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1 Introduction

Java web development as it stands today is dramatically more complicated than it needs to be. Most moc
complicated and don't embrace the Don't Repeat Y ourself (DRY)) principles.

Dynamic frameworks like Rails, Django and TurboGears helped pave the way to a more modern way of tt
these concepts and dramatically reduces the complexity of building web applications on the Java platfol
does so by building on already established Java technologies like Spring and Hibernate.

Grails is a full stack framework and attempts to solve as many pieces of the web development puzzle
plugins. Included out the box are thingslike:

® Aneasy to use Object Relational Mapping (ORM) layer built on Hibernate
® Anexpressive view technology called Groovy Server Pages (GSP)
® A controller layer built on Spring MVC

® Aninteractive command line environment and build system based on Gradle

* Anembedded Tomcat container which is configured for on the fly reloading
® Dependency injection with the inbuilt Spring container
® Support for internationalization (i18n) built on Spring's core MessageSource concept

® A transactional service layer built on Spring's transaction abstraction

All of these are made easy to use through the power of the Groovy language and the extensive use of Dom

This documentation will take you through getting started with Grails and building web applications with tr

1.1 What's new in Grails 3.17

Grails 3.1 includes the following new features.

Spring Boot 1.3 and Spring 4.2

Grails 3.1 has been upgraded to Spring Boot 1.3 and Spring 4.2.

1.1.1 Improvements to Grails 3 Profiles
Profile Publishing and Repositories

The following improvements are available in Grails profiles:
® Profiles are now published asregular JAR files to any Maven compatible repository (Artifactory, Nex
® Additional profiles can be created easily with the new create-profile command.
® Profiles can now contribute to the generation of the build

® Profiles can now have one or many features

For more information see the new section on Profiles in the user guide.
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1.1.2 REST API and AngularJS Profiles

REST Profile

A new profileis available designed for the creation of pure REST applications without a Ul.

To create aREST application usether est - api profile as an argument to create-app:

$ grails create-app nyapp --profil e=rest-api

& In earlier milestones this profile was named web-api. The profile has been renamed r est - a
describesits purpose.

Then start interactive mode to see the available commands for the profile:
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If you hit TAB you will notice code generation commands specific to the profile including:
® create-donmai n-resour ce - Creates adomain class annotated with the Resource annotation)

® create-restful -controll er -Createsacontroller that extends Restful Controller.

JSON and Markup Views

The REST profile includes the ability to define JSON and Markup views and the bui | d. gr adl e f
production use.

The REST profile also creates JSON views to render the i ndex action and common commands such as ¢
JSON views.

AngularJS Profile

Aninitial version of the AngularJS profile is now available, making it easier to create and integrate Angulé

To create a Grails 3 AngularJS application use the angul ar profile as an argument to create-app:
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$ grails create-app nyapp --profil e=angul ar

Then start interactive mode to see the available commands for the profile:

You will notice new commands such as cr eat e- ng- conponent, cr eat e- ng-control | er etc.
application.

The bui | d. gradl e is aso preconfigured with the necessary Gradle plugins to integrate Angular
application can befoundingr ai | s- app/ asset s/ j avascri pts.

1.1.3 GORM 5 Suite

Grails 3.1 shipswith GORM 5 which is a brand new release of GORM supporting the following technolog
® Hibernate 3, 4 and 5 - for SQL databases GORM for Hibernate now supports the latest Hibernate 5.x
® MongoDB 3.x - GORM for MongoDB has been upgraded to the MongoDB 3.x Javadriver and suppc
®* Neodj 2.3.x - GORM for Neo4j has been significantly improved and support the latest release of Neo
® (Cassandra- GORM for Cassandra supports the latest 2.0.x drivers

For more information refer to the new GORM 5 website.

1.1.4 Plugin Publishing Plugins
New Gradle plugins are available to simplify publishing of pluginsand profiles.

To utilize the plugin apply theor g. grai | s. grai | s- pl ugi n- publ i sh plugin (after any existing C

apply plugin: "org.grails.grails-plugin"
apply plugin: "org.grails.grails-plugin-publish"

For aprofilethegr ai | s- profi | e- publ i sh plugin can be used instead:
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apply plugin: "org.grails.grails-profile"
apply plugin: "org.grails.grails-profile-publish"

Then configure the plugin. For example:

grail sPublish {

user = 'user'
key = 'key'
gi thubSlug = ' foo/ bar'
I'icense {
name = ' Apache-2.0'
}
title ="My Plugin Title"
desc = "My Plugin Description"
devel opers = [johndoe: "John Doe"]

The user and key are your Bintray credentials. With this done you can continue to use bi nt r ay Upl
wish to update the Grails plugin portal, you simply need to configure your gr ai | s. or g credentias:

grail sPublish {

ﬁbrtaIUSer =", .."
portal Password = "

Thencall noti fyPl ugi nPort al to update the Grails.org Plugins website:

gradl e notifyPl ugi nPortal

1.2 What's new in Grails 3.0?

This section covers the new features that are present in 3.0 and is broken down into sections coveri
persistence enhancements and improvements in testing. Note there are many more small enhancements ar
of the highlights.
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1.2.1 Core Features
Groovy 2.4

Grails 3.0 comes with Groovy 2.4 which includes many new features and enhancements.

For more information on Groovy 2.4, see the release notes for more information.

Spring 4.1 and Spring Boot 1.2

Grails 3.0 comes with Spring 4.1 which includes many new features and enhancements.

In addition, Grails 3.0 is built on Spring Boot 1.2 which provides the ability to produce runnable JAR f
containers.

Gradle Build System

Grails 3.0 deprecates the older Gant-based build system in favour of a new Gradle-based build that integra

See the new section on the new Gradle build for more information.

Application Profiles

Grails 3.0 supports the notion of application profiles via a new profile repository. A profile encapsule
plugins and capabilities. For example the "web" profile allows construction of web applications deploy
profiles will be devel oped targeting different environments.

See the new section on Profiles for more information.

Redesigned API based on Traits

The Grails API has been redesigned so that public API is correctly populated under the gr ai | s. packa
change can befound inthe or g. gr ai | s. package. The core API has also been rewritten and based arou

See the new documentation on Grails 3.0's core traits for more information.

1.2.2 Web Features

New Interceptors API

In previous versions of Grails, filters were used to define logic that intercepts controller action execution.

Asof Grails 3.0, this API is deprecated and has been replaced by the new Interceptor API. An example int
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class Myl nterceptor {
bool ean before() { true }
bool ean after() { true }

void afterView() {
/1 no-op

1.2.3 Development Environment Features
New Shell and Code Generation API

Replacing Gant, Grails 3.0 features a new interactive command line shell that integrates closely with Gi
interact with Gradle and perform code generation.

The new shell integrates closely with the concept of application profiles with each profile capable definir
versions of Grails, plugins can define new shell commands that can invoke Gradle or perform code general

See the new guide on Creating Custom Scripts for more information.

Enhanced IDE Integration
Since Grails 3.0 is built on Gradle, you can now import a Grails project using IntelliJ community editior

need for Grails specific tooling. Grails 3.0 plugins are published as ssmple JAR files greatly reducing 1
Gralils.

Application Main Class

Each new Grails 3.0 project features an Appl i cat i on class that has a traditional static void ma
3.0 application from an IDE like IntelliJ or GGTS you can simply right-click on the Appl i cat i on class
Grails 3.0 tests can a'so just be run from the IDE directly without needing to resort to the command line (e

1.2.4 Testing Features
Integration and Geb Functional Tests
Grails 3.0 supports built in support for Spock/Geb functional tests using the create-functional-test comm:

test running mechanism and load the application just once for an entire suite of tests. The tests can be ru
line.

Gradle Test Running

Since Grails 3.0 is built on Gradle the test execution configuration is much more flexible and can easily co
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2 Getting Started

2.1 Installation Requirements

Before installing Grails 3.0 you will need as a minimum a Java Development Kit (JDK) installed version :
your operating system, run the installer, and then set up an environment variable called JAVA HOVE poini

To automate the installation of Grails we recommend SDKMAN which greatly simplifiesinstalling and m:

For manual installation, we recommend the video installation guides from grail sexample.net:

* Windows
® | inux

® Mac OSX

These will show you how to install Grailstoo, not just the JDK.

& A JDK isrequired in your Grails development environment. A JRE is not sufficient.

On some platforms (for example OS X) the Java installation is automatically detected. However in many
location of Java. For example:

export JAVA HOVE=/ Li brary/ Java/ Horre
export PATH="$PATH: $JAVA HOVE/ bi n"

if you're using bash or another variant of the Bourne Shell.

