primary key (guestbookId).

Your final class is almost identical to GuestbookModelPermission, but it’s for the Entry entity.
Follow these steps to create it:

1. Create a class in the same package called GuestbookEntryPermission. java.

2. Replace this class’s contents with the following code:

package com.liferay.docs.guestbook.web.security.permission.resource;

import org.osgi.service.component.annotations.Component;
import org.osgi.service.component.annotations.Reference;

import com.liferay.docs.guestbook.model.Entry;

import com.liferay.portal.kernel.exception.PortalException;

import com.liferay.portal.kernel.security.permission.PermissionChecker;

import com.liferay.portal.kernel.security.permission.resource.ModelResourcePermission;

@Component(immediate = true)
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public class GuestbookEntryPermission §

public static boolean contains(
PermissionChecker permissionChecker, Entry entry, String actionId) throws PortalException {

return _guestbookEntryModelResourcePermission.contains(permissionChecker, entry, actionId);

}

public static boolean contains(
PermissionChecker permissionChecker, long entryld, String actionId) throws PortalException {

return _guestbookEntryModelResourcePermission.contains(permissionChecker, entryld, actionId);

}

@Reference(
target = "(model.class.name=com.liferay.docs.guestbook.model.Entry)",
unbind = "-")

protected void setEntryModelPermission(ModelResourcePermission<Entry> modelResourcePermission) {

_guestbookEntryModelResourcePermission = modelResourcePermission;

}

private static ModelResourcePermission<Entry>_guestbookEntryModelResourcePermission;

This class is almost identical to GuestbookModelPermission. The only difference is that
GuestbookEntryPermission is for the Entry entity.
Now you can expose the permissions Ul to your users so they can assign permissions:

1. Gotothe init. jsp in your guestbook-web project. Add the following imports to the file:

<%@ page import="com.liferay.docs.guestbook.web.security.permission.resource.GuesthookModelPermission" %>
<%@ page import="com.liferay.docs.guestbook.web.security.permission.resource.GuesthookPermission" %>

<%@ page import="com.liferay.docs.guestbook.web.security.permission.resource.GuesthookEntryPermission" %>
<%@ page import='"com.liferay.portal.kernel.util.WebKeys" %>

<@ page import='"com.liferay.portal.kernel.security.permission.ActionKeys" %>

The first three are the permissions helper classes you just created.

2. Open guestbook_actions. jsp. Add this code just after the <liferay-ui:icon-delete> tag:
<c:if
test="<%=GuestbookModelPermission.contains(permissionChecker, guesthook.getGuestbookId(), ActionKeys.PERMISSIONS) %>">
<liferay-security:permissionsURL

modelResource="<%= Guestbook.class.getName() %>"
modelResourceDescription="<%= guesthook.getName() %>"
resourcePrimKey="<%= String.value0f(guestbook.getGuestbookId()) %>"
var="permissionsURL" />

<liferay-ui:icon image="permissions" url="<%= permissionsURL %>" />

<Jec:if>

3. Save the file.

You just added an action button that displays Liferay’s permissions UI for Guestbooks. On top
of that, you used the permissions helper you just created to test whether users can even see the
action button. It only appears if users have the permissions permission.
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You'll implement this for Guestbook entries in the next step.

Congratulations! You've now created helper classes for your permissions, and you’ve enabled
users to associate permissions with their resources. The only thing left is to implement permission
checks in the application’s view layer. You'll do this next.

22.4 Checking for Permission in JSPs

<p id="stepTitle">Implementing Permissions</p><p>Step 4 of 4</p>

You've already seen how user interface components can be wrapped in permission checks
pretty easily. In this step, you'll implement the rest.

Checking Permissions in the Ul

Recall that you want to restrict access to three areas in your application:

+ The guestbook tabs across the top of your application
+ The Add Guestbook button
+ The Add Entry button

First, you’ll create the guestbook tabs and check permissions for them:

1. Open /guestbookwebportlet/view.jsp and find the scriptlet that gets the guestbookId from the
request. Just below this, add the following code:

<aui:nav cssClass="nav-tabs">

<%

List<Guestbook> guestbooks = GuesthookLocalServiceUtil.getGuesthooks(scopeGroupld);
for (int i = 8; i < guestbooks.size(); i++) {

Guestbook curGuesthook = guestbooks.get(i);
String cssClass = StringPool.BLANK;

if (curGuestbook.getGuestbookId() = guestbookId) {
cssClass = "active";
}

if (GuestbookModelPermission.contains(
permissionChecker, curGuestbook.getGuestbookId(), "VIEW")) {

>

<portlet:renderURL var="viewPageURL">
<portlet:param name="mvcPath" value="/guestbookwebportlet/view.jsp" />
<portlet:param name="guestbookId"

value="<%=String.valueOf (curGuestbook.getGuestbookId())%>" />
</portlet:renderURL>

<aui:nav-item cssClass="<%=cssClass%>" href="<%=viewPageURL%>"
label="<%=HtmlUtil.escape(curGuestbook.getName())%>" />

<%
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>

</aui:nav>

This code gets a list of guestbooks from the database, iterates through them, checks the
permission for each against the current user’s Roles, and adds the guestbooks the user can
access to a list of tabs.

You've now implemented your first permission check. As you can see, it’s relatively straight-
forward thanks to the static methods in your helper classes. The code above shows the tab
only if the current user has the VIEW permission for the guestbook.

Next, you'll add permission checks to the Add Entry button.

Scroll down to the line that reads <aui:button-row cssClass="guestbook-buttons">. Just below
this line, add the following line of code to check for the ADD_ENTRY permission:

<c:if test='<%= GuestbookPermission.contains(permissionChecker, scopeGroupIld, "ADD_ENTRY") %>'>

. After this is the code that creates the addEntryURL and the Add Entry button. After the

aui:button tag and above the </aui:button-row> tag, add the closing tag for the <c:if> state-
ment:

<Je:if>

You've now implemented your permission check for the Add Entry button by using JSTL tags.

Next, you'll implement an entry_actions. jsp that's much like the one in the Guestbook Admin
portlet. This determines what options appear for logged in users who can see the actions menu in
the portlet. Just like before, you'll wrap each renderURL in a if statement that checks the permissions
against available actions. To do this, follow these steps:

1.

In src/main/resources/META-INF/resources/guestbookwebportlet, create a file called
entry_actions. jsp.

. In this file, add the following code:

<%@include file="../init.jsp"%>

<%

String mvcPath = ParamUtil.getString(request, "mvcPath");
ResultRow row = (ResultRow)request.getAttribute(WebKeys.SEARCH_CONTAINER_RESULT_ROW);

Entry entry = (Entry)row.getObject();

>
<liferay-ui:icon-menu>

<c:if
test="<%= GuestbookEntryPermission.contains(permissionChecker, entry.getEntryId(), ActionKeys.UPDATE) %>'">
<portlet:renderURL var="editURL">
<portlet:param name="entryId"
value="<%= String.valueOf(entry.getEntryId()) %" />
<portlet:param name="mvcPath" value="/guesthookwebportlet/edit_entry.jsp" />
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</portlet:renderURL>

<liferay-ui:icon image="edit" message="Edit"
url="<%=editURL.toString() %" />
<Je:if>

<c:if
test="<%=GuestbookEntryPermission.contains(permissionChecker, entry.getEntryId(), ActionKeys.PERMISSIONS) %>">

<liferay-security:permissionsURL
modelResource="<%= Entry.class.getName() %>"
modelResourceDescription="<%= entry.getMessage() %>"
resourcePrimKey="<%= String.valueOf(entry.getEntryId()) %>"
var="permissionsURL" />

<liferay-ui:icon image="permissions" url="<%= permissionsURL %>" />
Je:if>

<c:if
test="<%=GuestbookEntryPermission.contains(permissionChecker, entry.getEntryId(), ActionKeys.DELETE) %>">

<portlet:actionURL name="deleteEntry" var="deleteURL">
<portlet:param name="entryId"
value="<%= String.valueOf(entry.getEntryId()) %>" />
<portlet:param name="guestbookId"
value="<%= String.valueOf(entry.getGuestbookId()) %>" />
</portlet:actionURL>

<liferay-ui:icon-delete url="<%=deleteURL.toString() %" />
<Jc:if>

</liferay-ui:icon-menu>

This code defines action buttons updating, setting permissions on, and deleting entities. Each
button is protected by a permissions check. If the current user can’t perform the given action,
the action doesn’t appear.

3. Finally, in view. jsp, you must add the entry_actions.jsp as the last column in the Search
Container. Find the line defining the Search Container row. It looks like this:

<liferay-ui:search-container-row
className="com.liferay.docs.guestbook.model.Entry" modelVar="entry">

Below that line are two columns. After the second column, add a third:

<liferay-ui:search-container-column-jsp path="/guestbookwebportlet/entry_actions.jsp" align="right" />

4. Save all JSP files.

Excellent! You've now implemented all the permissions checks for the Guestbook portlet.

When testing the application, remember that any guestbook entries you created without re-
sources won't work with permissions. Add new guestbooks and entries to test your application with
different users. Administrative users see all the buttons, regular users see the Add Entry button,
and guests see no buttons at all (but can navigate).

Note: You may see an error where the Guestbook portlet doesn’t appear at all, and you see this
error in the log:
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Someone may be trying to circumvent the permission checker.

This is because any data you currently have in the Guestbook application doesn’t have resources.
In this case, you must drop and re-create your database. To do this, find your Liferay Workspace on
your file system (it should be inside your Eclipse workspace). Inside the bundles/data folder is a
hypersonic folder. Shut down Liferay DXP, remove everything from this folder, and then restart.
After adding guestbook to a page, the portlet will work normally.

Now see if you can do the same for the Guestbook Admin portlet. Don’t worry if you can’t: at
the end of this Learning Path is a link to the completed project for you to examine.

Great! The next step is to integrate search and indexing into your application. This is a prereq-
uisite for the much more powerful stuff to come.
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I CHAPTER 23

SEARCH AND INDEXING

The Guestbook and Guestbook Admin portlets are up and running. The Guestbook portlet lets
users add, edit, delete, and configure permissions for Guestbook Entries. The Guestbook Admin
portlet lets Site administrators create, edit, delete, and configure permissions for Guestbooks. In
the case of a very popular event (maybe a Lunar Luau dinner at the Lunar Resort), there could be
many Guestbook Entries in the portlet, and users might want to search for Entries that mentioned
the delicious low-gravity ham that was served (melts in your mouth). Searching for the word ham
should display these Entries. In short, Guestbook Entries must be searchable via a search bar in
the Guestbook portlet.

Note: In previous versions of Liferay DXP, search was only permissions aware (indexed with
the entity’s permissions and searched with those permissions intact) if the application developer
specified this line in the Indexer class’s constructor:

setPermissionAware(true);

Now, search is permissions aware by default if the new permissions approach, as described in the
previous step of this Learning Path and in|these tutorials} is implemented for an application.

To enable search, you must index Guestbooks and their Entries. Although you probably won’t
have enough Guestbooks in a Site to warrant searching the Guestbook Admin portlet, indexing
Guestbooks has other benefits. In a later section, you'll asset-enable Guestbooks and Guestbook
Entries so the Asset Publisher can display them. Enabling search is a prerequisite for this—you
must index any entity that you want to make an asset.

But assets are for later. Right now it’s time to index those Guestbooks. Ready?

Let’s Go!
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GUESTBOOK

Guestbook Message Mame

Lunar Luau The low gravity ham was delicious! Melts in your mouth! Marvin the Martian - Actions

Figure 23.1: Add a search bar so users can search for Guestbook Entries. If a message or name matches the search query, the Entry is displayed in the search results.
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I CHAPTER 24

ENABLING SEARCH AND INDEXING FOR
GUESTBOOKS

In this section, you’ll create the classes that control these aspects of the search functionality:

* Registration:

- GuestbookSearchRegistrar registers the search services to the search framework for the
Guestbook entity.

+ Indexing:

— GuestbookModelDocumentContributor controls which Guestbook fields are indexed in the
search engine.

- GuestbookModelIndexerWriterContributor configures the re-indexing and batch re-
indexing behavior for Guestbooks.

* Querying:

- GuestbookKeywordQueryContributor contributes clauses to the ongoing search query.

— GuestbookModelPreFilterContributor controls how search results are filtered before
they're returned from the search engine.

* Generating Result Summaries:

- GuestbookModelSummaryContributor constructs the result summary for Guestbooks, in-
cluding specifying which fields to use.
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After creating the search classes, you'll modify the service layer to update the search index when
a guestbook is persisted. Specifically, GuestbookLocalServiceImpl’s addGuestbook, updateGuesthook,
and deleteGuesthook methods are updated to invoke the guestbook indexer.

In prior versions of Liferay DXP, search and indexing was accomplished with one *Indexer class
that extended BaseIndexer. In 7.0 is a new pattern that relies on composition instead of inheritance.
If you want to use the old approach, feel free to extend BaseIndexer. It’s still supported.

Since there’s no reason to search for guestbooks in the UI, only back-end work is necessary.

Let’s Go!

24.1 Understanding Search and Indexing

<p id="stepTitle">Enabling Search and Indexing for Guestbooks</p><p>Step 1 of 6</p>

By default, Liferay DXP uses Elasticsearch, a search engine backed by the popular Lucene search
library, to implement its search and indexing functionality. You could search the database, but
that requires resource-hogging table merges. Instead, a search engine like Elasticsearch converts
searchable entities into documents. In Elasticsearch, documents are searchable database entities
converted into JSON objects. After you implement indexing for guestbook entries, Liferay DXP
creates a document for each entry. The indexing code specifies which guestbook entry fields to add
to each guestbook entry document, and it adds all the guestbook entry documents to an index. A
search returns a hits object containing pointers to documents matching the search query. Searching
for entities with a search engine via an index is faster than searching for entities in the database.
Elasticsearch provides some additional features like relevancy scoring and fuzzy search queries.

Along with the search engine, Liferay DXP has its own search infrastructure. Liferay DXP adds
the following features to the existing Elasticsearch API:

+ Indexed documents include the fields needed by Liferay DXP (e.g., entryClassName,
entryClassPK, assetTagNames, assetCategories, companyld, groupld, staging status).

« It ensures the scope of returned search results is appropriate by applying the right filters to
search requests.

« It provides permission checking and hit summaries to display in the search portlet.

To understand how the search and indexing code presented here makes your custom models
seamlessly searchable, you must know how to influence each portion of the search and indexing
cycle:

Indexing: Model entities store data fields in the database. For example, Guestbooks store the
name field. During the cycle’s Indexing step, you prepare the model entity to be searchable by
defining the model’s fields that are sent to the search engine, later used during a search.

To influence the way model entity fields are indexed in search engine documents,

ModelDocumentContributor classes specify which database fields are indexed in the model entity’s
search engine documents. This class’s contribute method is called each time the add and update
methods in the entity’s service layer are called.

ModelIndexerWriterContributor classes configure the re-indexing and batch re-indexing behavior
for the model entity. This class’s method is called when a re-index is triggered from the Search
administrative application found in Control Panel - Configuration - Search.

Searching: Most searches start with a user entering keywords into a search bar. The entered
keywords are processed by the back-end search infrastructure, transformed into a query the search
engine can understand, and used to match against each search document’s fields.
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To exert control over the way your model entity documents are searched,

KeywordQueryContributor classes contribute clauses to the ongoing search query. This is called
at search time, and ensures that all the fields you indexed are also the ones searched. For example,
if you index fields with the Site locale appended to them (title_en_us, for example), you want the
search query to include the same locale when the document is searched. If the search query contain
another locale (like title_es_ES) or searches the plain field (title), inaccurate results are returned.