2.2 Downloading and Installing
Thefirst step to getting up and running with Grailsisto install the distribution.

The best way to install Grails on *nix systemsiswith SDKMAN which greatly smplifiesinstalling and m

For manual installation follow these steps:
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* Download abinary distribution of Grails and extract the resulting zip file to alocation of your choice
® Set the GRAILS HOME environment variable to the location where you extracted the zip

® On Unix/Linux based systems this is typically a matter of adding sc
CGRAI LS HOME=/ pat h/ t o/ gr ai | s toyour profile

® On Windowsthisistypically amatter of setting an environment variable under My Conput er
® Then add the bi n directory to your PATH variable:

® On Unix/Linux based systems this can be done by adding export PATH="$PATH:. $GRAI L¢

® On Windows thisis done by modifying the Pat h environment variable under My Conput er/

If Grailsisworking correctly you should now be abletotypegrai | s -ver si on intheterminal windo

bc. Grailsversion: 3.0.0

2.3 Creating an Application

To create a Grails application you first need to familiarize yourself with the usage of the gr ai | s commar

grails [command nane]

Run create-app to create an application:

grails create-app helloworld

Thiswill create a new directory inside the current one that contains the project. Navigate to this directory i

cd helloworld

2.4 A Hello World Example

Let's now take the new project and turn it into the classic "Hello world!" example. First, change into the '
the Grails interactive console:
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$ cd helloworld
$ grails

Y ou should see a prompt that looks like this:

Graeme—-Rochers—iMac:helloworld graemerocher$ grails
I Enter a script name to run. Use TAB for completion:
qrails>

What we want is a simple page that just prints the message "Hello World!" to the browser. In Grails, wher
controller action for it. Since we don't yet have a controller, let's create one now with the create-controller

grail s> create-controller hello

Don't forget that in the interactive console, we have auto-completion on command names. So you can tyf
cr eat e- * commands. Type afew more letters of the command name and then <tab> again to finish.

The above command will create a new controller in the grail s-app/control
Hel | oControl | er. groovy. Why theextrahel | owor | d directory? Because in Java land, it's stron
packages, so Grails defaults to the application name if you don't provide one. The reference page for create

We now have a controller so let's add an action to generate the "Hello World!" page. The code looks like tt

package hel | oworl d
class Hell oController {

def index() {
render "Hello World!"
}

The action is simply amethod. In this particular case, it calls a special method provided by Grailsto rende

Job done. To see your application in action, you just need to start up a server with another command callec

grail s> run-app

17



This will start an embedded server on port 8080 that hosts your application. You should now be
http://localhost:8080/ - try it!

Note that in previous versions of Grails the context path was by default the name of the application. If you
acontext pathingrai | s- app/ conf/application.ym:

server:
"contextPath': '/helloworld

With the above configuration in place the server will instead startup at the URL http://localhost:8080/hello

& |f you see the error "Server failed to start for port 8080: Address already in use", then it mean
that port. You can easily work around this by running your server on a different port usin
'9090' isjust an example: you can pretty much choose anything within the range 1024 to 4915

The result will look something like this:

Welcome to Grails

APPLICATION STATUS Congratulations, you have successfully started your first Grails application! At the moment this
App version: 0.1 is the dafault page, feel free to madiy it to either redirect to a controller or display whatever
Grails version: 2.0.0.BUILD- content you may choose. Below is a list of controllers that are currently deployed in this
SNAPSHOT application, click on each to execute its default action:

Groowy version: 1.8.3-

SMARSHOT .

VM version: 1.6.0_26 A@ilahla cont.mllam,

Controllers: 1 » halloword HelloController

Domains: 0

Senvices: 2

Tag Libeares: 12

INSTALLED PLUGINS

logging - 2.0.0.BUILD-

This is the Grails intro page which is rendered by the gr ai | s- app/ vi ew i ndex. gsp file. It deteci
links to them. Y ou can click on the "HelloController”" link to see our custom page containing the text "Hel
Grails application.

One final thing: a controller can contain many actions, each of which corresponds to a different pag
accessible via a unique URL that is composed from the controller name and the action name: /<appnan
access the Hello World page via /helloworld/hello/index, where 'hello' is the controller name (remove
lower-case the first letter) and 'index’ is the action name. But you can also access the page via the same
'index’ isthe default action . See the end of the controllers and actions section of the user guide to find out

2.5 Using Interactive Mode

Grails 3.0 features an interactive mode which makes command execution faster since the VM doesn't |
interactive mode simple type 'grails from the root of any projects and use TAB completion to get alist of
for an example:
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&8 00 bookstore — java — F4x22 e

Graeme-Rochers—iMac:bookstore graemerocher$ agrails
| Enter a script name to run. Use TAB for completion:
grails> create-s

create-script create-service
grails> create-service bockstore.Bock

For more information on the capabilities of interactive mode refer to the section on Interactive Mode in the

2.6 Getting Set Up in an IDE
IntelliJ IDEA

IntelliJ IDEA is an excellent IDE for Grails 3.0 development. It comesin 2 editions, the free community e

The community edition can be used for most things, although GSP syntax higlighting is only part of the ul
and Grails3.0simply gotoFi |l e / I nport Project andpoint IDEA at your bui | d. gr adl e file

Eclipse

We recommend that users of Eclipse looking to develop Grails application take alook at Groovy/Grails T¢
including automatic classpath management, a GSP editor and quick access to Grails commands.

Like Intellij you can import a Grails 3.0 project using the Gradle project integration.

NetBeans

NetBeans provides a Groovy/Grails plugin that automatically recognizes Grails projects and provides tf
code completion and integration with the Glassfish server. For an overview of features see the NetBean:
was written by the NetBeans team.

TextMate, Sublime, VIM etc.
There are several excellent text editors that work nicely with Groovy and Grails. See below for references:
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A TextMate bundle exists Groovy / Grails support in Textmate

A Sublime Text plugin can be installed via Sublime Package Control for the Sublime Text Editor.

® Seethis post for some helpful tips on how to setup VIM as your Grails editor of choise.

An Atom Package is available for use with the Atom editor

2.7 Convention over Configuration

Grails uses "convention over configuration” to configure itself. This typically means that the name a

configuration, hence you need to familiarize yourself with the directory structure provided by Grails.
Here is a breakdown and links to the relevant sections:
® grail s-app -toplevel directory for Groovy sources
® conf - Configuration sources.
® controllers -Web controllers- TheCin MVC.
¢ donai n - The application domain.
® | 18n - Support for internationalization (i18n).
® services - Theservicelayer.
® taglib-Taglibraries.
® util s - Grailsspecific utilities.

® vi ews - Groovy Server Pages- TheV in MVC.

® scri pts - Code generation scripts.
® src/ mai n/ groovy - Supporting sources

® src/test/groovy - Unit and integration tests.

2.8 Running and Debugging an Application

Grails applications can be run with the built in Tomcat server using the run-app command which will load

grails run-app

Y ou can specify adifferent port by using the ser ver . port argument:
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grails -Dserver. port=8090 run-app

Note that it is better to start up the application in interactive mode since a container restart is much quicker

$ grails

grail s> run-app

Server running. Browse to http://I| ocal host: 8080/ hel | owor | d
Application | oaded in interactive node. Type 'stop-app' to shutdown.
Downl oadi ng: pl ugi ns-1ist. xn

grail s> stop-app

| Stopping Gails server

grail s> run-app

Server running. Browse to http://I| ocal host: 8080/ hel | owor | d
Application | oaded in interactive node. Type 'stop-app' to shutdown.
Downl oadi ng: pl ugi ns-1i st. xn

Y ou can debug a grails app by simply right-clicking on the Appl i cati on. gr oovy classinyour IDE ¢
3).

Alternatively, you can run your app with the following command and then attach a remote debugger to it.

grails run-app --debug-jvm

More information on the run-app command can be found in the reference guide.

2.9 Testing an Application

Thecr eat e- * commands in Grails automatically create unit or integration tests for you within the sr c,
you to populate these tests with valid test logic, information on which can be found in the section on Testir

To execute tests you run the test-app command as follows:

grails test-app
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2.10 Deploying an Application
Grails applications can be deployed in a number of different ways.