ModelPreFilterContributors control how search results are filtered before they’re returned
from the search engine. For example, adding the workflow status to the query ensures that
an entity in the trash isn’t returned in the search results. For the Guestbook application, a
ModelPrefilterContributor isn’t necessary until you get to the section on workflow-enabling Guest-
books.

Returning Results: When a model entity’s indexed search document is obtained during a search
request, it’s converted into a summary of the model entity.

To influence the result summaries for your model entity documents,

ModelSummaryContributor classes get the Summary object created for each search document, so you
can manipulate it by adding specific fields or setting the length of the displayed content.

ModelVisibilityContributor classes control the visibility of model entities that can be attached
to other asset types (for example, File Entries can be attached to Wiki Pages), in the search context.
Since Guestbooks and Guestbook entries won’t be attached to other assets, a model visibility
contributor isn’t necessary.

One important step must occur to make sure the above classes are discovered by the search
framework.

Registration

To register the model entity with Liferay’s search framework,

SearchRegistrars use the search framework’s registry to define certain things about your model
entity’s ModelSearchDefinition: which fields are used by default to retrieve documents from the
search engine, and which optional search services are registered for your entity. Registration
occurs as soon as the Component is activated (during portal startup).

Let’s index some Guestbooks, shall we?

24.2 Registering Guestbooks with the Search Framework

<p id="stepTitle">Enabling Search and Indexing for Guestbooks</p><p>Step 2 of 6</p>
First, update your build.gradle to have all of the necessary imports.

1. Open the build.gradle file in your guestbook-service project.

2. Add the Search Service Provider Interface and API dependencies to the build.gradle file:

compileOnly group: "com.liferay", name: "com.liferay.portal.search.spi", version: "2.6.8"
compileOnly group: "com.liferay", name: "com.liferay.portal.search.api", version: "2.0.8"

3. Save the file and run Refresh Gradle Project.

Once the dependency is configured, register the Search services that build the entity’s
ModelSearchDefinition.
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A *SearchRegistrar specifies the classes that the entity uses to contribute to building a
ModelSearchDefinition. Activation of the SearchRegistrar component results in a cascade of activity
in the search framework, culminating with the building of a DefaultIndexer. The DefaultIndexer is
registered under the class name defined in the registrar, and then used for indexing/searching
objects of that class.

Create the GuestbookSearchRegistrar:

1. Create a new package in the guestbook-service module project’s src/main/java folder
called com.liferay.docs.guestbook.search. In this package, create a new class called
GuestbookSearchRegistrar and populate it with two methods, activate and deactivate.

@Component(immediate = true)
public class GuestbookSearchRegistrar {

@Activate
protected void activate(BundleContext bundleContext) {

_serviceRegistration = modelSearchRegistrarHelper.register(
Guestbook.class, bundleContext, modelSearchDefinition -> {
modelSearchDefinition.setDefaultSelectedFieldNames(
Field.ASSET_TAG_NAMES, Field.COMPANY_ID, Field.CONTENT,
Field.ENTRY_CLASS_NAME, Field.ENTRY_CLASS_PK,
Field.GROUP_ID, Field.MODIFIED_DATE, Field.SCOPE_GROUP_ID,
Field.TITLE, Field.UID);

modelSearchDefinition.setModelIndexWriteContributor(
modelIndexWriterContributor);
modelSearchDefinition.setModelSummaryContributor(
modelSummaryContributor);
1;

}

@Deactivate
protected void deactivate() {

_serviceRegistration.unregister();

The annotations @Activate and Deactivate ensure each method is invoked as soon as the
Component is started (activated) or when it’s about to be stopped (deactivated). On activation
of the Component, a chain of search and indexing classes is registered for the Guestbook
entity. Set the default selected field names used to retrieve results documents from the search
engine. Then set the contributors used to build a model search definition.

2. Specify the service references for the class:

@Reference(target = "(indexer.class.name=com.liferay.docs.guestbook.model.Guestbook)")
protected ModelIndexerWriterContributor<Guestbook> modelIndexWriterContributor;

@Reference
protected ModelSearchRegistrarHelper modelSearchRegistrarHelper;

@Reference(target = "(indexer.class.name=com.liferay.docs.guestbook.model.Guestbook)")
protected ModelSummaryContributor modelSummaryContributor;

private ServiceRegistration<?> _serviceRegistration;
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Target the Guestbook model while looking up a reference to the contributor classes. Later,
when you create these contributor classes, you'll specify the model name again to complete
the circle.

3. Add the imports by Organizing Imports (Ctrl-Shift-O).

4. Export the com.liferay.docs.guestbook.search package in the guestbook-service module’s
bnd.bnd file. The export section should look like this:

Export-Package: com.liferay.docs.guestbook.search

The Guestbook search and indexing class registration is completed. Next write the search and
indexing logic.

24.3 Indexing Guestbooks

<p id="stepTitle">Enabling Search and Indexing for Guestbooks</p><p>Step 3 of 6</p>

To control how Guestbook objects are translated into search engine documents, create two
classes in the new search package:

1. Implement a ModelDocumentContributor that “contributes” fields to a search document indexed
by the search engine. The main searchable field for guestbooks is the guestbook name.

2. ModelIndexerWriterContributor configures the batch indexing behavior for Guestbooks. This
code is executed when Guestbooks are re-indexed from the Search administration section of
the Control Panel.

Implementing ModelDocumentContributor
Create GuestbookModelDocumentContributor and populate it with this:

@Component(
immediate = true,
property = "indexer.class.name=com.liferay.docs.guestbook.model.Guestbook",
service = ModelDocumentContributor.class
)
public class GuestbookModelDocumentContributor
implements ModelDocumentContributor<Guestbook> {

@0verride
public void contribute(Document document, Guestbook guestbook) {
try §
document.addDate(Field.MODIFIED_DATE, guestbook.getModifiedDate());

Locale defaultLocale = PortalUtil.getSiteDefaultLocale(
guestbook.getGroupId());

String localizedTitle = LocalizationUtil.getLocalizedName(
Field.TITLE, defaultLocale.toString());

document.addText(localizedTitle, guestbook.getName());
} catch (PortalException pe) {
if (_log.isWarnEnabled()) {
_log.warn(
"Unable to index guestbook " + guestbook.getGuestbookId(), pe);
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}

private static final Log _log = LogFactoryUtil.getLog(
GuestbookModelDocumentContributor.class);

Because Liferay DXP supports localization, you should too. The above code gets the default
locale from the Site by passing the Guestbook’s group ID to the getSiteDefaultLocale method, then
using it to get the localized name of the Guestbook’s title field. The retrieved Site locale is appended
to the field (e.g., title_en_US), so the field gets passed to the search engine and goes through the
right analysis and tokenization.

Implementing ModelIndexerWriterContributor

Create GuestbookModelIndexerWriterContributor and populate it with this:

@Component(
immediate = true,
property = "indexer.class.name=com.liferay.docs.guestbook.model.Guestbook",
service = ModelIndexerWriterContributor.class
)
public class GuestbookModelIndexerWriterContributor
implements ModelIndexerWriterContributor<Guestbook> {

@0verride

public void customize(
BatchIndexingActionable batchIndexingActionable,
ModelIndexerlriterDocumentHelper modelIndexerlWriterDocumentHelper) {

batchIndexingActionable.setPerformActionMethod((Guestbook guestbook) -> {
Document document = modelIndexerWriterDocumentHelper.getDocument(
guestbook);

batchIndexingActionable.addDocuments(document);
B;
}

@0verride
public BatchIndexingActionable getBatchIndexingActionable() {

return dynamicQueryBatchIndexingActionableFactory.getBatchIndexingActionable(
guestbookLocalService.getIndexableActionableDynamicQuery());

}

@0verride

public long getCompanyId(Guestbook guestbook) {
return guestbook.getCompanyId();

}

@0verride

public void modelIndexed(Guestbook guestbook) {
entryBatchReindexer.reindex(

guestbook. getGuestbookId(), guestbook.getCompanyId());

}

@Reference
protected DynamicQueryBatchIndexingActionableFactory
dynamicQueryBatchIndexingActionableFactory;

@Reference
protected EntryBatchReindexer entryBatchReindexer;
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@Reference
protected GuestbookLocalService guestbookLocalService;

First look at the customize method. Configure the batch indexing behavior for the entity’s
documents by calling BatchIndexingActionable methods. This code uses the Guestbook’s actionable
dynamic query helper method to retrieve all Guestbooks in the virtual instance (identified by the
Company ID). Service Builder generated this query method for you when you built the services.
Each Guestbook’s document is then retrieved and added to a collection.

When you write the indexing classes for Entries, you'll add the Guestbook title to the Entry
document. Thus, you must provide a way to update the indexed Entry documents if a Guestbook
title is changed. The modelIndexed method calls a reindex method from an interface that will be
created later for Entries.

Once the re-indexing behavior is in place, you can move on to controlling how Guestbook
documents are queried from the search engine.

24.4 Querying for Guestbook Documents

<p id="stepTitle">Enabling Search and Indexing for Guestbooks</p><p>Step 4 of 6</p>

The code is in place for for indexing Guestbooks to the search engine. Next, you’ll code the
behavior necessary for querying the indexed documents.
Implement two interfaces:

1. KeywordQueryContributor contributes clauses to the ongoing search query.

2. ModelPreFilterContributor controls how search results are filtered before they're returned
from the search engine.

Implementing KeywordQueryContributor
Create GuestbookKeywordQueryContributor:

@Component(
immediate = true,
property = "indexer.class.name=com.liferay.docs.guestbook.model.Guestbook",
service = KeywordQueryContributor.class
)
public class GuestbookKeywordQueryContributor
implements KeywordQueryContributor {

@0verride

public void contribute(
String keywords, BooleanQuery booleanQuery,
KeywordQueryContributorHelper keywordQueryContributorHelper) {

SearchContext searchContext =
keywordQueryContributorHelper.getSearchContext();

queryHelper.addSearchLocalizedTerm(
booleanQuery, searchContext, Field.TITLE, false);
}

@Reference
protected QueryHelper queryHelper;
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This class adds Guestbook fields to the search query constructed by the Search application in
Liferay DXP. Later, when you asset enable Guestbooks, this code will allow indexed Guestbooks
to be searched from the Search application when a keyword is entered into the search bar. Use
the query helper to add search terms to the query that allow Guestbooks to be found. Here it’s
important to note that adding the localized search term is important. Since the localized Guestbook
title was indexed, you must retrieve the localized value from the search engine.

Once the query code is in place, define how returned Guestbook documents are summarized.

24.5 Generating Results Summaries

<p id="stepTitle">Enabling Search and Indexing for Guestbooks</p><p>Step 5 of 6</p>

The Search application and the Asset Publisher application must display results retrieved from
the search engine. Control the summarized content by implementing a ModelSummaryContributor.

A summary is a condensed, text-based version of the entity’s document that can be displayed
generically. You create it by combining key parts of the entity’s data so users can browse through
search resmlts to find the entity they want.

Create a GuesthookModelSummaryContributor:

@Component(
immediate = true,
property = "indexer.class.name=com.liferay.docs.guestbook.model.Guestbook",
service = ModelSummaryContributor.class

)
public class GuestbookModelSummaryContributor
implements ModelSummaryContributor {

@0verride

public Summary getSummary(
Document document, Locale locale, String snippet) {
Summary summary = createSummary(document);

summary . setMaxContentLength(260);

return summary;

}

private Summary createSummary(Document document) {
String prefix = Field.SNIPPET + StringPool.UNDERLINE;

String title = document.get(prefix + Field.TITLE, Field.TITLE);

return new Summary(title, StringPool.BLANK);
}

First override getSummary and set the maximum summary length on the summary returned.
The value 260 is a Liferay standard. Control the summary creation in a utility method called
createSummary. Create a prefix variable using two constants, Field.SNIPPET and Stringpool.UNDERLINE.
The snippet_title field is returned from the document.get call, and added to the summary. Using
the snippet field provides two benefits:
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1. Snippet text can be highlighted so matching keywords are emphasized.

2. Snippet text can be shortened automatically by the Search application so a sensible portion
of the field’s text is displayed in the search results.

Guestbook titles are likely short, so only the highlighting behavior is useful for the title field
of Guestbooks. For longer fields (like some content fields), the clipping behavior is more useful.
Additional highlighting behavior can be configured via the index.search.highlight.* properties in
portal.properties.

Create summaries by combining key parts of the entity’s data so users can browse through
search results to find the entity they want.

Once all the search and indexing logic is in place, update the service layer so add, update, and
delete service calls trigger the new logic.

24.6 Handling Indexing in the Guestbook Service Layer

<p id="stepTitle">Enabling Search and Indexing for Guestbooks</p><p>Step 6 of 6</p>

Whenever a Guestbook database entity is added, updated, or deleted, the search index must
be updated accordingly. The Liferay DXP annotation @Indexable combines with the IndexableType
to mark your service methods so documents can be updated or deleted. Annotate addGuestbook,
updateGuestbook, and deleteGuestbook service methods.

1. Open GuestbookLocalServiceImpl inthe guestbook-service module’s com.liferay.docs.guestbook.service.impl
package, and add the following annotation above the method signature for the addGuestbook
and updateGuesthook methods:

@Indexable(type = IndexableType.REINDEX)
public Guestbook addGuestbook(...)

@Indexable(type = IndexableType.REINDEX)
public Guestbook updateGuestbook(...)

The @Indexable annotation indicates that an index update is required following the method
execution. The indexing classes control the type of index: setting the @Indexable annotation
type to IndexableType.REINDEX updates the document in the index that corresponds to the
updated Guestbook.

2. Add the following annotation above the method signature for the deleteGuestbook method:

@Indexable(type = IndexableType.DELETE)
public Guestbook deleteGuestbook(...)

When a Guestbook is deleted from the database, its document shouldn’t remain in the search
index. This ensures that it is deleted.

3. Add the necessary imports:

import com.liferay.portal.kernel.search.Indexable;
import com.liferay.portal.kernel.search.IndexableType;
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Save the file.

4. In the Gradle Tasks pane on the right-hand side of Liferay Dev Studio DXP, double-click
buildService in guestbook-service - build. This re-runs Service Builder to incorporate your
changes to GuestbookLocalServiceImpl.

Next, you'll enable search and indexing for Guestbook Entries.
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I CHAPTER 25

ENABLING SEARCH AND INDEXING FOR ENTRIES

In this section, you’ll create the classes that control these aspects of the search functionality:

* Registration:
- EntrySearchRegistrar registers the search service for the Entry entity.
+ Indexing:

- EntryModelDocumentContributor controls which Entry fields are indexed in the search
engine.

- EntryModelIndexerWriterContributor configures the re-indexing and batch re-indexing
behavior for Entries.

- EntryBatchReindexer, an interface, and its EntryBatchReindexerImpl, for re-indexing En-
tries when their Guestbook is updated.

* Querying:

- EntryKeywordQueryContributor contributes clauses to the ongoing search query.

- EntryModelPreFilterContributor controls how search results are filtered before they’re
returned from the search engine.

« Generating Result Summaries:

- EntryModelSummaryContributor constructs the result summary for Entries, including spec-
ifying which fields to use.

After creating the search classes, modify the service layer to update the search index when an
Entry is persisted:
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« Update EntryLocalServiceImpl’s addEntry, updateEntry, and deleteEntry methods to update the
index so it matches the databse.

Note: In prior versions of Liferay DXP, search and indexing was accomplished with one *Indexer
class that extended BaseIndexer. This Learning Path demonstrates a new pattern that relies on
composition instead of inheritance. If you desire to use the old approach, feel free to extend
BaseIndexer. It’s still supported.

Let’s Go!

25.1 Registering Entries with the Search Framework

<p id="stepTitle">Enabling Search and Indexing for Entries</p><p>Step 1 of 5</p>

The search registrar for Entries is very similar to the one created for Guestbooks. You'll even
put it in the same package (com.liferay.docs.guestbook.search).
Create the EntrySearchRegistrar:

1. Incom.liferay.docs.guestbook.search, create a new class called EntrySearchRegistrar and pop-
ulate it with two methods, activate and deactivate.

@Component(immediate = true)
public class EntrySearchRegistrar {

@Activate
protected void activate(BundleContext bundleContext) {

_serviceRegistration = modelSearchRegistrarHelper.register(
Entry.class, bundleContext, modelSearchDefinition -> {
modelSearchDefinition.setDefaultSelectedFieldNames(
Field.COMPANY_ID, Field.ENTRY_CLASS_NAME,
Field.ENTRY_CLASS_PK, Field.UID,
Field.SCOPE_GROUP_ID, Field.GROUP_ID);

modelSearchDefinition.setDefaultSelectedLocalizedFieldNames(
Field.TITLE, Field.CONTENT);

modelSearchDefinition.setModelIndexWriteContributor(
modelIndexWriterContributor);

modelSearchDefinition.setModelSummaryContributor(
modelSummaryContributor);

modelSearchDefinition.setSelectAllLocales(true);

b;
}

@Deactivate

protected void deactivate() {
_serviceRegistration.unregister();

}

As you did with Guestbooks, set the default selected field names used to retrieve results docu-
ments from the search engine. For Entries, call setDefaultSelectedLocalizedFieldNames for the title
and content fields. This ensures that the localized version of the field is searched and returned.
The only other difference with Entries is the call to setSelectAlllocales(true). It takes the fields
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set in setDefaultSelectedLocalizedFieldNames and sets those fields for each available locale in the
stored_fields parameter of the search request. If not set to true, only a single locale is searched.

2. Specity the service references for the class:

@Reference(target = "(indexer.class.name=com.liferay.docs.guestbook.model.Entry)")
protected ModelIndexerWriterContributor<Entry> modelIndexWriterContributor;

@Reference
protected ModelSearchRegistrarHelper modelSearchRegistrarHelper;

@Reference(target = "(indexer.class.name=com.liferay.docs.guestbook.model.Entry)")
protected ModelSummaryContributor modelSummaryContributor;

private ServiceRegistration<?> _serviceRegistration;

Target the Entry model while looking up a reference to the contributor classes. Later, when
you create these contributor classes, you'll specify the model name again to complete the
circle.

The Entry search and indexing class registration is completed. Next write the search and
indexing logic.

25.2 Indexing Entries

<p id="stepTitle">Enabling Search and Indexing for Entries</p><p>Step 2 of 5</p>

To control how Entry objects are translated into search engine documents, create these classes
in the search package:

1. ModelDocumentContributor: The main searchable fields for Entries are Name and Message. The
Guestbook name associated with the entry is indexed, too.

2. ModelIndexerWriterContributor configures the batch indexing behavior for Entries. This code
is executed when Entries are re-indexed from the Search administration section of the Control
Panel.

3. A new interface, EntryBatchReindexer, with its implementation, EntryBatchReindexerImpl.
These classes contain code to ensure that Entries are re-indexed when their Guestbook is
updated.

Implementing ModelDocumentContributor
Create EntryModelDocumentContributor and populate it with this:

@Component(
immediate = true,
property = "indexer.class.name=com.liferay.docs.guestbook.model.Entry",
service = ModelDocumentContributor.class
)
public class EntryModelDocumentContributor
implements ModelDocumentContributor<Entry> {
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@0verride
public void contribute(Document document, Entry entry) {

try {
Locale defaultLocale = PortalUtil.getSiteDefaultLocale(
entry.getGroupId());

document.addDate(Field.MODIFIED_DATE, entry.getModifiedDate());
document.addText("entryEmail", entry.getEmail());

String localizedTitle = LocalizationUtil.getLocalizedName(
Field.TITLE, defaultLocale.toString());

String localizedContent = LocalizationUtil.getLocalizedName(
Field.CONTENT, defaultLocale.toString());

document.addText(localizedTitle, entry.getName());
document.addText(localizedContent, entry.getMessage());

long guestbookId = entry.getGuestbookId();

Guestbook guestbook = _guestbookLocalService.getGuestbook(
guestbookId);

String guestbookName = guestbook.getName();

String localizedGbName = LocalizationUtil.getLocalizedName(
Field.NAME, defaultLocale.toString());

document.addText(localizedGbName, guestbookName);
} catch (PortalException pe) {
if (_log.isWarnEnabled()) {
_log.warn("Unable to index entry " + entry.getEntryId(), pe);

} catch (Exception e) {
e.printStackTrace();
}

}

private static final Log _log = LogFactoryUtil.getLog(
EntryModelDocumentContributor.class);

@Reference
private GuestbookLocalService _guestbookLocalService;

As with Guestbooks, add the localized values for fields that might be translated. The Site locale
is appended to the field (e.g., title_en_US), so the field gets passed to the search engine and goes
through the right analysis and tokenization.

Implementing ModelIndexerWriterContributor

Create EntryModelIndexerWriterContributor and populate it with this:

@Component(
immediate = true,
property = "indexer.class.name=com.liferay.docs.guestbook.model.Entry",
service = ModelIndexerWriterContributor.class
)
public class EntryModelIndexerWriterContributor
implements ModelIndexerWriterContributor<Entry> {

@0verride

public void customize(
BatchIndexingActionable batchIndexingActionable,

240


https://www.elastic.co/guide/en/elasticsearch/reference/2.4/analysis-tokenizers.html

ModelIndexerlriterDocumentHelper modelIndexerlWriterDocumentHelper) {

batchIndexingActionable.setPerformActionMethod((Entry entry) -> {
Document document = modelIndexerlriterDocumentHelper.getDocument(
entry);

batchIndexingActionable.addDocuments(document);

b;
}

@0verride
public BatchIndexingActionable getBatchIndexingActionable() {

return dynamicQueryBatchIndexingActionableFactory.getBatchIndexingActionable(
entryLocalService.getIndexableActionableDynamicQuery());

}
@0verride

public long getCompanyId(Entry entry) §
return entry.getCompanyId();
}

@Reference
protected DynamicQueryBatchIndexingActionableFactory
dynamicQueryBatchIndexingActionableFactory;

@Reference
protected EntryLocalService entrylocalService;

The interesting work is done in the customize method, where all Entries are retrieved and added
to a collection.

Implementing EntryBatchReindexer
Create a new interface class, EntryBatchReindexer, with one method called reindex:

package com.liferay.docs.guestbook.search;
public interface EntryBatchReindexer {

public void reindex(long guestbookId, long companyId);

Then create the implementation class, EntryBatchReindexerImpl:

@Component(immediate = true, service = EntryBatchReindexer.class)
public class EntryBatchReindexerImpl implements EntryBatchReindexer {

@0verride

public void reindex(long guestbookId, long companyId) {
BatchIndexingActionable batchIndexingActionable =

indexerWriter.getBatchIndexingActionable();

batchIndexingActionable.setAddCriteriaMethod(dynamicQuery -> {
Property guestbookIdPropery = PropertyFactoryUtil.forName(
"guestbookId");

dynamicQuery.add(guestbookIdPropery.eq(guestbookId));
b;

batchIndexingActionable.setCompanyId(companyld);

241



batchIndexingActionable.setPerformActionMethod((Entry entry) -> {
Document document = indexerDocumentBuilder.getDocument(entry);

batchIndexingActionable.addDocuments(document);

1;
batchIndexingActionable.performActions();

}

@Reference(target = "(indexer.class.name=com.liferay.docs.guestbook.model.Entry)")
protected IndexerDocumentBuilder indexerDocumentBuilder;

@Reference(target = "(indexer.class.name=com.liferay.docs.guestbook.model.Entry)")
protected IndexerWriter<Entry> indexerWriter;

}

The ‘reindex' method of the interface is called when a Guestbook is updated.
The entry documents are re-indexed to include the update Guestbook title.

Once the re-indexing behavior is in place, move on to the code for controlling how Entry
documents are queried from the search engine.

25.3 Querying for Entry Documents

<p id="stepTitle">Enabling Search and Indexing for Entries</p><p>Step 3 of 5</p>

The code is in place for indexing Entries to the search engine. Next code the behavior necessary
for querying the indexed documents.
Implement two classes:

1. EntryKeywordQueryContributor contributes clauses to the ongoing search query.

2. EntryModelPreFilterContributor controls how search results are filtered before they’re re-
turned from the search engine.

Implementing KeywordQueryContributor

Create EntryKeywordQueryContributor and populate it with this:

@Component(
immediate = true,
property = "indexer.class.name=com.liferay.docs.guestbook.model.Entry",
service = KeywordQueryContributor.class

)

public class EntryKeywordQueryContributor implements KeywordQueryContributor {

@0verride

public void contribute(
String keywords, BooleanQuery booleanQuery,
KeywordQueryContributorHelper keywordQueryContributorHelper) {

SearchContext searchContext =
keywordQueryContributorHelper.getSearchContext();

queryHelper.addSearchLocalizedTerm(

booleanQuery, searchContext, Field.TITLE, false);
queryHelper.addSearchLocalizedTerm(
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booleanQuery, searchContext, Field.CONTENT, false);
queryHelper.addSearchLocalizedTerm(
booleanQuery, searchContext, "entryEmail", false);

}

@Reference
protected QueryHelper queryHelper;

Adding the localized search terms is important. For all localized Entry fields in the index,
retrieve the localized value from the search engine.

Now that the query code is in place, you can define how returned Entry documents are summa-
rized.

25.4 Generating Results Summaries

<p id="stepTitle">Enabling Search and Indexing for Entries</p><p>Step 3 of 5</p>

The Search application and the Asset Publisher application display results retrieved from the
search engine. You can control the display by implementing a ModelSummaryContributor.
Create a EntryModelSummaryContributor:
@Component(
immediate = true,
property = "indexer.class.name=com.liferay.docs.guestbook.model.Entry",

service = ModelSummaryContributor.class

)

public class EntryModelSummaryContributor implements ModelSummaryContributor {

@0verride
public Summary getSummary(
Document document, Locale locale, String snippet) {

Summary summary = createSummary(document);
summary . setMaxContentLength(128);

return summary;

}

private Summary createSummary(Document document) {
String prefix = Field.SNIPPET + StringPool.UNDERLINE;

String title = document.get(prefix + Field.TITLE, Field.CONTENT);
String content = document.get(prefix + Field.CONTENT, Field.CONTENT);

return new Summary(title, content);

First override getSummary, and set the maximum summary length on the summary returned.
The value 260 is a Liferay standard. Control the summary creation in a utility method called
createSummary. Guestbooks only included the title in the summary, but Entries use the title and the
content (the Entry message field) to populate the summary.

Create summaries by combining key parts of the entity’s data.

Now that the search and indexing logic is in place, you can update the service layer so add,
update, and delete service calls trigger the new logic.
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25.5 Handling Indexing in the Entry Service Layer

<p id="stepTitle">Enabling Search and Indexing for Entries</p><p>Step 5 of 5</p>

Whenever an Entry is added, updated, or deleted, the corresponding document should also be
updated or deleted. A minor update to each of the addEntry, updateEntry, and deleteEntry service
methods for Entries is all it takes.

Follow these steps to update the methods:

1. OpenEntryLocalServiceImplinthe guestbook-service module’scom.liferay.docs.guestbook.service.impl
package, and add the annotation @Indexable(type = Indexablelype.REINDEX) above the signa-
ture for the addEntry and updateEntry methods:

@Indexable(type = IndexableType.REINDEX)
public Entry addEntry(...)

@Indexable(type = IndexableType.REINDEX)
public Entry updateEntry(...)

The @Indexable annotation indicates that an index update is required following method execu-
tion. The indexing classes control exactly how the indexing happens. Setting the @Indexable
annotation’s type to IndexableType.REINDEX updates the indexed document that corresponds
to the updated Entry.

2. Add the @Indexable(type = IndexableType.DELETE) annotation above the signature for the
deleteEntry method. The indexable type IndexableType.DELETE ensures that the Entry is
deleted from the index:

@Indexable(type = IndexableType.DELETE)
public Entry deleteEntry(...)

3. Add the required imports:

import com.liferay.portal.kernel.search.Indexable;
import com.liferay.portal.kernel.search.Indexablelype;

Save the file.

4. In the Gradle Tasks pane on the right-hand side of Liferay Dev Studio DXP, double-click
buildService in guestbook-service - build. This re-runs Service Builder to incorporate your
changes to EntryLocalServiceImpl.

Guestbooks and their Entries now have search and indexing support in the back-end. Next,
you’ll enable search in the Guestbook portlet’s front-end.
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I CHAPTER 26

UPDATING YOUR USER INTERFACE FOR SEARCH

Updating the Guestbook portlet’s user interface for search takes two steps:

1. Update the Guestbook portlet’s default view JSP to display a search bar for submitting queries.

2. Create a new JSP for the Guestbook portlet to display search results.

You'll start by updating the Guestbook portlet’s view JSP.
Let’s Go!

26.1 Adding a Search Bar to the Guestbook Portlet

<p id="stepTitle">Updating Your UI for Search</p><p>Step 1 of 2</p>
Create the search bar Ul for the Guestbook portlet:

1. Inguestbook-web, openthe file src/main/resources/META-INF/resources/guestbookwebportlet/view. jsp.
Add a render URL near the top of the file, just after the scriptlet that gets the guestbookId
from the request:

<portlet:renderURL var="searchURL">
<portlet:param name="mvcPath"
value="/guestbookwebportlet/view_search.jsp" />
</portlet:renderURL>

The render URL points to /guestbookwebportlet/view_search.jsp (created in the next step).
You construct the URL first to specify what happens when the user submits a search query.

2. Right after the render URL, create an AUI form that adds an input field for search keywords
and a Submit button that executes the form action, which is mapped to the searchURL.
<aui:form action="${searchURL}" name="fm">

<div class="row">

<div class="col-md-8">
<aui:input inlinelabel="left" label="" name="keywords" placeholder="search-entries" size="256" />
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</div>

<div class="col-md-4">
<aui:button type="submit" value="search" />
</div>
</div>
</aui:form>

The body of the search form consists of a <div> with one row containing two fields: an input
field, named keywords and a Submit button. Its name="keywords" attribute specifies the name
of the URL parameter that contains the search query. The <aui:button> tag defines the search
button. The type="submit" attribute specifies that when the button is clicked (or the Enter key
is pressed), the AUI form is submitted. The value="search" attribute specifies the name that
appears on the button.

That’s all there is to the search form! When the form is submitted, the mvcPath parameter
pointing to the view_search. jsp is included in the URL along with the keywords parameter containing
the search query. Next create the view_search. jsp file to display the search results.

26.2 Creating a Search Results JSP for the Guestbook Portlet

<p id="stepTitle">Updating Your UI for Search</p><p>Step 2 of 2</p>
There are several design goals to implement in the search results JSP:

« Use a search container to display guestbook entries matching a search query.