If you are deploying to a traditional container (Tomcat, Jetty etc.) you can create a Web Application Al
command for performing this task:

grails war

Thiswill produce aWAR fileunder thebui | d/ | i bs directory which can then be deployed as per your ¢

Note that by default Grails will include an embeddable version of Tomcat inside the WAR file, this ¢
version of Tomcat. If you don't intend to use the embedded container then you should change the scope o
to deploying to your production container in bui | d. gr adl e:

provi ded "org. springfranmewor k. boot : spri ng-boot-starter-toncat"”

Unlike most scripts which default to the devel opnent environment unless overridden, the war comn
default. Y ou can override this like any script by specifying the environment name, for example:

grails dev war

If you prefer not to operate a separate Servlet container then you can simply run the Grails WAR fileasar

grails war
java -Dgrails.env=prod -jar build/libs/nywar-0.1.war

When deploying Grails you should always run your containers VM with the - ser ver option and with ¢
flags would be:
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-server -Xnx768M - XX: MaxPer nSi ze=256m

2.11 Supported Java EE Containers
Grails runs on any container that supports Servlet 3.0 and above and is known to work on the following spr
® Tomcat 7
® GlassFisn 3 or above
® Resin 4 or above
¢ JBoss 6 or above
® Jetty 8 or above
® Oracle Weblogic 12c or above
* |BM WebSphere 8.0 or above

& It'srequired to set "-Xverify:none" in "Application servers > server > Process Definition > Ja
JVM arguments' for older versions of WebSphere. Thisis no longer needed for WebSphere v

Some containers have bugs however, which in most cases can be worked around. A list of known deploynr

2.12 Creating Artefacts

Grails ships with afew convenience targets such as create-controller, creste-domain-class and so on that w
for you.

& These are just for your convenience and you can just as easily use an IDE or your favourite te

For example to create the basis of an application you typically need a domain model:

grails create-app hell oworld
cd helloworld
grails create-domin-cl ass book

Thiswill result in the creation of adomain classat gr ai | s- app/ donmai n/ hel | owor | d/ Book. gr o
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package hel | oworl d

cl ass Book {

}

There are many such cr eat e- * commands that can be explored in the command line reference guide.

& To decrease the amount of time it takes to run Grails scripts, use the interactive mode.

2.13 Generating an Application

To get started quickly with Grailsit is often useful to use a feature called Scaffolding to generate the skel¢
gener at e- * commands such as generate-all, which will generate a controller (and its unit test) and the ¢

grails generate-all hell oworl d. Book
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3 Upgrading from previous versions of Grails
Grails 3.0 is a complete ground up rewrite of Grails and introduces new concepts and components for man
When upgrading an application or plugin from Grails 3.0 there are many areas to consider including:
® Remova of dynamic scaffolding from Grails 3.0.0 till 3.0.4 when it was re-introduced
® Removal of before and after interceptors
® Project structure differences
® Filelocation differences
® Configuration differences
® Package name differences
® [egacy Gant Scripts
® Gradle Build System
® Changesto Plugins
® Sourcevs Binary Plugins

The best approach to take when upgrading a plugin or application (and if your application is using severd
to create anew Grails 3.0 application of the same name and copy the source files into the correct locations

Removal of before and after interceptors

Before and after interceptors were removed. So all bef or el nt er ceptor andafter|nterceptor i

File Location Differences

The location of certain files have changed or been replaced with other filesin Grails 3.0. The following tak
new locations:
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grail s-app/ conf/Bui | dConfi g. groovy buil d. gradl e

grail s-app/ conf/ Confi g. groovy grail s-app/ conf/application. groovy

grail s-app/ conf/ Url Mappi ngs. groovy grail s-app/controllers/ Ul Mappi ngs. g

grail s-app/ conf/ Boot Strap. groovy grails-app/init/BootStrap.groovy

scripts src/ mai n/scripts

src/ groovy src/ mai n/ gr oovy

src/java src/ mai n/ gr oovy

test/unit src/test/ groovy

test/integration src/integration-test/groovy

web- app src/ mai n/ webapp or src/ mai n/ r esour ces/
*@G ai | sPl ugi n. groovy src/ mai n/ groovy

src/ mai n/ resour ces/ publ i ¢ isrecommended assr ¢/ mai n/ webapp only getsincluded in WA

For plugins the plugin descriptor (a Groovy file ending with "GrailsPlugin") which was previously locat
moved to the sr ¢/ mai n/ gr oovy directory under an appropriate package.

New Files Not Present in Grails 2.x

The reason it is best to create a new application and copy your original sources to it is because there ar
Grails 2.x by default. These include:

bui | d. gradl e The Gradle build descriptor |locate
gradl e. properties Properties file defining the Grails
grail s-app/ conf/| ogback. groovy Logging previously defined in Co
grail s-app/ conf/application.ynl Configuration can now also be del
grail s-app/init/PACKAGE PATH Application. groovy TheApplicati on classused B

Files Not Present in Grails 3.x

Some files that were previously created by Grails 2.x are no longer created. These have either been rem
following table lists files no longer in use:
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appl i cation. properties The application name and version is now define
grai |l s-app/ conf/ Dat aSour ce. gr oovy Merged together into appl i cati on. ym
lib Dependency resolution should be used to resolv

web- app/ VEEB- | NF/ appl i cati onCont ext . xnl Removed, beans can be definedingr ai | s- af

src/ tenpl at es/ war/ web. xn Grails 3.0 no longer requires web.xml. Customi
web- app/ VEEB- | NF/ si t emesh. xmi Removed, sitemesh filter no longer present.
web- app/ VEB- I NF/ t | d Removed, can berestoredinsr c/ mai n/ web:

3.1 Upgrading from Grails 3.0

Generally to upgrade an application from Grails 3.0 you can simply modify the version of Grailsin gr adl

There are however some differences to Grails 3.0.x that are documented bel ow.

GORM 5 Upgrade

Grails 3.1 ships with GORM 5, which is a near complete rewrite of GORM ontop of Groovy traitsand is
of GORM.

If you receive an error such as:

Caused by: java.lang. Cl assNot FoundExcepti on: org.grails.datastore.gorm GornEntity
...8 nore

You are using a plugin or class that was compiled with a previous version of GORM and these will need
compatible.

Hibernate Plugin

For the GORM 5 release the hi ber nat e plugin has been renamed to hi ber nat e4 (and there are hi
Y ou should change your bui | d. gr adl e to reflect that:

conpil e '"org.grails.plugins:hibernate4'

Static Resources Path
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The default path for static resources resolved from sr c/ mai n/ r esour ces/ publ i ¢ has been chan
instead of directly under the root of the application. For example alink in GSP pages such as:

${g.resource(dir:'files', file:"'mydoc.pdf')}

Will produceaURI suchas/static/fil es/ nydoc. pdf insteadof / fi | es/ mydoc. pdf. If you
configurethisinappl i cation.ym :

grails:
resour ces:
pattern: '/**'

Filters Plugin Removed

The Filters plugin was replaced by Interceptorsin Grails 3.0.x, although the plugin was still present. In Gr:
you still wish to use the filters plugin you can add a dependency on the previous version provided by Grail

conpile "org.grails:grails-plugin-filters:3.0.12

Spring Transactional Proxies

Becausethegrai | s. transacti onal . Transact i onal transform already provides the ability to c
proxies, traditional support for transactional proxies has been disabled by default.

This means that if you have any servicesthat usethet r ansact i onal property and not the Tr ansact
For example the following service:

cl ass FooService {
static transactional = true
}
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Becomes:

i mport grails.transaction. Transacti onal

@ransacti onal
cl ass FooService {

}

In addition because in previous versions of a Grailst r ansact i onal defaultedtot r ue any servicestl
altered too.

If you wish to revert to the previous behavior then transctional proxies can be re-enabled with the followin

grails:
spring:
transacti onManagenent :
proxies: true

JSON Converter changes

The default JISON converter no longer includesthe cl ass property by default. This can be re-enable with

grails:
converters:
domai n:
i ncl ude:
class: true

In addition the default JSON converter will no longer render the i d property if itisnul | .

JSON Builder Groovy Alignment

The class gr ai | s. web. JSONBui | der has been deprecated and replaced with groovy.json.Streamir
Groovy. This avoids confusion with the differences between JSON builders and better aligns with Groovy'

This also means that any r ender blocks that rendered JSON will need to be updated to use the groovy.
the following code:
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render (cont ent Type: "appl i cation/json") {
title = "The Stand"
}

Should instead be written as;

render (cont ent Type: "application/json") {
title "The Stand"
}

If you are upgrading and prefer to continue to use the previous implementation then you can re-enable t
configuration:

grails:
j son:
| egacy:
bui |l der: true

JSON Views Replace JSON Converters

With the addition of JSON views the previous API for using JSON convertersis largely discouraged in fa
future be separated into an external plugin and JSON views phased in to replace it. The JSON converte
provide amore fully featured, elegant API that is superior to writing JSON converters and/or marshallers.

Spring Boot 1.3 and Spring 4.2

Grails 3.1 ships with upgraded third party libraries that may require changes. See the Spring Boot upgrade

Unlike Spring Boot 1.2, Spring Boot 1.3 no longer uses the Gradle Application Plugin so if you relied «
plugin will need to be re-applied to your bui | d. gr adl e.

Spring Boot 1.3 aso uses Spring Security 4.x by default, so if you project depends on Spring Security 3.x
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conpi l e '"org.springframewor k. security:spring-security-core: 3.2.9. RELEASE
conmpil e "org. springfranmework. security:spring-security-web: 3.2.9. RELEASE

Gradle run task no longer available by default

Because the Gradle r un task for application startup was provided by the Gradle Application Plugin (see a
use Gradle to start up your application, use the boot Run task instead, or re-apply the Application plugini

Note: If you don't have need of the Gradle Application plugin's features, but have custom Gradle tasks or |
supply your own r un task that depends on boot Run inyour bui | d. gr adl e:

task run(dependsOn: ['bootRun'])

Resource annotation defaults to JSON instead of XML

The Resource annotation applied to domain classes defaultsto XML in Grails 3.0.x, but in Grails 3.1.x anc

If you use this annotation with the expecation of produces XML responses as the default you can modify tt

inmport grails.rest.*

@rResource(formats=["'xm "', "json'])
cl ass MyDomai nCl ass {}

Thiswill restore the Grails 3.0.x behavior.

Geb and HTMLUnit 2.18

If you use Geb with HTMLUnit (something that is not recommended, as a more native driver such as
upgrade your dependenciesin bui | d. gr ade:


https://docs.gradle.org/current/userguide/application_plugin.html
http://grails.github.io/grails-doc/3.0.x/api/grails/rest/Resource.html

test Runtinme 'org. sel eni unhg. sel eni um sel eni um htm unit-driver:2.47.1
testRuntime 'net.sourceforge.htmunit: htmunit:2.18

Note that there are also some changes in behavior in HTMLUnit 2.18 that may cause issues in existing test
® Expressionsthat evaluate thetitle (Example $(' tit1e')) now return blank and should be replaced

® |If you return plain text in a response without surrounding HTML tags, these are no longer regarded
required tags.

3.2 Upgrading from Grails 2.x
This guide takes you through the fundamentals of upgrading a Grails 2.x application or pluginsto Grails 3.

3.2.1 Upgrading Plugins

To upgrade a Grails 2.x plugin to Grails 3.x you need to make a number of different changes. This docum
upgrade the Quartz plugin to Grails 3, each individual plugin may differ.

Step 1 - Create a new Grails 3 plugin

Thefirst step isto create anew Grails 3 plugin using the command line:

$ grails create-plugin quartz

Thiswill create a Grails 3 plugininthe quar t z directory.

Step 2 - Copy sources from the original Grails 2 plugin

The next step is to copy the sources from the original Grails 2 plugin to the Grails 3 plugin:
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# first the sources

cp -rf ../quartz-2.x/src/groovy/ src/main/groovy

cp -rf ../quartz-2.x/src/javal src/main/groovy

cp -rf ../quartz-2.x/grails-app/ grails-app

cp -rf ../quartz-2.x/QuartzG ail sPlugin.groovy src/min/groovy/grail s/plugins/qua

# then the tests

cp -rf ../quartz-2.x/test/unit/* src/test/groovy

nkdir -p src/integration-test/groovy

cp -rf ../quartz-2.x/test/integration/* src/integration-test/groovy

# then tenplates / other resources
cp -rf ../quartz-2.x/src/tenplates/ src/main/tenplates

Step 3 - Alter the plugin descriptor

Y ou will need to add a package declaration to the plugin descriptor. Inthiscase Quart zGrai | sPl ugi r

/'l add package decl aration
package grail s. plugins.quartz

cl ass QuartzGail sPlugin {
}

In addition you should remove the ver si on property from the descriptor asthisis now defined in bui | ¢

Step 4 - Update the Gradle build with required dependencies

The repositories and dependencies defined in gr ai | s- app/ conf/ Bui | dConfi g. gr oovy of the ol
inbui | d. gr adl e of the new Grails 3.x plugin:

conpil e("org. quartz-schedul er: quartz:2.2.1") {
exclude group: 'slf4j-api', nodule: 'c3p0

}

Step 5 - Modify Package Imports

In Grails 3.x all internal APIs can be found in the org. grails package and public fac
or g. codehaus. gr oovy. gr ai | s package no longer exists.
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All package declaration in sources should be modified for the new location
or g. codehaus. groovy. grails.comons. G ail sApplicationisnowgrails.core. &

Step 5 - Migrate Plugin Specific Config to application.yml

Some plugins define a default configuration file. For example the Quart
grail s-app/conf/ Defaul tQuartzConfi g. groovy. In Grals 3.x this default
grail s-app/ conf/application.yn anditwill automatically be loaded by Grails without requir

Step 6 - Update plugin exclusions

Old plugins may have apl ugi nExcl udes property defined that lists the patterns for any files that shou
normally used to exclude artifacts such as domain classes that are used in the plugin's integration tests. Y c
application.

This property is no longer sufficient in Grails 3, and nor can you use source paths. Instead, you must speci
classes. For example, imagine you have some test domain classes in the gr ai | s- app/ domai n/ pl uc
the pl ugi nExcl udes valueto

def plugi nExcludes = ["plugin/test/**"]

and then add this block to the build file:

jar {
exclude "plugin/test/**"

The easiest way to ensure these patterns work effectively is to put al your non-packaged class into e
separation between the main plugin classes and the rest.

Step 7 - Register ArtefactHandler Definitions

In Grails 3.x ArtefactHandler definitions written in Java need to b
src/ mai n/ resources/ META- I NF/ grai | s. fact ori es sincethese need to be known at compile

& |f the Art ef act Handl er is written in Groovy this step can be skipped as Grails w
grails. factori es fileduring compilation.

The Quartz plugin requires the following definition to register the Ar t r ef act Handl er :


http://grails.github.io/grails-doc/3.0.x/api/grails/core/ArtefactHandler.html

grails.core. Artefact Handl er =grai | s. pl ugi ns. quart z. JobArt ef act Handl er

Step 8 - Migrate Code Generation Scripts

Many plugins previously defined command line scripts in Gant. In Grails 3.x command line scripts h
generation scripts and Gradle tasks.

If your script is doing simple code generation then for many cases a code generation script can replace an «

Thecr eat e-j ob script provided by the Quartz plugin in Grails 2.x was defined in scri pt s/ Cr eat e.

i ncludeTargets << grailsScript(" _GailsCreateArtifacts")

target (createdob: "Creates a new Quartz schedul ed job") {
depends(checkVer si on, parseArgunents)

def type = "Job"
pronpt For Nane(type: type)

for (nanme in argsMap. parans) {
nane = purgeRedundant Arti fact Suffi x(name, type)
createArtifact(name: nanme, suffix: type, type: type, path: "grails-app/jo
createUni t Test (nane: name, suffix: type)
}
}

set Def aul t Target ' createJob’

A replacement Grails 3.x compatible script can be created using the cr eat e- scri pt command:

$ grails create-script create-job

Which creates anew script called sr ¢/ mai n/ scri pt s/ creat e-j ob. gr oovy. Using the new code
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description("Creates a new Quartz schedul ed job") {
usage "grails create-job [JOB NAVE]"
argument nane: ' Job Nane', description:"The name of the job"

nmodel = nodel ( args[0] )

render tenplate:"Job. groovy"
destination: file( "grails-app/jobs/$nodel.packagePat h/ ${ nodel . si npl eNane
nodel : nodel

Please refer to the documentation on Creating Custom Scripts for more information.

Migrating More Complex Scripts Using Gradle Tasks

Using the old Grails 2.x build system it was relatively common to spin up Grails inside the command line
application within a code generation script created by the create-script command.