« Make the Actions button available for each guestbook entry in the results, like it is in the
main view’s search container.

+ Include the search bar so that users can edit and resubmit their queries without having to
click the back link to go to the portlet’s default view.

GUESTBOOK

< Back
ham m
Guestbook Message Name
Lunar Luau Ham Dinner The low gravity ham was delicious! Melts in your mouth! Marvin the Martian - Actions

Figure 26.1: The search results should appear in a search container, and the Actions button should appear for each entry. The search bar should also be displayed.

Follow these steps to create the search results JSP:

1. Create a new file called view_search. jsp in your guestbook-web module’s /guestbookwebportlet
folder. In this file, include the init. jsp:
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5.

<%@include file="../init.jsp"%>

. Extract the keywords and guestbookId parameters from the request. The keywords parameter

contains the search query, and the guestbookId parameter contains the ID of the guestbook
being searched:

<%
String keywords = ParamUtil.getString(request, "keywords");
long guestbookId = ParamUtil.getLong(renderRequest, "guestbookId");

96>

Define the searchURL and viewURL as renderURLs. Both use the mvcPath parameter that’s available
to Liferay MVC Portlets:

<portlet:renderURL var="searchURL">
<portlet:param name="mvcPath"
value="/guestbookwebportlet/view_search. jsp" />
</portlet:renderURL>

<portlet:renderURL var="viewURL">
<portlet:param
name="mvcPath"
value="/guestbookwebportlet/view. jsp"
/>
</portlet:renderURL>

The searchURL points to the current JSP: view_search.jsp. The viewURL points back to the
Guestbook portlet’s main view. These URLs are used in the AUI form that you'll create next.

Add this AUI form:

<aui:form action="$§{searchURL}" name="fm">
<liferay-ui:header backURL="${viewURL}" title="back" />

<div class="row">
<div class="col-md-8">
<aui:input inlinelabel="left" label="" name="keywords" placeholder="search-entries" size="256" />
</div>

<div class="col-md-4">
<aui:button type="submit" value="search" />
</div>
</div>
</aui:form>

This form is identical to the one that you added to the Guestbook portlet’s view. jsp, except
that this one contains a <liferay-ui:header> tag that displays the Back icon next to the word
Back. The backURL attribute in the header uses the viewURL defined above. Submitting the
form invokes the searchURL with the user’s search query added to the URL in the keywords
parameter.

Start a scriptlet to get a search context and set some attributes in it:
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<%

SearchContext searchContext = SearchContextFactory.getInstance(request);

searchContext. setKeywords(keywords);
searchContext.setAttribute("paginationType", "more");
searchContext.setStart(0);

searchContext.setEnd(18);

To execute a search, you need a SearchContext object. SearchContextFactory creates a
SearchContext from the request object. Add the user’s search query to the SearchContext by
passing the keywords URL parameter to the setKeywords method. Then specify details about
pagination and how the search results should be displayed.

6. Still in the scriptlet, obtain an Indexer to run a search. Retrieve the entry indexer from the
map in Liferay DXP’s indexer registry by passing in the indexer’s class or class name:

Indexer indexer = IndexerRegistryUtil.getIndexer(Entry.class);

7. In the same scriptlet, use the indexer and the search context to run a search:

Hits hits = indexer.search(searchContext);
List<Entry> entries = new ArrayList<Entry>();

for (int i = @; i < hits.getDocs().length; i++) {
Document doc = hits.doc(i);

long entryld = GetterUtil
.getLong(doc.get(Field.ENTRY_CLASS_PK));

Entry entry = null;

try {
entry = EntryLocalServiceUtil.getEntry(entryId);

} catch (PortalException pe) {
_log.error(pe.getLocalizedMessage());

} catch (SystemException se) {
_log.error(se.getLocalizedMessage());

}

entries.add(entry);

The search results return as Hits objects containing pointers to documents that correspond
to guestbook entries. You then loop through the hit documents, retrieving the corresponding
guestbook entries and adding them to a list.

8. Finish the scriptlet by retrieving a list of all the guestbooks that exist in the current site.
Create a map between the guestbook IDs and the guestbook names.

List<Guestbook> guestbooks = GuestbookLocalServiceUtil.getGuesthooks(scopeGroupld);
Map<String, String> guestbookMap = new HashMap<String, String>();

for (Guestbook guestbook : guestbooks) {
guestbookMap.put(Long. toString(guestbook.getGuestbookId()), guestbook.getName());
}

:
%>
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10.

11.

12.

Making this single service call and creating a map is more efficient than making separate
service calls for each guestbook.

. Display the search results in a search container:

<liferay-ui:search-container delta="18"
emptyResultsMessage="no-entries-were-found"
total="<%= entries.size() %>">
<liferay-ui:search-container-results
results="<%= entries %>"

/>
This specifies three attributes for the <liferay-ui:search-container> tag:

+ delta="10": specifies that at most, 10 entries can appear per page.
« emptyResultsMessage: specifies the message indicating there are no results.
« total: specifies the number of search results.

The results attribute of the tag <liferay-ui:search-container-results> specifies the search
results. This is easy since you stored the entries resulting from the search in the entries list.

Use the <liferay-ui:search-container-row> tag to set the name of the class whose properties
are displayed in each row:

<liferay-ui:search-container-row
className="com.liferay.docs.guestbook.model.Entry"
keyProperty="entryId" modelVar="entry" escapedModel="<%=true%>">

This uses the className attribute for the class name and specifies the entity’s primary key
attribute in the keyProperty attribute. The modelVar property specifies the name of the Entry
variable that’s available to each search container row. To ensure that each field of the Entry
variable is escaped (sanitized), the escapedModel is true. This prevents potential hacks that
could occur if users submitted malicious code into the Add Guestbook form, for example.

Inside the <liferay-ui:search-container-row> tag, specify the four columns to display: the
guestbook entry’s guestbook name, message, entry name, and the actions JSP. The guestbook
name is retrieved from the map created in the scriptlet:

<liferay-ui:search-container-column-text name="guestbook"
value="<%=guestbookMap.get(Long. toString(entry.getGuestbookId()))%>" />
<liferay-ui:search-container-column-text property="message" />
<liferay-ui:search-container-column-text property='"name" />
<liferay-ui:search-container-column-jsp
path="/guestbookwebportlet/entry_actions. jsp"

align="right" />
</liferay-ui:search-container-row>

Use the <liferay-ui:search-iterator> tag to iterate through the search results and handle
pagination. Close the search container tag:
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<liferay-ui:search-iterator />
</liferay-ui:search-container>

13. Atthe bottom of view_search. jsp, declare a Log object. You used this log in the catch clauses of
the try clause that calls the EntryLocalServiceUtil.getEntry method to retrieve the guestbook
entries. If this service call throws an exception, it’s best to log the error so a server adminis-
trator can determine what went wrong. Liferay DXP’s convention is to declare custom logs
for individual classes or JSPs at the bottom of the file:

<!
private static Log _log = LogFactoryUtil.getLog("html.guestbookwebportlet.view_search_jsp");

%>

14. Finally, your view_search. jsp requires some extra imports. Add the following imports to
init.jsp:

<@ page import="com.liferay.portal.kernel.dao.search.SearchContainer" %>
<%@ page import='"com.liferay.portal.kernel.exception.PortalException" %>
<%@ page import='"com.liferay.portal.kernel.exception.SystemException" %>
<%@ page import="com.liferay.portal.kernel.language.LanguageUtil" %>

<%@ page import="com.liferay.portal.kernel.log.Log" %>

<%@ page import='"com.liferay.portal.kernel.log.LogFactoryUtil" %>

<%@ page import='"com.liferay.portal.kernel.search.Indexer" %>

<%@ page import="com.liferay.portal.kernel.search.IndexerRegistryUtil" %>
<%@ page import='"com.liferay.portal.kernel.search.SearchContext" %>

<%@ page import="com.liferay.portal.kernel.search.SearchContextFactory" %>
<%@ page import="com.liferay.portal.kernel.search.Hits" %>

<%@ page import="com.liferay.portal.kernel.search.Document" %>

<%@ page import="com.liferay.portal.kernel.search.Field" %>

<%@ page import="com.liferay.portal.kernel.util.StringPool" %>

<%@ page import='"com.liferay.portal.kernel.util.GetterUtil" %>

<%@ page import="com.liferay.portal.kernel.util.Validator" %>

<%@ page import="com.liferay.portal.kernel.util.PortalUtil" %>

<%@ page import="java.util.ArrayList" %>
<%@ page import="java.util.Map" %>
<%@ page import="java.util.HashMap" %>

<%@ page import="javax.portlet.PortletURL" %>

Good work! The Guestbook portlet now supports search! Now your users can find those
Guestbook Entries they were looking for.

Once indexing is in place, the asset framework can be added to the Guestbook application. It
provides functionality that’s shared across different types of content like blog posts, message board
posts, wiki articles, and more. This is the heart of integration with Liferay DXP’s development
platform.
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GUESTBOOK

¢ Back

mars

Guesthook

United Nations Summit on Galactic War Crimes

Lunar Luau Ham Dinner

Martian Academy Class of 2056 25th Class Reunion

Message

Oin behalf of the honorary Martian envoy: we enjoyed the bloviations.
The low gravity ham was delicious! Melts inyour mouth!

Cur gastropods have accumulated lipids, but we still know how to party!

Marburn the Martian

Marvin the Martian

Marlton the Martian

Figure 26.2: The Guestbook Application now supports searching for indexed Guestbook Entries.
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I CHAPTER 27

ASSETS: INTEGRATING WITH LIFERAY’S
FRAMEWORK

The asset framework transforms entities into a common format that can be published anywhere in
your Site. Web content articles, blog posts, wiki articles, and documents are some asset-enabled
entities that come out-of-the-box. By asset-enabling your own applications, you can take advantage
of Liferay DXP’s functionality for publishing your application’s data across your Site in the form of
asset publisher entries, notifications, social activities, and more.

The asset framework includes the following features:

« Tags and categories

« Comments and ratings

 Related assets (a.k.a. Asset links)

+ Faceted search

+ Integration with the Asset Publisher portlet

+ Integration with the Search portlet

+ Integration with the Tags Navigation, Tag Cloud, and Categories Navigation portlets

Now you’ll asset-enable the guestbook and guestbook entry entities. You'll implement tags,
categories, and related assets for guestbooks and guestbook entries. You'll implement comments
and ratings in guestbook entries. You'll also learn how asset-enabled guestbooks and guestbook
entries integrate with core portlets like the Asset Publisher, Tags Navigation, Tag Cloud, and
Categories Navigation portlets. Ready to start?

Let’s Go!

27.1 Enabling Assets at the Service Layer

<p>Enabling Assets at the Service Layer</p><p>Step 1 of 3</p>

Each row in the AssetEntry table represents an asset. It has an entryId primary key along with
classNameld and classPK foreign keys. The classNameId specifies the asset’s type. For example, an
asset with a classNameId of JournalArticle means that the asset represents a web content article
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(JournalArticle is the back-end name for a web content article). An asset’s classPK is the primary
key of the entity represented by the asset.
Follow these steps to make asset services available to your entities’ service layers:

1. Inthe guestbook-service module’s service.xml file, add the following references directly above
the closing </entity> tags for Guestbook and Entry:

<reference package-path="com.liferay.portlet.asset" entity="AssetEntry" />
<reference package-path="com.liferay.portlet.asset" entity="AssetLink" />

As mentioned above, you must use the AssetEntry service so your application can add asset
entries corresponding to guestbooks and guestbook entries. You also use the AssetLink service
to support related assets. Asset links are Liferay DXP’s back-end term for related assets.

2. You must add finders—two for Guestbooks and two for Entitys—so your assets show in Asset
Publisher, because it searches for entities by status (i.e., is it Workflow-approved?) and by
groupld (i.e., is it in this Site?). Add these below the existing finders for the Guestbook and
Entry entities:

<finder name="Status" return-type="Collection">
<finder-column name="status" />
</finder>

<finder name="G_S" return-type="Collection">
<finder-column name="groupId" />
<finder-column name="status" />
</finder>

3. Run the buildService Gradle task. This task injects the objects referenced above into your
services for use.

4. Right-click build.gradle and select Gradle - Refresh Gradle Project.

Great! Next, you'll handle assets in your service layer.

27.2 Handling Assets at the Guestbook Service Layer

<p id="stepTitle">Enabling Assets at the Service Layer</p><p>Step 2 of 3</p>

Before you can update the Service Layer to add the Asset Renderers, you must update your
build.gradle to provide the portlet-api and javax.servlet-api libraries that the asset link service
needs to function.

1. Open the build.gradle file in your guestbook-service module.

2. Add the following two lines in the dependencies section:

compileOnly group: "javax.portlet", name: "portlet-api", version: "3.8.0"
compileOnly group: "javax.servlet", name: "javax.servlet-api", version: "3.8.1"

Now you’ll update the guestbook service layer to use assets. You must update the add, update,
and delete methods of your project’s GuestbookLocalServiceImpl:
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1. Open your project’s GuesthookLocalServiceImpl class and find the addGuestbook method. Add
the call to add the asset entries below the call that adds resources:

AssetEntry assetEntry = assetEntryLocalService.updateEntry(userId,
groupIld, guestbook.getCreateDate(),
guestbook.getModifiedDate(), Guestbook.class.getName(),
guestbookId, guestbook.getUuid(), 0,
serviceContext.getAssetCategoryIds(),
serviceContext.getAssetTagNames(), true, true, null, null, null, null,
ContentTypes.TEXT_HTML, guestbook.getName(), null, null, null,
null, @, 6, null);

assetLinkLocalService.updatelinks(userId, assetEntry.getEntryId(),
serviceContext.getAssetLinkEntryIds(),
AssetLinkConstants.TYPE_RELATED);

Calling assetEntrylocalService.updateEntry adds a new row (corresponding to the
guestbook that’s being added) to the AssetEntry table in Liferay DXP’s database.
AssetEntryLocalServiceImpl’s updateEntry method both adds and updates asset entries
because it checks to see whether the asset entry already exists in the database and then takes
the appropriate action. If you check the Javadoc for AssetEntryLocalServiceUtil.updateEntry,
you’ll see that this method is overloaded. Now, why did you use a version of this method
with such a long method signature? Because there’s only one version of updateEntry that
takes a title parameter (to set the asset entry’s title). Since you want to set the asset title to
guestbook.getName(), that’s the version you use.

Later, you'll update the Guestbook Admin portlet’s form for adding guestbooks to allow
the selection of related assets, which are stored in the database’s AssetLink table. The
assetLinkLocalService.updatelinks call adds the appropriate entries to the table so related
assets work for your guestbook entities. The updateEntry method adds and updates asset
entries the same way updateLink adds and updates asset links.

2. Next, add the asset calls to GuestbookLocalServiceImpl’s updateGuesthbook method, directly after
the resource call:

AssetEntry assetEntry = assetEntryLocalService.updateEntry(guestbook.getUserId(),
guestbook.getGroupId(), guestbook.getCreateDate(),
guestbook.getModifiedDate(), Guestbook.class.getName(),
guestbookId, guestbook.getUuid(), 0,
serviceContext.getAssetCategoryIds(),
serviceContext.getAssetTagNames(), true, true, guestbook.getCreateDate(),
null, null, null, ContentTypes.TEXT_HIML, guestbook.getName(), null, null,
null, null, O, 6, serviceContext.getAssetPriority());

assetLinkLocalService.updateLinks(serviceContext.getUserId(),

assetEntry.getEntryId(), serviceContext.getAssetLinkEntryIds(),
AssetLinkConstants.TYPE_RELATED);

Here, assetEntryLocalService.updateEntry updates an existing asset entry and assetLinkLocalService.updateli
adds or updates that entry’s asset links (related assets).

3. Next, add the asset calls to the deleteGuestbook method, directly after the resource calls:

AssetEntry assetEntry = assetEntryLocalService.fetchEntry(
Guestbook.class.getName(), guestbookId);

assetlinkLocalService.deletelinks(assetEntry.getEntryId());

assetEntryLocalService.deleteEntry(assetEntry);
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Here, you use the guestbook’s class name and ID to retrieve the corresponding asset entry.
Then you delete that asset entry’s asset links and the asset entry itself.

4. Finally, organize your imports, save the file, and run Service Builder to apply the changes.

Next, you'll do the same thing for guestbook entries.

27.3 Handling Assets for Entry Service Layer

<p id="stepTitle">Enabling Assets at the Service Layer</p><p>Step 3 of 3</p>

Now you must update the guestbook entry entity’s service methods. In these methods, the
calls you'll make to assetEntryLocalService and assetLinkLocalService are identical to the ones you
made in the guestbook entity’s service methods, except you're specifying assets for Entry entities.

1. Open EntryLocalServiceImpl and add the asset calls to the addEntry method after the resource
calls:

AssetEntry assetEntry = assetEntryLocalService.updateEntry(userId,
groupId, entry.getCreateDate(), entry.getModifiedDate(),
Entry.class.getName(), entryId, entry.getUuid(), 8,
serviceContext.getAssetCategoryIds(),
serviceContext.getAssetTagNames(), true, true, null, null, null, null,
ContentTypes.TEXT_HTML, entry.getMessage(), null, null, null,
null, 6, 6, null);

assetLinkLocalService.updateLinks(userld, assetEntry.getEntryId(),
serviceContext.getAssetLinkEntryIds(),
AssetLinkConstants.TYPE_RELATED);

2. Next, add the asset calls to the updateEntry method after the resource calls:

AssetEntry assetEntry = assetEntryLocalService.updateEntry(userld,
serviceContext.getScopeGroupId(),
entry.getCreateDate(), entry.getModifiedDate(),
Entry.class.getName(), entryId, entry.getUuid(),
8, serviceContext.getAssetCategoryIds(),
serviceContext.getAssetTagNames(), true, true,
entry.getCreateDate(), null, null, null,
ContentTypes.TEXT_HTML, entry.getMessage(), null,
null, null, null, 6, 8,
serviceContext.getAssetPriority());

assetLinkLocalService.updateLinks(userId, assetEntry.getEntryId(),

serviceContext.getAssetLinkEntryIds(),
AssetLinkConstants.TYPE_RELATED);

3. Add the asset calls to the deleteEntry method after the resource calls:

AssetEntry assetEntry = assetEntryLocalService.fetchEntry(
Entry.class.getName(), entryId);

assetLinkLocalService.deletelinks(assetEntry.getEntryId());

assetEntryLocalService.deleteEntry(assetEntry);
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4. Organize your imports, save the file, and run Service Builder.

5. Finally, add these language keys to the guestbook-web/src/main/resources/content/Language.properties
file:

model.resource.com.liferay.docs.guestbook.model.Guestbook=Guesthook
model.resource.com.liferay.docs.guestbook.model.Entry=Guestbook Entry

Excellent! You've asset-enabled your guestbook and guestbook entry entities at the service layer.
Your next step is to implement asset renderers for these entities so they can be fully integrated into
the asset framework. Every asset needs an asset renderer class so the Asset Publisher portlet can
display it.
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I CHAPTER 28

IMPLEMENTING ASSET RENDERERS

Assets are display versions of entities, so they contain fields like title, description, and summary.
Liferay DXP uses these fields to display assets. Asset Renderers translate an entity into an asset via
these fields. You must therefore create and register Asset Renderer classes for your guestbook and
guestbook entry entities. Without these classes, Liferay DXP can’t display your entities in Asset
Publisher, Notifications, Activities, or anywhere else that displays assets.

Your next task is to create these Asset Renderers. Ready to begin?

Let’s Go!

28.1 Implementing a Guestbook Asset Renderer

<p id="stepTitle">Implementing Asset Renderers</p><p>Step 1 of 2</p>

Liferay DXP’s asset renderers follow the factory pattern, so you must create a GuestbookAssetRendererFactory
that instantiates the GuestbookAssetRenderer’s private guestbook object. Here, you'll create both
classes.

You'll create the Asset Renderer class first.

Creating the AssetRenderer Class

Follow these steps to create the GuestbookAssetRenderer class:

1. Create a new package called com.liferay.docs.guestbook.web.internal.asset in the guestbook-
web module’s src/main/ java folder. In this package, create a GuestbookAssetRenderer class that
extends Liferay DXP’s BaseJSPAssetRenderer class. Extending this class gives you a head-start
on implementing the AssetRenderer interface:

public class GuestbookAssetRenderer extends BaseJSPAssetRenderer<Guestbook> {

}

2. Add the constructor, the guestbook class variable, and the permissions model resource. Most
of the methods in this class are getters that return fields from the private _guestbook object.
Methods requiring a permission check use _guestbookModelResourcePermission:
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public GuestbookAssetRenderer(Guestbook guestbook, ModelResourcePermission<Guestbook> modelResourcePermission) {

_guestbook = guestbook;
_guesthookModelResourcePermission = modelResourcePermission;

}

private Guestbook _guestbook;
private final ModelResourcePermission<Guestbook> _guestbookModelResourcePermission;
private Logger logger = Logger.getLogger(this.getClass().getName());

3. The BaseJSPAssetRenderer abstract class that you're extending contains dummy implemen-
tations of the hasEditPermission and hasViewPermission methods that you must override with
actual permission checks using the permissions resources that you created earlier:

@0verride
public boolean hasEditPermission(PermissionChecker permissionChecker)
{
try {
return _guestbookModelResourcePermission.contains(
permissionChecker, _guestbook, ActionKeys.UPDATE);

}
catch (Exception e) {
}
return false;
}
@0verride
public boolean hasViewPermission(PermissionChecker permissionChecker)
{
try §
return _guestbookModelResourcePermission.contains(
permissionChecker, _guestbook, ActionKeys.VIEW);
}
catch (Exception e) {
}
return true;
}

4. Add the following getter methods to retrieve information about the guestbook asset:

@0verride
public Guestbook getAssetObject() {
return _guestbook;

}

@0verride

public long getGroupId() {
return _guestbook.getGroupId();

}

@0verride
public long getUserId() {

return _guestbook.getUserId();
}

@0verride
public String getUserName() {

return _guesthook.getUserName();

}

@0verride
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public String getUuid() {
return _guestbook.getUuid();
}

@0verride
public String getClassName() {
return Guestbook.class.getName();

}

@0verride
public long getClassPK() {

return _guestbook.getGuestbookId();
}

@0verride
public String getSummary(PortletRequest portletRequest, PortletResponse
portletResponse) {

return "Name: " + _guestbook.getName();
}

@0verride
public String getTitle(Locale locale) {
return _guestbook.getName();

}

@0verride
public boolean include(HttpServletRequest request, HttpServletResponse
response, String template) throws Exception {
request.setAttribute("GUESTBOOK", _guestbook);
request.setAttribute("HtmlUtil", HtmlUtil.getHtm1());
request.setAttribute("StringUtil", new StringUtil());
return super.include(request, response, template);

The final method makes several utilities and the Guestbook entity available in the
HttpServletRequest object.

5. Override the getJspPath method. It returns a string representing the path to the JSP that
renders the guestbook asset. When the Asset Publisher displays an asset’s full content, it in-
vokes the asset renderer class’s getJspPath method and passes a template string parameter that
equals "full_content". This returns /asset/guestbook/full_content. jsp when the full_content
template string is passed as a parameter. You'll create this JSP later when updating your
application’s user interface:

@0verride
public String getJspPath(HttpServletRequest request, String template) {

if (template.equals(TEMPLATE_FULL_CONTENT)) {
request.setAttribute("gh_guestbook", _guestbook);
return "/asset/guestbook/" + template +
} else {
return null;
}
}

".jsp";

6. Override the getURLEdit method. This method returns a URL for editing the asset:

@0verride
public PortletURL getURLEdit(LiferayPortletRequest liferayPortletRequest,
LiferayPortletResponse liferayPortletResponse) throws Exception {
PortletURL portletURL = liferayPortletResponse.createliferayPortletURL(
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getControlPanelPlid(liferayPortletRequest), GuestbookPortletKeys.GUESTBOOK,
PortletRequest.RENDER_PHASE);
portletURL.setParameter("mvcRenderCommandName", "/guestbookwebportlet/edit_guestbook");
portletURL.setParameter("guestbookId", String.valueOf(_guestbook.getGuestbookId()));
portletURL.setParameter("showback", Boolean.FALSE.toString());

return portletURL;

7. Override the getURLViewInContext method. This method returns a URL to view the asset in its
native application:

@0verride
public String getURLViewInContext(LiferayPortletRequest liferayPortletRequest,
LiferayPortletResponse liferayPortletResponse, String noSuchEntryRedirect) throws Exception {

try {
long plid = PortalUtil.getPlidFromPortletId(_guestbook.getGroupId(),
GuestbookPortletKeys.GUESTBOOK);

PortletURL portletURL;
if (plid = LayoutConstants.DEFAULT_PLID) {
portletURL = liferayPortletResponse.createliferayPortletURL(getControlPanelPlid(liferayPortletRequest),
GuestbookPortletKeys.GUESTBOOK, PortletRequest.RENDER_PHASE);
} else {
portletURL = PortletURLFactoryUtil.create(liferayPortletRequest,
GuesthookPortletKeys.GUESTBOOK, plid, PortletRequest.RENDER_PHASE);
}

portletURL.setParameter("mvcRenderCommandName", "/guestbookwebportlet/view");
portletURL.setParameter("guestbookId", String.valueOf(_guestbook.getGuestbookId()));

String currentUrl = PortalUtil.getCurrentURL(1liferayPortletRequest);
portletURL.setParameter("redirect", currentUrl);
return portletURL.toString();
} catch (PortalException e) {
logger.log(Level.SEVERE, e.getMessage());
} catch (SystemException e) {
logger.log(Level .SEVERE, e.getMessage());
}

return noSuchEntryRedirect;

}

8. Override the getURLView method. This method returns a URL to view the asset from within
the Asset Publisher:

@0verride
public String getURLView(LiferayPortletResponse liferayPortletResponse,
WindowState windowState) throws Exception {

return super.getURLView(liferayPortletResponse, windowState);

}
9. Organize imports (Ctrl-Shift-O) and save the file. Choose com.liferay.petra.* libraries

when prompted, to avoid the deprecated ones in Liferay’s kernel. For logging, choose
java.util.logging.Logger and java.util.logging.Level.
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Next you can create the AssetRendererFactory class.

Creating the GuestbookAssetRendererFactory Class

Follow these steps to create the GuestbookAssetRendererFactory:

1. In the com.liferay.docs.guesthook.web.internal.asset package, create a class called
GuestbookAssetRendererFactory that extends Liferay DXP’s BaseAssetRendererFactory class,
and overwrite the generated constructor and class variables with this:

@Component(immediate = true,
property = {"javax.portlet.name=" + GuestbookPortletKeys.GUESTBOOK},
service = AssetRendererFactory.class

)
public class GuestbookAssetRendererFactory extends
BaseAssetRendererFactory<Guestbook> {

public GuestbookAssetRendererFactory() {
setClassName(CLASS_NAME);
setLinkable(_LINKABLE);
setPortletId(GuestbookPortletKeys.GUESTBOOK); setSearchable(true);
setSelectable(true);

}

private ServletContext _servletContext;

private GuestbookLocalService _guestbookLocalService;

private static final boolean _LINKABLE = true;

public static final String CLASS_NAME = Guestbook.class.getName();
public static final String TYPE = "guestbook";

private Logger logger = Logger.getLogger(this.getClass().getName());
private ModelResourcePermission<Guestbook>
_guestbookModelResourcePermission;

This code contains the class declaration, the constructor, and the class variables. It sets the
class name it creates an AssetRenderer for, a portlet ID, and a true boolean (_LINKABLE). The
boolean denotes implemented methods that provide URLs in the generated AssetRenderer.

2. Implement the getAssetRenderer method, which constructs new GuesthookAssetRenderer in-
stances for particular guestbooks. It uses the classPK (primary key) parameter to retrieve the
guestbook from the database. It then calls the GuestbookAssetRenderer’s constructor, passing
the retrieved guestbook and permissions resource model as arguments:

@0verride
public AssetRenderer<Guestbook> getAssetRenderer(long classPK, int type)
throws PortalException {

Guestbook guestbook = _guestbookLocalService.getGuestbook(classPK);

GuestbookAssetRenderer guestbookAssetRenderer =
new GuestbookAssetRenderer(guestbook, _guestbookModelResourcePermission);

guestbookAssetRenderer. setAssetRendererType(type);
guestbookAssetRenderer.setServletContext(_servletContext);

return guestbookAssetRenderer;

3. You're extending BaseAssetRendererFactory, an abstract class that implements the
AssetRendererFactory interface. To ensure that your custom asset is associated with
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the correct entity, each asset renderer factory must implement the getClassName and getType
methods (among others):

@0verride

public String getClassName() {
return CLASS_NAME;

}

@0verride

public String getType() {
return TYPE;

}

4. Implement the hasPermission method via the GuesthookPermission class:

@0verride
public boolean hasPermission(PermissionChecker permissionChecker,
long classPK, String actionId) throws Exception {

Guestbook guestbook = _guestbookLocalService.getGuestbook(classPK);
long groupld = guestbook.getGroupId();

return GuestbookPermission.contains(permissionChecker, groupld,
actionId);

5. Add the remaining code to create the portlet URL for the asset and specify whether it’s
linkable:

@0verride
public PortletURL getURLAdd(LiferayPortletRequest liferayPortletRequest,
LiferayPortletResponse liferayPortletResponse, long classTypeld) {
PortletURL portletURL = null;

try {
ThemeDisplay themeDisplay = (ThemeDisplay)
liferayPortletRequest.getAttribute(WebKeys. THEME_DISPLAY);

portletURL = liferayPortletResponse.createliferayPortletURL(getControlPanelP1id(themeDisplay),
GuestbookPortletKeys.GUESTBOOK, PortletRequest.RENDER_PHASE);

portletURL.setParameter("mvcRenderCommandName", "/guesthookwebportlet/edit_guestbook");

portletURL.setParameter("showback", Boolean.FALSE.toString());

} catch (PortalException e) {
logger.log(Level.SEVERE, e.getMessage());

}

return portletURL;
}

@0verride

public boolean isLinkable() {
return _LINKABLE;

}

@0verride
public String getIconCssClass() {
return "bookmarks";

}

@Reference(target = "(osgi.web.symbolicname=com.liferay.docs.guestbook.portlet)",
unbind = "-")
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public void setServletContext(ServletContext servletContext) {
_servletContext = servletContext;

}

@Reference(unbind = "-")
protected void setGuestbookLocalService(GuestbookLocalService guestbookLocalService) {
_guestbookLocalService = guestbookLocalService;

6. Organize imports (Ctrl-Shift-O). Select the org.osgi packages (not a.Qute) when prompted and
save the file.

Great! The guestbook asset renderer is complete. Next, you'll create the entry asset renderer.