Instead a new mechanism specific to plugins exists via the create-command command. The cr ea
ApplicationCommand, for example the following command will execute a query:

i mport grails.dev.commands. *

i nport javax.sql.*

i mport groovy.sql.*

i mport org.springframework. beans. factory. annotation. *

cl ass RunQueryComrand i npl enents Applicati onCommand {

@\ut owi r ed
Dat aSour ce dat aSour ce

bool ean handl e( Executi onCont ext ctx) {
def sgl = new Sgl (dat aSour ce)
println sql.executeQuery("select * fromfoo")
return true

With this command in place once the plugin is installed into your local Maven cache you can add the plt
classpath of the application'sbui | d. gr adl e file:
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bui | dscri pt {

aépendencies {
classpath "org.grails. plugins: nypl ugi n: 0. 1- SNAPSHOT"

}

aépendencies {
runtime "org.grails.plugins: nyplugin: 0. 1- SNAPSHOT"
}

Grails will automatically create a Gradle task called r unQuer y and a command named r un- query s
command:

$ grails run-query
$ gradl e runQuery

Step 8 - Delete Files that were migrated or no longer used

You should now delete and cleanup the project of any files no longer required by Grails 3.x ( BL
Dat aSour ce. gr oovy €tc.)

3.2.2 Upgrading Applications

Upgrading applications to Grails 3.x will require that you upgrade all plugins the application uses first, he
section to first upgrade your plugins.

Step 1 - Create a New Application

Once the plugins are Grails 3.x compatible you can upgrade the application. To upgrade an application it i
using the "web" profile:

$ grails create-app nyapp
$ cd nyapp

Step 2 - Migrate Sources

The next step isto copy the sources from the original Grails 2 application to the Grails 3 application:
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# first the sources

cp -rf ../old _app/src/groovy/ src/main/groovy
cp -rf ../old _app/src/javal src/main/groovy
cp -rf ../old app/grails-app/ grails-app

# then the tests

cp -rf ../old app/test/unit/ src/test/groovy

nkdir -p src/integration-test/groovy

cp -rf ../old app/test/integration/ src/integration-test/groovy

Step 3 - Update the Gradle build with required dependencies

The repositories and dependencies defined in gr ai | s- app/ conf/ Bui | dConfi g. gr oovy of the
definedinbui | d. gr adl e of the new Grails 3.x application.

Step 4 - Modify Package Imports

In Grails 3.x all internal APIs can be found in the org. grails package and public fac
or g. codehaus. gr oovy. gr ai | s package no longer exists.

All  package declaration in sources should be modified for the new location
or g. codehaus. groovy. grai |l s. commons. Grai | sApplicationisnowgrails.core. G

Step 5 - Migrate Configuration

The configuration of the application will need to be migrated, this can normally be done by simply renan
to grails-app/conf/application.groovy and merging the content of grails-:
grail s-app/ conf/application. groovy.

Note however that Log4j has been replaced by grail s-app/ conf/| ogback. groovy for
grail s-app/ conf/ Confi g. groovy should be migrated to logback format.

Step 6 - Migrate web.xml Modifications to Spring

If you have amodified web. xm template then you will need to migrate this to Spring as Grails 3.x does|
haveoninsrc/ mai n/ webapp/ VEEB- | NF/ web. xm ).

New servlets and filters can be registered as Spring beans or with ServletRegistrationBean and FilterRegis

Step 7 - Migrate Static Assets not handled by Asset Pipeline

If you have static assets in your web- app directory of your Grails 2.x application such as HTML files,
assets such as static HTML pages and so on these should goinsr ¢/ mai n/ r esour ces/ publ i c.

TLD descriptors and non public assets should goinsr c/ mai n/ r esour ces/ VEEB- | NF.

Asnoted earlier, sr ¢/ mai n/ webapp folder can also be used for this purpose but it is not recommended.
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Step 8 - Migrate Tests

Once the package names are corrected unit tests will continue to run, however any tests that extend the
need to be migrated to Spock or JUnit 4.

Integration tests will need to be annotated with the Integration annotation and should not extend GroovyTe


http://grails.github.io/grails-doc/3.0.x/api/grails/test/mixin/integration/Integration.html

4 Configuration

It may seem odd that in a framework that embraces "convention-over-configuration” that we tackle this
actually develop an application without doing any configuration whatsoever, as the quick start demonstra
override the conventions when you need to. Later sections of the user guide will mention what configuratic
The assumption is that you have at least read the first section of this chapter!

4.1 Basic Configuration

Configuration in Grailsis generally split across 2 areas: build configuration and runtime configuration.

Build configuration is generally done via Gradle and the bui | d. gr adl e file. Runtime configural
grail s-app/conf/application.ym file

If you prefer to use Grails 2.0-style Groovy configuration then you can create an additional gr ai | s-
specify configuration using Groovy's ConfigSlurper syntax.

For Groovy configuration the following variables are available to the configuration script:

userHome Location of the home directory for the account that is running the Grails application.

grailsHome Location of the directory where you installed Grails. If the GRAI LS_HOVE environment vari

appName  The application name as it appears in application.properties.

appVersion The application version as it appears in application.properties.

For example:

ny.tnp.dir = "${userHone}/.grails/tnp"

If you want to read runtime configuration settings, i.e. those defined in appl i cati on. ym , usethegr :
asavariable in controllers and tag libraries:

class MyController {
def hello() {
def recipient = grailsApplication.config.getProperty('foo.bar.hello")

render "Hello ${recipient}"
}



http://groovy.codehaus.org/ConfigSlurper
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The confi g property of thegr ai | sAppl i cati on object is an instance of the Config interface and [
configuration of the application.

In particular, the get Pr oper t y method (seen above) is useful for efficiently retrieving configuration pr
default typeis String) and/or providing a default fallback value.

class MyController {

def hel |l o( Reci pi ent recipient) {
/I Retrieve Integer property 'foo.bar.nmax. hellos', otherw se use val ue of
def max = grail sApplication.config.getProperty('foo.bar.max.hellos', Inte

/I Retrieve property 'foo.bar.greeting’ wthout specifying type (default is String
def greeting = grail sApplication.config.getProperty('foo.bar.greeting , "

def nessage = (recipient.receivedHel | oCount >= nax) ?
"Sorry, you've been greeted the nmax nunber of tines" : "${greeting}, $

render nessage

}
}

Notice that the Conf i g instance is a merged configuration based on Spring's PropertySource concept
system properties and the local application configuration merging them into a single object.

Grai | sAppl i cati on can beeasily injected into services and other Grails artifacts.

import grails.core.*

cl ass MyService {
Grail sApplication grail sApplication

String greeting() {
def recipient = grailsApplication.config.getProperty('foo.bar.hello")
return "Hello ${recipient}"

Finally, you can also use Spring's Value annotation to inject configuration values:
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i mport org.springfranmework. beans. factory. annot ati on. *

class MyControl ler {
@/al ue(' ${foo. bar. hel I o}")
String recipient

def hello() {
render "Hello ${recipient}"
}

}

& In Groovy code you must use single quotes around the string for the value of the Val L
interpreted as a GString not a Spring expression.

Asyou can see, when accessing configuration settings you use the same dot notation as when you define tt

4.1.1 Options for the yml format Config

appl i cation. ym wasintroduced in Grails 3.0 for an alternative format for the configuration tasks.

Using system properties / command line arguments

Suppose you are using the JDBC_CONNECTI ON_STRI NG command line argument and you want to acce
the following manner:

producti on:
dat aSour ce:
url: ' ${JDBC_CONNECTI ON_STRI NG '

Similarly system arguments can be accessed.

You will need to havethisin bui | d. gr adl e to modify theboot Run targetif grai |l s run-appist

run {
systenProperties = System properties

For testing the following will need to change thet est task asfollows
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test {
systenProperties = System properties

4.1.2 Built in options

Grails has a set of core settings that are worth knowing about. Their defaults are suitable for most projec
because you may need one or more of them later.

Runtime settings

Ontheruntimefront, i.e. grai | s- app/ conf/ appl i cati on. ym , there are quite afew more core s
® grails.enabl e.native2ascii - Setthistofaseif you do not require native2ascii conversion

® grails.views. defaul t.codec - Sets the default encoding regime for GSPs - can be one ¢
reduce risk of XSS attacks, set thisto 'html'.

® grails.views.gsp.encoding - Thefile encoding used for GSP source files (default: 'utf-8').
® grails.mne.file.extensi ons - Whether to use the file extension to dictate the mimetypei
® grails.mne.types - A map of supported mime types used for Content Negotiation.

® grails.serverURL - A string specifying the server URL portion of absol
grails.serverURL ="http://my.yourportal.com". See createl ink. Also used by redirects.