28.2

Implementing an Entry Asset Renderer

<p id="stepTitle">Implementing Asset Renderers</p><p>Step 2 of 2</p>

The classes you'll create here are nearly identical to the GuestbookAssetRenderer and
GuestbookAssetRendererFactory classes you created for guestbooks in the previous step. This step
provides the code needed for guestbook entries. Please review the previous sections to learn how
this code works.

Creating the EntryAssetRenderer Class

In the com.liferay.docs.guestbook.web.internal.asset package, create an EntryAssetRenderer
class that extends Liferay DXP’s BaseJSPAssetRenderer class.
EntryAssetRenderer class with the following code:

package com.liferay.docs.guestbhook.web.internal.asset;

import
import
import
import
import
import
import
import
import
import
import
import
import
import
import

import javax.portlet.WindowState;

com.
com.
com.
com.
com.
com.
com.
com.
com.
com.
com.
com.
com.
com.
com.

liferay.asset.kernel.model.BaseJSPAssetRenderer;

liferay.portal
liferay.portal
liferay.portal

liferay.portal
liferay.portal
liferay.portal
liferay.portal
liferay.portal

liferay.portal.
liferay.portal.

.kernel
.kernel
.kernel
liferay.portal.
.kernel
.kernel
.kernel.
.kernel.
.kernel.
.util.HtmlUtil;

.util.PortalUtil;

kernel

kernel
kernel

.exception.PortalException;
.exception.SystemException;
.model.LayoutConstants;
.portlet.LiferayPortletRequest;
.portlet.LiferayPortletResponse;
.portlet.PortletURLFactoryUtil;

security.permission.ActionKeys;
security.permission.PermissionChecker;
security.permission.resource.ModelResourcePermission;

liferay.petra.string.StringUtil;
liferay.docs.guestbook.constants.GuestbookPortletKeys;
liferay.docs.guestbook.model.Entry;

import java.util.Locale;
import javax.portlet.PortletRequest;
import javax.portlet.PortletResponse;
import javax.portlet.PortletURL;

import javax.servlet.http.HttpServletRequest;
import javax.servlet.http.HttpServletResponse;

public class EntryAssetRenderer extends BaseJSPAssetRenderer<Entry> {

Replace the contents of your

public EntryAssetRenderer(Entry entry, ModelResourcePermission<Entry> modelResourcePermission) {
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_entry = entry;
_entryModelResourcePermission = modelResourcePermission;

}

@0verride
public boolean hasViewPermission(PermissionChecker permissionChecker)
{

try {

return _entryModelResourcePermission.contains(
permissionChecker, _entry, ActionKeys.VIEW);
}
catch (Exception e) {

return true;

}

@0verride
public Entry getAssetObject() {
return _entry;

}

@0verride

public long getGroupId() {
return _entry.getGroupId();

}

@0verride
public long getUserId() {

return _entry.getUserId();
}

@0verride

public String getUserName() {
return _entry.getUserName();

}

@0verride

public String getUuid() {
return _entry.getUuid();

}

@0verride
public String getClassName() {
return Entry.class.getName();

}

@0verride

public long getClassPK() {
return _entry.getEntryId();

}

@0verride
public String getSummary(PortletRequest portletRequest,
PortletResponse portletResponse) {

return "Name: " + _entry.getName() + "

. Message: " + _entry.getMessage();

}

@0verride
public String getTitle(Locale locale) {
return _entry.getMessage();

}

@0verride
public boolean include(HttpServletRequest request,
HttpServletResponse response, String template) throws Exception {

266



request.setAttribute("ENTRY", _entry);
request.setAttribute("HtmlUtil", HtmlUtil.getHtm1());
request.setAttribute("StringUtil", new StringUtil());
return super.include(request, response, template);

}

@0verride
public String getJspPath(HttpServletRequest request, String template) {

if (template.equals(TEMPLATE_FULL_CONTENT)) {
request.setAttribute("gb_entry", _entry);

return "/asset/entry/" + template + ".jsp";
} else {

return null;
}

}

@0verride
public PortletURL getURLEdit(LiferayPortletRequest liferayPortletRequest,
LiferayPortletResponse liferayPortletResponse) throws Exception {

PortletURL portletURL = liferayPortletResponse.createliferayPortletURL(
getControlPanelPlid(liferayPortletRequest), GuestbookPortletKeys.GUESTBOOK,
PortletRequest.RENDER_PHASE);

portletURL.setParameter("mvcRenderCommandName", "/guestbookwebportlet/edit_entry");

portletURL.setParameter("entryId", String.valueOf(_entry.getEntryId()));
portletURL.setParameter("showback", Boolean.FALSE.toString());

return portletURL;
}

@0verride
public String getURLViewInContext(LiferayPortletRequest liferayPortletRequest,
LiferayPortletResponse liferayPortletResponse, String noSuchEntryRedirect)
throws Exception {
try {
long plid = PortalUtil.getPlidFromPortletId(_entry.getGroupId(),
GuestbookPortletKeys.GUESTBOOK);

PortletURL portletURL;
if (plid = LayoutConstants.DEFAULT_PLID) {
portletURL = liferayPortletResponse.createliferayPortletURL(getControlPanelPlid(liferayPortletRequest),
GuestbookPortletKeys.GUESTBOOK, PortletRequest.RENDER_PHASE);
} else {
portletURL = PortletURLFactoryUtil.create(liferayPortletRequest,
GuestbookPortletKeys.GUESTBOOK, plid, PortletRequest.RENDER_PHASE);
}

portletURL.setParameter("mvcRenderCommandName", "/guestbookwebportlet/view");
portletURL.setParameter("entryId", String.valueOf(_entry.getEntryId()));

String currentUrl = PortalUtil.getCurrentURL(1liferayPortletRequest);
portletURL.setParameter("redirect", currentUrl);
return portletURL.toString();

} catch (PortalException e) {

} catch (SystemException e) {

}

return noSuchEntryRedirect;
}
@0verride

public String getURLView(LiferayPortletResponse liferayPortletResponse,
WindowState windowState) throws Exception {
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return super.getURLView(liferayPortletResponse, windowState);

}

@0verride

public boolean isPrintable() {
return true;

}

private final ModelResourcePermission<Entry> _entryModelResourcePermission;
private Entry _entry;

This class is similar to the GuestbookAssetRenderer class. For the EntryAssetRenderer.getSummary
method, you return a summary that displays the entry name (the name of the user who created the
entry) and the entry message.

GuestbookAssetRenderer.getSummary returns a summary that displays the guestbook name.
EntryAssetRenderer.getTitle returns the entry message. GuestbookAssetRenderer.getTitle returns
the guestbook name. The other methods of EntryAssetRenderer are nearly identical to those of
GuestbookAssetRenderer.

Creating the EntryAssetRendererFactory Class

Next, you must create the guestbook entry asset renderer’s factory class. In the com.liferay.docs.guestbook.web.inte
package, create a class called EntryAssetRendererFactory that extends Liferay DXP’s BaseAssetRendererFactory
class. Replace its content with the following code:

package com.liferay.docs.guesthook.web.internal.asset;

import com.liferay.asset.kernel.model.AssetRenderer;

import com.liferay.asset.kernel.model.AssetRendererFactory;

import com.liferay.asset.kernel.model.BaseAssetRendererFactory;

import com.liferay.docs.guestbook.constants.GuesthookPortletKeys;

import com.liferay.docs.guestbook.model.Entry;

import com.liferay.docs.guestbook.service.EntryLocalService;

import com.liferay.docs.guestbook.web.internal.security.permission.resource.GuestbookEntryPermission;
import com.liferay.portal.kernel.exception.PortalException;

import com.liferay.portal.kernel.portlet.LiferayPortletRequest;

import com.liferay.portal.kernel.portlet.LiferayPortletResponse;

import com.liferay.portal.kernel.portlet.LiferayPortletURL;

import com.liferay.portal.kernel.security.permission.PermissionChecker;

import com.liferay.portal.kernel.security.permission.resource.ModelResourcePermission;
import com.liferay.portal.kernel.theme.ThemeDisplay;

import com.liferay.portal.kernel.util.WebKeys;

import javax.portlet.PortletRequest;
import javax.portlet.PortletURL;

import javax.portlet.WindowState;

import javax.portlet.WindowStateException;
import javax.servlet.ServletContext;

import org.osgi.service.component.annotations.Component;
import org.osgi.service.component.annotations.Reference;

@Component(
immediate = true,
property = {"javax.portlet.name=" + GuestbookPortletKeys.GUESTBOOK},
service = AssetRendererFactory.class

)

public class EntryAssetRendererFactory extends BaseAssetRendererFactory<Entry> {
public EntryAssetRendererFactory() {

setClassName(CLASS_NAME);
setLinkable(_LINKABLE);
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setPortletId(GuesthookPortletKeys.GUESTBOOK);
setSearchable(true);
setSelectable(true);

}

@0verride
public AssetRenderer<Entry> getAssetRenderer(long classPK, int type)
throws PortalException {

Entry entry = _entrylocalService.getEntry(classPK);
EntryAssetRenderer entryAssetRenderer = new EntryAssetRenderer(entry, _entryModelResourcePermission);

entryAssetRenderer.setAssetRendererType(type);
entryAssetRenderer.setServletContext(_servletContext);

return entryAssetRenderer;

}

@0verride

public String getClassName() {
return CLASS_NAME;

}

@0verride

public String getType() {
return TYPE;

}

@0verride
public boolean hasPermission(PermissionChecker permissionChecker,
long classPK, String actionId) throws Exception §

Entry entry = _entryLocalService.getEntry(classPK);
return GuestbookEntryPermission.contains(permissionChecker, entry, actionId);

}

@0verride
public PortletURL getURLAdd(LiferayPortletRequest liferayPortletRequest,
LiferayPortletResponse liferayPortletResponse, long classTypeld) {

PortletURL portletURL = null;

try {
ThemeDisplay themeDisplay = (ThemeDisplay) liferayPortletRequest.getAttribute(WebKeys.THEME_DISPLAY);

portletURL = liferayPortletResponse.createliferayPortletURL(getControlPanelPlid(themeDisplay),
GuestbookPortletKeys.GUESTBOOK, PortletRequest.RENDER_PHASE);
portletURL.setParameter("mvcRenderCommandName", "/guestbookwebportlet/edit_entry");
portletURL.setParameter("showback", Boolean.FALSE.toString());
} catch (PortalException e) {

}

return portletURL;
3
@0verride

public PortletURL getURLView(LiferayPortletResponse liferayPortletResponse, WindowState windowState) {

LiferayPortletURL liferayPortletURL
= liferayPortletResponse.createliferayPortletURL(
GuesthookPortletKeys.GUESTBOOK, PortletRequest.RENDER_PHASE);

try §

liferayPortletURL.setWindowState(windowState);
} catch (WindowStateException wse) {
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}
return liferayPortletURL;

}

@0verride

public boolean isLinkable() {
return _LINKABLE;

}

@0verride
public String getIconCssClass() {
return "pencil";

}

@Reference(target = "(osgi.web.symbolicname=com.liferay.docs.guesthook.portlet)",
unbind = "-")
public void setServletContext (ServletContext servletContext) {
_servletContext = servletContext;

}

@Reference(unbind = "-")
protected void setEntryLocalService(EntryLocalService entryLocalService) {
_entryLocalService = entryLocalService;

}

private EntryLocalService _entryLocalService;

private ServletContext _servletContext;

private static final boolean _LINKABLE = true;

public static final String CLASS_NAME = Entry.class.getName();
public static final String TYPE = "entry";

private ModelResourcePermission<Entry>
_entryModelResourcePermission;

Exporting the Asset Package

The container makes the asset renderers and their factories available to Liferay DXP when it needs
them. You must export the package to the container.

Open the guestbook-service module’s bnd.bnd file and add the asset package to the Export-Package
declaration. When you're finished, it should look like this:

Export-Package: com.liferay.docs.guestbook.asset,\
com.liferay.docs.guestbook.service.permission,\
com.liferay.docs.guestbook.web.internal.security.permission.resource,\
com.liferay.docs.guestbook.search

Now your guestbook project’s entities are fully asset-enabled. To test the functionality, add the
Asset Publisher portlet to a page. Then add and edit guestbooks and guestbook entries. Then check
the Asset Publisher portlet. The Asset Publisher dynamically displays assets of any kind from the
current Site.

Confirm that the Asset Publisher displays the guestbooks and guestbook entries that you added.

Great! Next, you'll update your portlets’ user interfaces to use several asset framework features:
comments, ratings, tags, categories, and related assets.

270



ASSET PUBLISHER

Subscribe
Congratulations!
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Figure 28.1: After you’ve implemented and registered your asset renderers for your custom entities, the Asset Publisher can display your entities.
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I CHAPTER 29

ADDING ASSET FEATURES TO YOUR USER
INTERFACE

<p id="stepTitle">Adding Asset Features to Your UI</p><p>Step 1 of 5</p>

Now that your guestbook and guestbook entry entities are asset-enabled, you can add asset
functionality to your application. You'll start by implementing comments, ratings, tags, categories,
and related assets for guestbooks. Then you’ll do the same for guestbook entries. All the back-end
support for these features is already implemented. Your only task is to update your applications’
user interfaces to use these features.

Now you’ll create several new JSPs that need new imports. Add the following imports to the
guestbook-web module project’s init. jsp file:

<%@ taglib uri="http://liferay.com/tld/asset" prefix="liferay-asset" %>
<%@ taglib uri="http://liferay.com/tld/comment" prefix="liferay-comment" %>

<@ page import="java.util.Map" %>

<%@ page import="java.util.HashMap" %>

<%@ page import="com.liferay.asset.kernel.service.AssetEntryLocalServiceUtil" %>
<%@ page import="com.liferay.asset.kernel.service.AssetTaglLocalServiceUtil" %>
<%@ page import='"com.liferay.asset.kernel.model.AssetEntry" %>

<%@ page import="com.liferay.asset.kernel.model.AssetTag" %>

<%@ page import="com.liferay.portal.kernel.util.ListUtil" %>

<f%@ page import="com.liferay.portal.kernel.comment.Discussion" %>

<%@ page import="com.liferay.portal.kernel.comment.CommentManagerUtil" %>

<%@ page import="com.liferay.portal.kernel.service.ServiceContextFunction" %>

Add these imports now so you don’t run into errors as you work through this section.

29.1 Creating JSPs for Displaying Custom Assets in the Asset Publisher

<p id="stepTitle">Adding Asset Features to Your UI</p><p>Step 2 of 5</p>

Before proceeding, you must tie up a loose end from the previous step. Remember that
you implemented getJspPath methods in your GuestbookAssetRenderer and EntryAssetRenderer
classes to JSPs that don’t exist yet. These methods return paths to JSPs the Asset Publisher
uses to display the assets’ full content. The getJspPath method of GuestbookAssetRenderer returns
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"/asset/guestbook/full_content.jsp", and the getJspPath method of EntryAssetRenderer returns
"/asset/entry/full_content.jsp". It’s time to create these JSPs.
Follow these steps:

1. In the guestbook-web module project, create a new folder called asset under the
resources/META-INF/resources folder. Add two folders to this new folder: entry and
guestbook.