® grails.views.gsp.sitenmesh. preprocess - Determines whether SiteMesh preprocessi
rendering, but if you need SiteMesh to parse the generated HTML from a GSP view then disabling
understand this advanced property: leave it set to true.

® grails.rel oad. excludes and grails.rel oad. i ncl udes - Configuring these directi
specific source files. Each directive takes a list of strings that are the class names for project sourc
behavior or included accordingly when running the application in development with the r un- app cc
directive is configured, then only the classes in that list will be reloaded.

4.1.3 Logging

By default logging in Grails 3.0 is handled by the Logback logging frameworl
grail s-app/ conf/| ogback. groovy file.

& 1f you prefer XML you can replacethe | ogback. gr oovy filewithal ogback. xm fileil

For more information on configuring logging refer to the Logback documentation on the subject.
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4.1.4 GORM
Grails provides the following GORM configuration options:

® grails.gormfailOnError - If set to true, causes the save() methc
grails.validation.ValidationException if validation fails during a save. This o
representing package names. If the value is a list of Strings then the failOnError behavior will only
(including sub-packages). See the save method docs for more information.

For example, to enable failOnError for al domain classes:

grails:
gorm
fail OnError: true

and to enable failOnError for domain classes by package:

grails:
gorm
fail OnError:
- com companynane. sonmepackage
- com conpanynane. soneot her package

® grails.gorm autoFl ush-If settotrue, causesthe merge, save and delete methods to flush t
usngsave(flush: true).

4.2 The Application Class

Every new Grails application features an Appl i cat i on classwitinthethegr ai | s- app/ i ni t directc
The Appl i cat i on class subclasses the GrailsAutoConfiguration class and featuresast ati ¢ voi d r
application.

4.2.1 Executing the Application Class

There are several ways to execute the Appl i cat i on class, if you are using an IDE then you can simply
your IDE which will start your Grails application.

This is also useful for debugging since you can debug directly from the IDE without having to connect
- - debug- j vmcommand from the command line.

Y ou can a'so package your application into arunnable WAR file, for example:


http://grails.github.io/grails-doc/3.0.x/api/grails/boot/config/GrailsAutoConfiguration.html

$ grails package
$ java -jar build/libs/myapp-0.1.war

Thisisuseful if you plan to deploy your application using a container-less approach.

4.2.2 Customizing the Application Class
There are several ways in which you can customize the Appl i cat i on class.
Customizing Scanning

By default Grails will scan all known source directories for controllers, domain class etc., however if the
scan you can do so by overriding the packageNanes() method of the Appl i cati on class.

cl ass Application extends G ail sAutoConfiguration {
@verride
Col | ecti on<Stri ng> packageNanes() {
super . packageNanes() + ['ny.additional.package']

Registering Additional Beans

The Appl i cat i on class can aso be used as a source for Spring bean definitions, ssmply define a me
object will become a Spring bean. The name of the method is used as the bean name:

class Application extends G ail sAut oConfiguration {
@ean
M/Type nyBean() {
return new MyType()
}

4.2.3 The Application LifeCycle

The Appl i cat i on class aso implements the GrailsA pplicationLifeCycle interface which al pluginsimj
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This means that the Appl i cat i on class can be used to perform the same functions as a plugin. You «
doWt hSpri ng,doW t hAppl i cati onCont ext and so on by overriding the appropriate method:

class Application extends G ail sAut oConfiguration {
@verride
Cl osure doWthSpring() {
{->
my Spr i ngBean( MyType)

4.3 Environments
Per Environment Configuration

Grails supports the concept of per environment configuration. The application.ym ar
grail s-app/ conf directory can use per-environment configuration using either YAML or the synt
consider the following default appl i cat i on. ym definition provided by Grails:

envi ronnent s:
devel opnent :
dat aSour ce:
dbCreate: create-drop
url: jdbc: h2: mem devDb; MWCC=TRUE; LOCK_TI MEOUT=10000; DB_CLOSE_ON_EXI T=
test:
dat aSour ce:
dbCreate: update
url: jdbc: h2: memtest Db; MVCC=TRUE; LOCK_TI MEQUT=10000; DB_CLOSE_ON _EXI T
producti on:
dat aSour ce:
dbCreate: update
url: jdbc: h2: prodDb; WCC=TRUE; LOCK_TI MEOUT=10000; DB_CLOSE_ON_EXI T=FAL
properties:
j mxEnabl ed: true
initial Size: 5

The above can be expressed in Groovy syntax in appl i cati on. gr oovy asfollows:
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dat aSour ce {
pool ed = fal se

driverC assName = "org. h2.Driver"
usernanme = "sa"
password = ""

}

environnent s {
devel opment {
dat aSour ce {
dbCreate = "create-drop"
url = "jdbc: h2: mem devDb"

}

}
test {
dat aSour ce {
dbCreate = "updat e"
url = "jdbc: h2: memtest Db"

}

production {
dat aSour ce {
dbCreate = "updat e"
url = "jdbc: h2: prodDb"

Notice how the common configuration is provided at the top level and then an envi r onnent s blc
dbCr eat e andur | propertiesof the Dat aSour ce.

Packaging and Running for Different Environments

Grails command line has built in capabilities to execute any command within the context of a specific env

grails [environnent] [comrand nane]

In addition, there are 3 preset environments known to Grails: dev, prod, and t est for devel opne
create aWAR for thet est environment you wound run:

grails test war

To target other environments you can passagr ai | s. env variable to any command:
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grails -Dgrails.env=UAT run-app

Programmatic Environment Detection

Within your code, such asin a Gant script or a bootstrap class you can detect the environment using the Er

inport grails.util.Environnment

switch (Environnent.current) {
case Envi ronnent . DEVELOPNMENT:
confi gur eFor Devel opnent ()
br eak
case Environnent. PRODUCTI ON:
confi gur eFor Producti on()
br eak

Per Environment Bootstrapping

It's often desirable to run code when your application starts up on a per-environmer
grail s-app/init/Boot Strap. groovy file'ssupport for per-environment execution:

def init = { ServletContext ctx ->
environnent s {
production {
ctx.setAttribute("env", "prod")

devel opnment {
ctx.setAttribute("env", "dev")
}

ctx.setAttribute("foo", "bar")

Generic Per Environment Execution

The previous Boot St r ap exampleusesthegrai | s. uti |l . Envi ronnment classinternally to execute
your own environment specific logic:


http://grails.github.io/grails-doc/3.0.x/api/grails/util/Environment.html

Envi ronnment . execut eFor Cur r ent Envi ronnment  {
production {
/1 do sonething in production

devel opnment {
/1 do sonething only in devel opnent
}

4.4 The DataSource

Since Grailsis built on Java technology setting up a data source requires some knowledge of JDBC (the
Connectivity).

If you use a database other than H2 you need a JDBC driver. For example for MySQL you would need Co

Driverstypically comein the form of a JAR archive. It's best to use the dependency resolution to resolve t
example you could add a dependency for the MySQL driver like this:

dependenci es {
runtime 'nysql:nysqgl-connector-java:5.1.29
}

If you can't use dependency resolution then just put the JAR in your project's| i b directory.

Once you have the JAR resolved you need to get familiar with how Grails manages its database configt
either grai | s- app/ conf/ appl i cati on. groovy or grail s-app/ conf/application. yn
which includes the following settings:
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dri ver C assNane - The class name of the JDBC driver

user name - The username used to establish a JDBC connection

passwor d - The password used to establish a JDBC connection

url - TheJJDBC URL of the database

dbCr eat e - Whether to auto-generate the database from the domain model - one of 'create-drop’, ‘cr
pool ed - Whether to use apool of connections (defaults to true)

| 0gSql - Enable SQL logging to stdout

f or mat Sgl - Format logged SQL

di al ect - A String or Class that represents the Hibernate dialect used to communicate with the dat
available dialects.

readOnly - If true makes the DataSource read-only, which results in the connection po
Connection

transactional -If fal se leaves the DataSource's transactionManager bean outside the chaine
This only applies to additional datasources.

per si st encel nt er cept or - The default datasource is automatically wired up to the persistenc
automatically unlessthisissettot r ue

properties - Extraproperties to set on the DataSource bean. See the Tomcat Pool documentatior
of the properties.

] mkExport - If fal se, will disable registration of IMX MBeans for all DataSources. By default
| mkEnabl ed = true inproperties.

A typical configuration for MySQL inappl i cati on. gr oovy may be something like:
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dat aSour ce {
pool ed = true
dbCreate = "update"
url = "jdbc:nysql://1ocal host: 3306/ nmy_dat abase"
driverd assNane = "com nysql .jdbc. Driver"
di al ect = org. hi bernate. di al ect. MySQL5I nnoDBDi al ect
user name = "user nane"
password = "password"
properties {

j mxEnabl ed = true
initialSize =5
maxActive = 50
mnldle =5

maxl dle = 25
maxWait = 10000

maxAge = 10 * 60000

ti neBet weenEvi cti onRunsM I lis = 5000

nm nEvi ctabl el dl eTineMIlis = 60000

val i dati onQuery = "SELECT 1"

val i dati onQueryTi neout = 3

val i dationlnterval = 15000

test OnBorrow = true

testWileldle = true

test OnReturn = fal se

jdbcl nterceptors = "ConnectionSt at e; St at enent Cache( max=200) "
defaul t Transacti onl sol ati on = java. sql . Connecti on. TRANSACTI ON_READ COWM TT

@ When configuring the DataSource do not include the type or the def keyword before any of
Groovy will treat these as local variable definitions and they will not be processed. For examp

dat aSour ce {
bool ean pooled = true // type declaration results in ignored |ocal variable

Example of advanced configuration using extra properties:
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dat aSour ce {
pool ed = true
dbCreate = "update"

url

= "jdbc: nysql ://1 ocal host: 3306/ my_dat abase"

driverd assName = "com nysql .jdbc. Driver"

di al ect = org. hi bernate. di al ect. MySQL5I nnoDBDi al ect
user name = "user name"

password = "password"

properties {

/1l Docunentation for Tontat JDBC Pool
/1 http://tontat.apache. org/tontat-7.0-doc/jdbc-pool . htm #Comon_Attri bute
/1l https://tontat.apache. org/tontat-7.0-doc/ api/org/apache/tontat/jdbc/ poo
j mxEnabl ed = true
initial Size =5
maxActive = 50
nmnldle =5
max| dl e 25
max\Wai t 10000
maxAge = 10 * 60000
ti meBet weenEvi cti onRunsM I'1is = 5000
m nEvi ctabl el dl eTimeM I 1lis = 60000
val i dati onQuery = "SELECT 1"
val i dat i onQuer yTi meout = 3
val idationlnterval = 15000
test OnBorrow = true
testWhileldle = true
testOnReturn = fal se
i gnor eExcepti onOnPreLoad = true
/1 http://tonctat.apache. org/tontat-7.0-doc/j dbc-pool . ht Ml #IDBC i nt er cept or
jdbclnterceptors = "ConnectionStat e; St at enent Cache( nax=200) "
defaul t Transacti onl sol ati on = java. sql . Connecti on. TRANSACTI ON_READ COWM TT
/1 controls for |eaked connections
abandonWhenPer cent ageFul | = 100 // settings are active only when pool is f
r enoveAbandonedTi meout = 120
renoveAbandoned = true
/1 use JMX console to change this setting at runtine
| ogAbandoned = fal se // causes stacktrace recordi ng overhead, use only for
/1 JDBC driver properties
/'l Mysql as exanple
dbProperties {
/'l Mysql specific driver properties
/1 http://dev.nysqgl.conl doc/connector-j/en/connector-j-reference-confi
/1 let Tontat JDBC Pool handl e reconnecting
aut oReconnect =f al se
/1 truncation behavi our
j dbcConpl i ant Truncati on=f al se
/'l nysql O0-date conversion
zer oDat eTi neBehavi or =" convert ToNul |
/1l Tontat JDBC Pool's StatenentCache is used instead, so disable nysql
cachePrepSt nt s=f al se
cacheCal | abl eSt nt s=f al se
/1 Tontat JDBC Pool's StatenentFinalizer keeps track
dont Tr ackOpenResour ces=t r ue
/1 performance optim zation: reduce nunber of SQLExceptions thrown in
hol dResul t sOpenOver St at enent Cl ose=t r ue
/1 enable MySQL query cache - using server prep stnts will disable que
useServer PrepSt nt s=f al se
/'l metadata caching
cacheSer ver Confi gurati on=true
cacheResul t Set Met adat a=t r ue
nmet adat aCacheSi ze=100
/1 timeouts for TCP/IP
connect Ti meout =15000
socket Ti meout =120000
/] timer tuning (disable)
mai nt ai nTi neSt at s=f al se
enabl eQuer yTi meout s=f al se
/1 msc tuning
noDat eti meStri ngSync=true
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More on dbCreate

Hibernate can automatically create the database tables required for your domain model. Y ou have some:
the dbCr eat e property, which can take these values:

® create - Drops the existing schema and creates the schema on startup, dropping existing tables, index
® create-drop - Same as create, but also drops the tables when the application shuts down cleanly.

® update - Creates missing tables and indexes, and updates the current schema without dropping any te
many schema changes like column renames (you're left with the old column containing the existing di

* validate - Makes no changes to your database. Compares the configuration with the existing database

® any other value - does nothing

You can aso remove the dbCr eat e setting completely, which is recommended once your schema
application and database are deployed in production. Database changes are then managed through pr
migration tool like Liquibase (the Database Migration plugin uses Liquibase and is tightly integrated with

4.4.1 DataSources and Environments

The previous example configuration assumes you want the same config for all environments: production, t

Grails DataSource definition is "environment aware", however, so you can do:

dat aSour ce {
pool ed = true
driverd assNane = "com nysql .jdbc. Driver"
di al ect = org. hi bernate. di al ect. MySQL5I nnoDBDi al ect
/' other common settings here

}

envi ronnent s {
production {
dat aSour ce {
url = "jdbc:nysqgl://liveip.comliveDb"
/'l other environnment-specific settings here

}

4.4.2 Automatic Database Migration

The dbCr eat e property of the Dat aSour ce definition is important as it dictates what Grails shou
generating the database tables from GORM classes. The options are described in the DataSource section:
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® create

® create-drop

® update

® validate

® novaue
In development mode dbCr eat e is by default set to "create-drop”, but at some point in development (
need to stop dropping and re-creating the database every time you start up your server.

It's tempting to switch to updat e so you retain existing data and only update the schema when your code
conservative. It won't make any changes that could result in data loss, and doesn't detect renamed column:
will also have the new one.

Grails supports migrations with Flyway or Liquibase using the same mechanism provided by Spring Boot.

4.4.3 Transaction-aware DataSource Proxy

The actual dat aSour ce bean iswrapped in atransaction-aware proxy so you will be given the connectir
Hibernate Sessi on if oneisactive.

If this were not the case, then retrieving a connection from the dat aSour ce would be a new connectic
haven't been committed yet (assuming you have a sensible transaction isolation setting, e.g. READ_COVM

The "real" unproxied dat aSour ce isstill available to you if you need accessto it; its bean nameis dat ¢

Y ou can access this bean like any other Spring bean, i.e. using dependency injection:

cl ass MyService {

def dat aSour ceUnpr oxi ed

}

or by pulling it from the Appl i cat i onCont ext :

def dat aSour ceUnpr oxi ed = ct x. dat aSour ceUnpr oxi ed

4.4.4 Database Console

The H2 database console is a convenient feature of H2 that provides a web-based interface to any databas
useful to view the database you're developing against. It's especially useful when running against an in-me
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You can access the console by navigating to http://localhost:8080/dbconsole in a browser.
grail s. dbconsol e. ur| Root attributeinappl i cati on. gr oovy and defaultsto’ / dbconsol ¢

The console is enabled by default in development mode and can be disabled or enabl¢
grai |l s. dbconsol e. enabl ed attributein appl i cat i on. gr oovy. For example, you could enabl¢

envi ronnents {
production {
grails.serverURL = "http://ww. changene. cont
grails. dbconsol e. enabl ed true
grails.dbconsol e. url Root '/ adm n/ dbconsol e’

devel opment {
grails.server URL

"http://1ocal host: 8080/ ${ appNane} "

}
test {
grails.server URL

"http://1ocal host: 8080/ ${ appNane}"

& If you enable the console in production be sure to guard access to it using a trusted security fre

Configuration

By default the console is configured for an H2 database which will work with the default settings if you hi
need to change the JDBC URL to j dbc: h2: mem devDB. If you've configured an external database (i
Saved Settings dropdown to choose a settings template and fill in the url and username/password informati

4.4.5 Multiple Datasources

By default all domain classes share a single Dat aSour ce and a single database, but you have the opti
more Dat aSour ces.