2. Create a new file called full_content. jsp in the /asset/guestbook folder. This JSP displays a
guestbook asset’s full content. Add the following code to this file:

<%@include file="../../init.jsp"%>

<%

Guestbook guestbook = (Guestbook)request.getAttribute("gbh_guestbook");
guestbook = guestbook.toEscapedModel();

)/
96>

<dl>

<dt>Name</dt>

<dd><%= guestbook.getName() %></dd>
</d1>

This JSP grabs the guestbook object from the request and displays the guestbook’s name. In
GuestbookAssetRenderer, the getJspPath method added the gh_guestbook request attribute:

request.setAttribute("gb_guestbook", _guestbook);

The guestbook’s toEscapedModel method belongs to the GuestbookModelImpl class, which was
generated by Service Builder. This method returns a safe guestbook object (a guestbook in
which each field is HTML-escaped). Calling guestbook = guestbook.toEscapedModel() before
displaying the guestbook name ensures that your JSP won't display malicious code that’s
masquerading as a guestbook name.

3. Next, in the /asset/entry folder, create a full_content. jsp for displaying a guestbook entry
asset’s full content. Add the following code to this file:

<%@include file="../../init.jsp"%>

<%

Entry entry = (Entry)request.getAttribute("gb_entry");

entry = entry.toEscapedModel();

%>

<dl>
<dt>Guesthook</dt>
<dd><%= GuestbookLocalServiceUtil.getGuestbook(entry.getGuestbookId()).getName() %></dd>
<dt>Name</dt>
<dd><%= entry.getName() %></dd>
<dt>Message</dt>
<dd><%= entry.getMessage() %></dd>
</dl>
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Name: Joe Bloggs. Message: Congratulations! Yy 0 B <
View in Context »

Figure 29.1: When you click the title for a guestbook or guestbook entry in the Asset Publisher, your full_content. jsp should be displayed.

This JSP shows a combination of fields from the Guestbook and the selected Entry.

After deploying your changes, test your new JSPs by clicking a guestbook’s or guestbook entry’s
title in the Asset Publisher. The Asset Publisher renders full_content. jsp:

By default, when displaying an asset’s full view, the Asset Publisher displays additional links for
social media so you can publicize your asset. The Back icon and the View in Context link return you
to the Asset Publisher’s default view.

29.2 Enabling Tags, Categories, and Related Assets for Guestbooks

<p id="stepTitle">Adding Asset Features to Your UI</p><p>Step 3 of 5</p>

Since you already asset-enabled guestbooks at the service layer, guestbook entities can now
support tags and categories. All that’s left is to enable them in the UL In this step, you'll update the
Guestbook Admin portlet’s edit_guestbook. jsp so administrators can add, edit, or remove tags and
categories when adding or updating a guestbook.

Enabling Asset Features

Follow these steps:

1. In the guestbook-web module’s /guestbookadminportlet/edit_guestbook.jsp, add the tags
<liferay-ui:asset-categories-error /> and <liferay-ui:asset-tags-error/> to the aui:form
below the closing </aui:button-row> tag:

<liferay-ui:asset-categories-error />
<liferay-ui:asset-tags-error />

These tags display error messages if an error occurs with the tags or categories submitted in
the form.

2. Below the error tags, add a <liferay-ui:panel> tag with the following attributes:

<liferay-ui:panel defaultState='"closed" extended="<%= false %>"
id="guestbhookCategorizationPanel" persistState="<%= true %>"
title="categorization'">

</liferay-ui:panel>
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The <liferay-ui:panel> tag generates a collapsible section.

3. Add input fields for tags and categories inside the panel section you just created. Specify
the assetCategories and assetTags types for the <aui:input /> tags. These input tags repre-
sent asset categories and asset tags. You can group related input fields together with an
<aui:fieldset> tag. The tags generate the appropriate selectors for tags and categories and
displays those that have already been added to the guestbook:

<aui:fieldset>
<liferay-asset:asset-categories-selector className="<%= Guestbook.class.getName() %>" classPK="<%= guestbook %>" />
<liferay-asset:asset-tags-selector className="<%= Guestbook.class.getName() %>" classPK="<%= guestbook %>" />
<J/aui:fieldset>

4. Add a second <liferay-ui:panel> tag under the existing one. In this new tag, add an
<aui:fieldset> tag containing a <liferay-ui:asset-links> tag. To display the correct asset
links (the selected guestbook’s related assets), set the className and classPK attributes:

<liferay-ui:panel defaultState='"closed" extended="<%= false %>"
id="guestbookAssetLinksPanel" persistState="<%= true %>"
title="related-assets">
<aui:fieldset>
<liferay-ui:input-asset-links
className="<%= Guestbook.class.getName() %>"
classPK="<%= guestbookId %>" />
</aui:fieldset>
</liferay-ui:panel>

Test the updated edit_guestbook. jsp page by navigating to the Guestbook Admin portlet in the
Control Panel and clicking Add Guestbook. You'll see a field for adding tags and a selector for
selecting related assets.

Don’t do anything with these fields yet, because you're not done implementing assets. Next,
you’ll enable tags and categories for guestbook entries.

29.3 Enabling Tags, Categories, and Related Assets for Guestbook Entries

<p id="stepTitle">Adding Asset Features to Your UI</p><p>Step 4 of 5</p>

Enabling tags, categories, and related assets for guestbook entries is similar to enabling them
for guestbooks. Please refer back to the previous step for a detailed explanation.

Open your guestbook-web module’s guestbhookwebportlet/edit_entry. jsp file. Replace its content
with the following code:

<%@ include file="../init.jsp" %>

<%

long entryld = ParamUtil.getLong(renderRequest, "entryId");
Entry entry = null;
if (entryId > 8) {
entry = EntryLocalServiceUtil.getEntry(entryId);
}

long guestbookId = ParamUtil.getLong(renderRequest, "guestbookId");

:
%>
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Figure 29.2: Once you’ve updated your Guestbook Admin portlet’s edit_guestbook. jsp page, you'll see forms for adding tags and selecting related assets.

<portlet:renderURL var="viewURL">
<portlet:param
name="mvcPath"
value="/guestbookwebportlet/view. jsp"
/>
</portlet:renderURL>

<liferay-ui:header

backURL="<%= viewURL.toString() %>"

title="<%= entry == null ? "Add Entry" : entry.getName() %>"
/>
<portlet:actionURL name="addEntry" var="addEntryURL" />

<aui:form action="<%= addEntryURL %>" name="fm">
<aui:model-context bean="<%= entry %>" model="<%= Entry.class %" />

<aui:fieldset>
<aui:input name="name" />

<aui:input name="email" />

<aui:input name="message" />

<aui:input name="entryId" type="hidden" />
<aui:input name="guestbookId" type="hidden"
value=

"<%= entry = null ? guestbookId : entry.getGuestbookId() %>" />
</aui:fieldset>
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<liferay-ui:asset-categories-error />
<liferay-ui:asset-tags-error />
<liferay-ui:panel defaultState="closed"
extended="<%= false %>" id="entryCategorizationPanel"
persistState="<%= true %>" title="categorization">
<aui:fieldset>
<liferay-asset:asset-categories-selector className="<%= Entry.class.getName() %>" classPK="<%= entryId %" />
<liferay-asset:asset-tags-selector className="<%= Entry.class.getName() %>" classPK="<%= entryId %>" />
</aui:fieldset>
</1liferay-ui:panel>

<liferay-ui:panel defaultState="closed"
extended="<%= false %>" id="entryAssetLinksPanel"
persistState="<%= true %>" title='"related-assets">
<aui:fieldset collapsed="<%= true %>" collapsible="<%= true %>" label="related-assets">

<liferay-asset:input-asset-links
className="<%= Entry.class.getName() %>"
classPK="<%= entryId %>"

/>

</aui:fieldset>
</liferay-ui:panel>

<aui:button-row>
<aui:button type="submit" />

<aui:button onClick="<%= viewURL.toString() %>" type="cancel" />
</aui:button-row>
</aui:form>

Test your JSP by using the Guestbook portlet to add and update Guestbook entries. Add and
remove tags, categories, and related assets.

Note: Setting your custom asset as the Main Asset of a page is required to display related assets
in the Related Assets portlet. This is done when creating|Friendly URLs|in a later step.

Well done! Next, you'll enable comments and ratings for guestbook entries.

29.4 Enabling Comments and Ratings for Guestbook Entries

<p id="stepTitle">Adding Asset Features to Your UI</p><p>Step 5 of 5</p>

The asset framework lets users comment on and rate assets. As with tags, categories, and
related assets, you must update the user interface to expose these features. Good application design
requires that you have a View page where users can rate and comment on assets. Follow these
steps to enable comments and ratings on guestbook entries:

1. Createanew file called view_entry. jsp in your guestbook-web module project’s /guestbookwebportlet
folder.

2. Add a Java scriptlet to the file you just created. In this scriptlet, use an entryld request
attribute to get an entry object. For security reasons, convert this object to an escaped model
as discussed in the earlier step |Creating JSPs for Displaying Custom Assets in the Asset|
[Published:
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<%@ include file="../init.jsp"%>

<%

long entryld = ParamUtil.getLong(renderRequest, "entryId");
long guestbookId = ParamUtil.getLong(renderRequest, "guestbookId");
Entry entry = null;

if (entryld > 8) {
entry = EntryLocalServiceUtil.getEntry(entryId);

entryIld = entry.getEntryId();
}

entry = EntryLocalServiceUtil.getEntry(entryId);
entry = entry.toEscapedModel();

AssetEntry assetEntry =
AssetEntryLocalServiceUtil.getEntry(Entry.class.getName(),
entry.getEntryId());

3. Next, update the breadcrumb entry with the current entry’s name:

String currentURL = PortalUtil.getCurrentURL(request);
PortalUtil.addPortletBreadcrumbEntry(request, entry.getMessage(),
currentURL);

4. Atthe end of the scriptlet, add the names of the current entry’s existing asset tags as keywords
to the portal page. These tag names appear in a <meta content="[tag names here]" lang="en-
US" name="keywords" /> element in your portal page’s <head> section. These keywords can
help search engines find and index your page:

PortalUtil.setPageSubtitle(entry.getMessage(), request);
PortalUtil.setPageDescription(entry.getMessage(), request);

List<AssetTag> assetTags =
AssetTagLocalServiceUtil.getTags(Entry.class.getName(),
entry.getEntryId());
PortalUtil.setPageKeywords(ListUtil.toString(assetTags, "name"),
request);

5. After the scriptlet, specify the URLs for the page and back link:

<liferay-portlet:renderURL varImpl="viewEntryURL">
<portlet:param name="mvcPath"
value="/guestbookwebportlet/view_entry.jsp" />
<portlet:param name="entryId" value="<%=String.valueOf(entryId)%>" />
</liferay-portlet:renderURL>

<liferay-portlet:renderURL varImpl="viewURL">
<portlet:param name="mvcPath"
value="/guestbookwebportlet/view. jsp" />
</liferay-portlet:renderURL>

<liferay-ui:header backURL="<%=viewURL.toString()%>"

title="<%=entry.getName()%>"

/>

279



6. Next, define the page’s main content. Display the guestbook’s name, and the entry’s name

10

and message with the <dl>, <dt>, and <dd> tags:

<dl>
<dt>Guestbook</dt>
<dd><%=GuestbookLocalServiceUtil.getGuestbook(entry.getGuestbookId()).getName()%></dd>
<dt>Name</dt>
<dd><%=entry.getName()%></dd>
<dt>Message</dt>
<dd><%=entry.getMessage ()%></dd>

</dl>

Thisis the same way you defined the page’s main content in /guestbookwebportlet/full_content. jsp.

. Next, use a <liferay-ui:panel-container> tag to create a panel container. Inside this tag, use
a <liferay-ui:panel> tag to create a panel to display the comments and ratings components:

<liferay-ui:panel-container extended="<%=falsef>"
id="guestbookCollaborationPanelContainer" persistState="<%=true%>">
<liferay-ui:panel collapsible="<%=true%>" extended="<%=truef>"
id="guestbookCollaborationPanel" persistState="<%=truef>"
title="Collaboration">

. Add the ratings component with the <liferay-ui:ratings> tag:

<liferay-ui:ratings className="<%=Entry.class.getName()%>"
classPK="<%=entry.getEntryId()%>" type="stars" />

<br />

. Next you need to add a scriptlet to retrieve the comments discussion object:

11.

<% Discussion discussion =
CommentManagerUtil.getDiscussion(user.getUserId(),
scopeGroupld, Entry.class.getName(),

entry.getEntryId(), new ServiceContextFunction(request));
>

Below that add the tag for tracking the number of comments:

" key="<%= (discussion.getDiscussionCommentsCount() == 1) ? “x-comment” : “x-comments

%>’ />

»

Create the liferay-comment:discussion tag, which creates the comments form, Reply button,
and retrieves the discussion content. It also handles the form action of posting the comment

without requiring you to create a portlet action URL.

<liferay-comment:discussion
className="<%= Entry.class.getName() %>"
classPK="<%= entry.getEntryId() %>"
discussion="<%= discussion %>"
formName="fm2"
ratingsEnabled="true"
redirect="<%= currentURL %>"
userId="<%= entry.getUserId() %"

/>

</liferay-ui:panel>
</liferay-ui:panel-container>
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12. To restrict comments and ratings access to logged-in users, wrap the whole panel container
in a <c:if> tag that tests the expression themeDisplay.isSignedIn():

<c:if test="<%= themeDisplay.isSignedIn() %>">
. your panel container ...
<Je:if>

Make sure you add the closing </c:if> tag after the closing </1iferay-ui:panel-container> tag.

Note: Discussions (comments) are implemented as message board messages. In the MBMessage
table, there’s a classPK column. This classPK represents the guestbook entry’s entryld, linking the
comment to the guestbook. Ratings are stored in the RatingsEntry table. Similarly, the RatingsEntry
table contains a classPK column that links the guestbook entry to the rating. Using a classPK foreign
key in one table to represent the primary key of another table is a common pattern throughout
Liferay DXP.

Next, you'll update the guestbook actions to use the new view.

Updating the Entry Actions JSP

Your view_entry. jsp page is currently orphaned. Fix this by adding the View option to the Actions
Menu. Open the /guestbookwebportlet/entry_actions.jsp and find the following line:

<liferay-ui:icon-menu>

Add the following lines below it:

<portlet:renderURL var="viewEntryURL">
<portlet:param name="entryId"
value="<%= String.valueOf(entry.getEntryId()) %>" />
<portlet:param name="mvcPath"
value="/guestbookwebportlet/view_entry.jsp" />
</portlet:renderURL>

<liferay-ui:icon message="View" url="<%= viewEntryURL.toString() %>" />

Here, you create a URL that points to view_entry. jsp. Test this link by selecting the View option
in a guestbook entry’s Actions Menu. Then test your comments and ratings.

Excellent! You've asset-enabled the guestbook and guestbook entry entities and enabled tags,
categories, and related assets for both entities. You've also enabled comments and ratings for
guestbook entry entities! Great job!

Your next task is to generate web services. This makes it possible to write other clients (such as
mobile applications) for the Guestbook application.
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Figure 29.3: Now you can see comments, rating, and the full range of asset features.
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I CHAPTER 30

TOOLING

You can write code for Liferay using any standard toolset. Liferay is tool-agnostic, rather than
pigeonholing you into something specific. This frees you to work with whatever you're already
productive using.

Liferay has also created its own tools that streamline Liferay DXP development. These tools
integrate with popular build environments (e.g., Gradle and Maven). They include

« [Liferay Dev Studio DXP; an Eclipse-based IDE supporting development for Liferay DXP.

« Blade CLI} a command line interface bootstrapped on to a Gradle based environment that is
used to build and manage Liferay Workspaces and Liferay DXP projects.

» [Liferay Workspace; a generated environment built to hold and manage Liferay DXP projects.

« [Liferay IntelliJ plugint a plugin providing support for Liferay DXP development with IntelliJ
IDEA.

Liferay also provides a plethora of (Gradle|and Maven plugins|you can apply to your projects.
Many of these are already built into tools such as Liferay Workspace.

Want samples or predefined project templates? Liferay has you covered with 30+
and many more project samples|

If you're a newbie looking for the best development tool for Liferay DXP, or even a seasoned
veteran looking for a tool you may like more than your current setup, this section will answer your
tooling questions.
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I CHAPTER 31

LIFERAY DEV STUDIO DXP

Liferay Dev Studio DXP provides an all-in-one, integrated development environment based on
Eclipse for Liferay DXP. Dev Studio includes Liferay IDE plugins paired with a pre-installed Liferay
Digital Enterprise server.

@ide@ works with build tools such as Gradle and Maven and configuration tools like BndTools.

Dev Studio makes Liferay development easier. There are editors for Service Builder files,
workflow definitions, POM files, and more. You'll find wizards for creating every kind of Liferay
project there is, snippets for tag libraries, and auto-deploy of changes to plugins.

In this section of tutorials, you'll learn how to install Liferay Dev Studio DXP and develop/manage
modules using Liferay Workspace and other technologies.

31.1 Installing Liferay Dev Studio DXP

Liferay Dev Studio DXP is a plugin for Eclipse that provides many Liferay-specific features and
additional enterprise only features. You can install it into your existing Eclipse environment, or
Liferay provides a bundled version. Before beginning the installation process, view Dev Studio’s
Compatibility Matrix to get acquainted with its supported Liferay versions and application servers.
In this tutorial, you'll learn the different methods available for installing Liferay Dev Studio:

« linstall the Dev Studio bundle from scratchl
install Dev Studio into an existing Eclipse instance using an update URL]
install Dev Studio into an existing Eclipse instance using a ZIP file|

Important: If you're installing Dev Studio into an existing Eclipse environment, you must
be on Eclipse Oxygen or newer. For instructions on upgrading to Oxygen, see Eclipse’s upgrade
documentation. With this particular upgrade, you should also deactivate the current available
update sites in the Window - Preferences - Install/Update - Available Software Sites menu to ensure a
successful upgrade (e.g., Neon).

Install the Liferay Dev Studio Bundle

1. Download and install Java. Liferay DXP runs on Java, so you'll need it to run everything else.
Because you’ll be developing apps for Liferay DXP in Liferay Dev Studio, the Java Development
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Kit (JDK) is required. It is an enhanced version of the Java Environment used for developing
new Java technology. You can download the Java SE JDK from the Java Downloads| page.

2. Download Liferay’s latest 3.2.x Project SDK with Dev Studio DXP executable that correlates to

your operating system. The Project SDK includes Dev Studio DXP, [Liferay Workspace} and

You may be prompted for your liferay.com username and password before downloading the
Liferay DXP installer. Since Dev Studio DXP includes access to Liferay DXP, you must verify
that you have rights to use it.

Your credentials are not saved locally; they're saved as a token in the ~/.1liferay folder. The
token is used by your Dev Studio’s [Liferay Workspacelif you ever decide to redownload a
Liferay DXP bundle. Furthermore, the Liferay DXP bundle that was downloaded in your
workspace is also copied to your ~/ . liferay/bundles folder, so if you decide to initialize another
Liferay DXP instance of the same version, the bundle is not re-downloaded. See the
[Liferay Bundle to a Workspace for more information on this topic.

Important: The token generator sometimes has issues generating a token for workspaces
built behind a proxy. If you're unable to automatically generate a workspace token, you can
lgenerate one manuallyl

3. Run the installer. You may need to allow permission for the installer to run, depending on
your operating system and where you want to install it.

4. Select the Java Runtime to use for the installation process. Then click Next.

5. Click Next to begin the installation process. Select the installation folder for your Liferay Dev
Studio instance. Then click Next.

# Setup - X

Installation Directory ‘

Please specify the directory where Liferay Developer Studio will be installed.

Installation Directory |F\Ies (xSS]\LiferabDeveluperStudiu R

< Back Next > Cancel

Figure 31.1: Choose the folder your Dev Studio instance should reside.

6. Input the Liferay DXP activation key to set up the Liferay DXP bundle packaged with Dev
Studio DXP. Then click Next.

Dev Studio installs|[Liferay Workspace|by default, which is a developer environment used to
build and manage Liferay DXP projects. The installer automatically installs Liferay Workspace

and its dedicated command line tool (Blade CLI).
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7. Configure proxy settings for your Project SDK. If you must use Dev Studio behind a firewall,
you may want to configure the proxy settings. See the [Liferay IDE Proxy Settings|and |Liferay|
Workspace Proxy Settingg tutorials for more information. Skip this step if you don’t need this.

# Setup - [m] X

Proxy Information ‘

proxy host ‘www‘somehosl,mm ‘

proxy port [1080 |

i
provy password

1 prowy requires https

< Back Next > Cancel

Figure 31.2: Configure your Project SDK’s proxy settings, if necessary.

8. Click Next to finish the installation process for your Dev Studio instance.

Congratulations! You've installed Liferay Dev Studio DXP! It's now available in the folder you
specified. To run Dev Studio, execute the DeveloperStudio executable. A Liferay Workspace has also
been initialized in that same folder.

Install Liferay Dev Studio into Eclipse Environment

To install Dev Studio using an update URL, follow these steps:
1. In Eclipse, go to Help - Install New Software....
2. In the Work with field, copy in the URL http://releases.liferay.com/tools/ide/latest/milestone/.
3. You'll see the Dev Studio components in the list below. Check them off and click Next.

4. Accept the terms of the agreements. Click Next, and Dev Studio is installed. Like other Eclipse
plugins, you must restart Eclipse to use them.

Liferay Dev Studio is now installed in your existing Eclipse environment.

Install Liferay Dev Studio into Eclipse from a ZIP File

To install Dev Studio using a Zip file, follow these steps:

1. Gotothe Liferay Dev Studio DXP downloads page. From the drop-down menu, select Developer
Studio Updatesite Zip and click Download.

2. In Eclipse, go to Help > Install New Software....

3. In the Add dialog, click the Archive button and browse to the location of the downloaded
Liferay Dev Studio Update Site .zip file. Then press OK.

4. You'll see the Dev Studio components in the list below. Check them off and click Next.
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@ Install x

Available Software
Check the items that you wish to install. ..Lj';"
Work with: ‘ /Downloads/liferay-ide-updatesite-3.1.2-ga3-201709011126.zip!/ ~ Add... Manage... -

type filter text

Name Version

~ [w]un Liferay IDE
ﬂp Buildship: Eclipse Plug-ins for Gradle 2. 1.1v20170713-0942
‘4]“» Liferay IDE 3.1.2.201709011126-ga3
‘4]“» Liferay IDE AllayUl 3.1.2.201709011126-ga3
@ Liferay IDE Enterprise 3.1.2.201709011126-ga3
‘4]_"',= Liferay IDE Maven Support (includes Eclipse m2e plugins) 3.1.2.201709011126-ga3

< >

Select All Deselect All 5 items selected

Figure 31.3: Make sure to check all the Dev Studio components you wish to install.

5. Accept the terms of the agreements and click Next, and Developer Studio is installed. Like
other Eclipse plugins, you must restart Eclipse to use them.

Awesome! You've installed Liferay Dev Studio in your existing Eclipse environment.

Generating a Workspace Token Manually

If you run into any issues with generating your token automatically, you can follow the steps below
to manually create one.

1. Navigate to www.liferay.com and log in to your account.

2. Hover over your profile picture in the top-right corner and select Account Home.
3. Select Account Settings from the left menu.

4. Click Authorization Tokens from the right menu under the Miscellaneous heading.

5. Select Add Token, give it a device name, and click Generate. The device name can be set to any
string; it’s for bookkeeping purposes only.

6. Create a file named ~/.1liferay/token and copy the generated token into that file.

Make sure there are no new lines or white space in the file. It should only be one line.
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Password
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Websites
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Social Network
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OpenlD

Miscellaneous

Notifications

Display Settings

Authorization Tokens

Privacy

‘ Save H Cancel ‘

Figure 31.4: You can manually create your workspace token in the Authorization Tokens menu.
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Figure 31.5: The generated token is available to copy.

You've successfully generated your token manually and it's now available for your installer
to access. If you haven’t run the installer, you can do so now. If you've already run the installer,
you can set the DXP bundle to download in the gradle.properties file of your workspace. See the
IAdding a Liferay Bundle to a Workspace|tutorial for details.

31.2 Creating a Liferay Workspace with Dev Studio

In this tutorial, you'll learn how to generate a Liferay Workspace using Liferay Dev Studio, which
runs on the Blade CLI|behind the scenes. Dev Studio gives you a graphical interface instead of the
command prompt, which can streamline your workflow. To learn more about Liferay Workspaces,
visit its dedicated tutorial sectionl

'PVideo Thumbnail

Before creating your Liferay Workspace, you should understand the new perspectives designed
for Liferay DXP development: the Liferay Workspace and Liferay Plugins perspectives. If you plan
on using a Liferay Workspace for your Liferay DXP development, you should select the Liferay
Workspace perspective (default). This offers development tools that are helpful when using a Liferay
Workspace. The Liferay Plugins perspective is for developers using Ant-based development tools
such as the Plugins SDK. Since the Plugins SDK is only provided for Liferay Portal/DXP 7.0 and
older development, this should not be used for 7.0 development.

To create a Liferay Workspace in Dev Studio, select File > New > Liferay Workspace Project.

A New Liferay Workspace dialog appears, presenting several configuration options. Follow the
instructions below to create your workspace.

1. Give your workspace project a name.

2. Choose the location where you’d like your workspace to reside. Checking the Use default
location checkbox places your Liferay Workspace in the Eclipse workspace you're working in.

3. Select the build tool you want your workspace to be build with (i.e., Gradle or Maven).
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Switch Workspace > 0 Folder
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Restart = Untitled Text File
fa  Import.. ™ Example...
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r

Figure 31.6: By selecting Liferay Workspace, you begin the process of creating a new workspace for your Liferay projects.

4. Choose the Liferay DXP version you plan to develop for (i.e., 7.1 or 7.0).

5. Select the specific target platform version corresponding to the GA release you're developing
for (e.g., 7.1.0 > 7.1 GA1). For more information on target platform benefits, see the[Managing
the Target Platform for Liferay Workspacd articles.

6. Check the Download Liferay bundle checkbox if you’d like to auto-generate a Liferay instance
in your workspace. You'll be prompted to name the server and provide the server’s download
URL, if selected. This Liferay bundle is generated the same way as described in the previous
section.

**Note:** If you'd like to configure a pre-existing Liferay bundle to your
workspace, you can create a directory for the bundle in your workspace and
configure it in the workspace's ‘gradle.properties’ file by setting the
‘liferay.workspace.home.dir® property.

7. Check the Add project to working set checkbox if you want the workspace to be a part of a
larger working set you've already created in Dev Studio. For more information on working
sets, visit Eclipse Help.

8. Click Finish to create your Liferay Workspace.
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E.} New Liferay Workspace O X

Liferay Workspace

Create a new liferay workspace

Workspace name: | test-workspace

Use default location

C:./Users/cdhoag/blade-ide-testing/test-workspace

Download liferay bundle

Server name: Liferay 7.0 CE Served

[ ] Add project to working set

Maore...

S — - -
'x,?,' < Back Mext = Finish Cancel

Figure 31.7: Liferay Dev Studio provides an easy-to-follow menu to create your Liferay Workspace.

A dialog appears prompting you to open the Liferay Workspace perspective. Click Yes, and your
perspective will switch to Liferay Workspace.

Note: You can also create a Liferay Workspace during the initial start-up of a Liferay Developer
Studio instance.

Awesome! You've successfully created a Liferay Workspace in Dev Studio!

Liferay Workspace Settings in Dev Studio

The Liferay Workspace perspective is intended for Gradle or Maven projects for Liferay DXP.
Since Liferay Workspaces are used for Gradle/Maven based development and the Liferay Plugins
perspective is intended for the Plugins SDK and Ant based development, the two perspectives are
independent of each other.

You'll find your new workspace in the Project Explorer and your Liferay server (if you created
it) in the Servers menu. It's important to note that an Eclipse workspace can only have one Liferay
Workspace project.

You can configure your workspace’s module presentation by switching between the default
Hierarchical or Flat views. To do this, navigate to the Project Explorer’s View Menu (), select
Projects Presentation and then select the presentation mode you’d like to display. The Hierarchical
view displays subfolders and subprojects under the workspace project, whereas the Flat view
displays the workspace’s modules separately from the workspace.
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Figure 31.8: The Liferay Workspace perspective is preferred for 7.0 and 0SGi module development.

If you've already created a Liferay Workspace and you’d like to import it into your existing Dev
Studio, you can do so by navigating to File > Import - Liferay - Liferay Workspace Project. Then click
Next and browse for your workspace project. Once you've selected you workspace, click Finish.

Congratulations! You've learned how to create and configure a Liferay Workspace using Liferay
Dev Studio. Now that your workspace is created, you can begin creating Liferay projects.

!ViVideo Tutorial

31.3 Setting Proxy Requirements for Liferay Dev Studio

If you have proxy server requirements and want to configure your http(s) proxy
to work with Liferay Dev Studio, follow the instructions below.

1. Navigate to Eclipse’s Window - Preferences - General - Network Connections menu.

2. Set the Active Provider drop-down selector to Manual.
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[] Add project to working set

Maore...

Figure 31.9: A Dev Studio workspace only supports one Liferay Workspace project. If you create another, you’ll be given an error message.

3. Under Proxy entries, configure both proxy HTTP and HTTPS by clicking the field and selecting
the Edit button.

4. For each schema (HTTP and HTTPS), enter your proxy server’s host, port, and authentication
settings (if necessary).

Note: Do not leave whitespace at the end of your proxy host or port settings.

5. Once you've configured your proxy entry, click OK - OK.

If you're working with a Liferay Workspace in Dev Studio, you'll need to configure your proxy
settings for that environment too. See the[Setting Proxy Requirements for Liferay Workspace|for
more details.

Awesome! You've successfully configured Dev Studio’s proxy settings!
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Figure 31.10: The Hierarchical project presentation mode is set, by default.

Additional Proxy Settings

Some Eclipse plugins do not properly check the core.net proxy infrastructure when setting proxy
settings via Window - Preferences - General > Network Connections. Therefore, you may need to
configure additional proxy settings.

To do so, open the eclipse. ini file associated with your Eclipse installation and add the following
entries:

-vmargs
-Dhttp.proxyHost=www.somehost.com
-Dhttp.proxyPort=1080
-Dhttp.proxyUser=userld
-Dhttp.proxyPassword=somePassword
-Dhttps.proxyHost=www.somehost.com
-Dhttps.proxyPort=1086
-Dhttps.proxyUser=userld
-Dhttps.proxyPassword=somePassword

After saving the file, restart Eclipse. Now your additional proxy settings are applied!

31.4 Updating Liferay Dev Studio

If you're already using Liferay Dev Studio but need to update your environment, follow the steps
below:

1. In Dev Studio, go to Help > Install New Software....
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