Configuring Additional DataSources

The default Dat aSour ce configurationingr ai | s- app/ conf/ appl i cati on. ynm looks somethin
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dat aSour ce:
pool ed: true
j mXExport: true
driverd assNane: org. h2.Driver
user nane: sa
passwor d:

envi ronnent s:
devel opnent :
dat aSour ce:
dbCreate: create-drop
url: jdbc: h2: mnem devDb; MVCC=TRUE; LOCK_TI MEOUT=10000; DB_CLOSE_ON _EXI T=
test:
dat aSour ce:
dbCreat e: update
url: jdbc:h2: nemtest Db; MWVCC=TRUE; LOCK_TI MEQUT=10000; DB CLOSE ON EXI T
producti on:
dat aSour ce:
dbCreat e: update
url: jdbc: h2: prodDb; WCC=TRUE; LOCK_TI MEOUT=10000; DB_CLOSE_ON_EXI T=FAL
properties:
j mxEnabl ed: true
initial Size: 5

This configures asingle Dat aSour ce with the Spring bean named dat aSour ce. To configure extraC
the top level, in an environment block, or both, just like the standard Dat aSour ce definition) with a cus
asecond Dat aSour ce, using MySQL in the development environment and Oracle in production:
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dat aSour ces:

dat aSour ce:
pool ed: true
j mKExport: true
driverC assName: org. h2.Driver
username: sa
passwor d:

| ookup:
di al ect: org. hi bernate.dial ect. MySQLI nnoDBDi al ect
driverd assName: com nysql . jdbc. Driver
user nanme: | ookup
password: secret
url: jdbc:nysql://local host/| ookup
dbCreate: update

envi ronnent s:
devel opnent :
dat aSour ces:
dat aSour ce:
dbCreate: create-drop
url: jdbc:h2: mem devDb; MVCC=TRUE; LOCK_TI MEOQUT=10000; DB_CLCSE_ON E
test:
dat aSour ces:
dat aSour ce:
dbCreate: update
url: jdbc:h2: memtest Db; MWVCC=TRUE; LOCK TI MEQUT=10000; DB _CLOSE_ON _
producti on:
dat aSour ces:
dat aSour ce:
dbCreat e: update
url: jdbc: h2: prodDb; WCC=TRUE; LOCK_TI MEOUT=10000; DB_CLOSE_ON_EXI T
properties:
j mxEnabl ed: true
initial Size: 5

| ookup:
di al ect: org. hi bernate.dial ect.O acl el0gDi al ect
driverC assNanme: oracle.jdbc.driver.O acl eDriver
user name: | ookup
password: secret
url: jdbc:oracle:thin: @ocal host: 1521: | ookup
dbCreate: update
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Y ou can use the same or different databases as long as they're supported by Hibernate.

Configuring Domain Classes

If a domain class has no Dat aSour ce configuration, it defaults to the standard ' dat aSour ce' . Se
block to configure a non-default Dat aSour ce. For example, if you want to use the Zi pCode domain t
it like this:



cl ass Zi pCode {
String code

static mapping = {
dat asource ' | ookup'

A domain class can also use two or more Dat aSour ces. Usethedat asour ces property with alist of

cl ass Zi pCode {
String code

static mapping = {
dat asources([' |l ookup', "auditing'])
}

}

If adomain class uses the default Dat aSour ce and one or more others, use the special name' DEFAULT

cl ass Zi pCode {
String code

static mapping = {
dat asources([' | ookup', 'DEFAULT' ])

If adomain class uses all configured Dat aSour ces use the special value' ALL' :
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cl ass Zi pCode {
String code

static mapping = {
dat asource " ALL'

Namespaces and GORM Methods

If a domain class uses more than one Dat aSour ce then you can use the namespace implied by each C
particular Dat aSour ce. For example, consider this class which uses two Dat aSour ces:

cl ass Zi pCode {
String code

static mapping = {
dat asources([' |l ookup', "auditing'])
}

}

The first Dat aSour ce specified is the default when not using an explicit namespace, so in this case v
methods on the 'auditing' Dat aSour ce with the Dat aSour ce name, for example:

def zi pCode = Zi pCode. audi ti ng. get (42)
zi pCode. audi ti ng. save()

Asyou can see, you add the Dat aSour ce to the method call in both the static case and the instance case.

Hibernate Mapped Domain Classes

You can also partition annotated Java classes into separate datasources. Classes using t
grai |l s-app/ conf/ hi bernat e. cf g. xm . To specify that an annotated class uses a non-default de
for that datasource with the file name prefixed with the datasource name.

For example if the Book classisin the default datasource, you would register that ingr ai | s- app/ con
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<?xm version="1.0" encoding=" UTF-8' ?>
<! DOCTYPE hi ber nat e-confi gurati on PUBLIC
' -/ / Hi bernate/ H bernate Configuration DTD 3.0//EN
"http://hibernate. sourceforge. net/hi bernate-configuration-3.0.dtd" >
<hi ber nat e- confi gur ati on>
<sessi on-factory>
<mappi ng cl ass=' org. exanpl e. Book' / >
</ session-factory>
</ hi ber nat e- confi gur ati on>

andif theLi br ary classisinthe"ds2" datasource, you would register that ingr ai | s- app/ conf/ ds

<?xm version="1.0" encodi ng=" UTF-8' ?>
<! DOCTYPE hi ber nat e- confi gurati on PUBLIC
"-// H bernat e/ Hi bernate Configuration DID 3.0//EN
"http://hibernate. sourceforge. net/ hi bernate-configuration-3.0.dtd" >
<hi ber nat e- confi gur ati on>
<sessi on-factory>
<mappi ng cl ass='org. exanpl e. Library'/>
</ sessi on-factory>
</ hi ber nat e- confi gurati on>

The process is the same for classes mapped with hbm.xml files - just list them in the appropriate hibernate.

Services

Like Domain classes, by default Services use the default Dat aSour ce and Pl at f or mlr ansact i
different Dat aSour ce, usethe static dat asour ce property, for example:

cl ass Dat aService {
static datasource = 'I ookup'
voi d someMet hod(...) {

}
}

A transactional service can only use asingle Dat aSour ce, so be sure to only make changes for domain
Service.

Note that the datasource specified in a service has no bearing on which datasources are used for domi
datasources in the domain classes themselves. It's used to declare which transaction manager to use.

60



What you'll seeisthat if you have a Foo domain class in dataSourcel and a Bar domain class in dataS
service method that saves a new Foo and a new Bar will only be transactional for Foo since they share the
instance. If you want both to be transactional you'd need to use two services and XA datasources for two-p

Transactions across multiple datasources

Grails uses the Best Efforts 1PC pattern for handling transactions across multiple datasources.

The Best Efforts 1PC pattern is fairly general but can fail in some circumstances that the developer m
involves a synchronized single-phase commit of a number of resources. Because the 2PC is not used, it ¢
often good enough if the participants are aware of the compromises.

The basic ideaisto delay the commit of all resources as late as possible in a transaction so that the only thi
(not a business-processing error). Systems that rely on Best Efforts 1PC reason that infrastructure failures
risk in return for higher throughput. If business-processing services are also designed to be idempotent, the

The BE1PC implementation was added in Grails 2.3.6. . Before this change additional datasources didn't
transactions in additional datasources were basically in auto commit mode. In some cases this might
performance: on the start of each new transaction, the BE1PC transaction manager creates a new transaci
additional datasource out of the BE1PC transaction manager by setting t r ansactional = fals
additional dataSource. Datasourceswithr eadOnly = tr ue will aso beleft out of the chained transact

By default, the BE1PC implementation will add all beans implementing the Spring Pl at f or nilr ansact
transaction manager. For example, a possible JMSTr ansact i onManager bean in the Grails applicatic
transaction manager's chain of transaction managers.

Y ou can exclude transaction manager beans from the BE1PC implementation with the this configuration o

grails.transaction. chai nedTransacti onManager Post Processor. bl acklistPattern = "'.*'

The exclude matching is done on the name of the transaction manager bean. The transaction managers of ¢
orreadOnly = true will be skipped and using this configuration option is not required in that case.

XA and Two-phase Commit

When the Best Efforts 1PC pattern isn't suitable for handling transactions across multiple transactional re
options available for adding XA/2PC support to Grails applications.

The Spring transactions documentation contains information about integrating the JTA/XA transaction r
case, you can configure abean withthenamet r ansact i onManager manually inr esour ces. gr oc

Thereis aso Atomikos plugin available for XA support in Grails applications.

4.5 Versioning
Detecting Versions at Runtime

Y ou can detect the application version using Grails support for application metadata using the GrailsA|
thereisan implicit grailsApplication variable that can be used:
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def version = grail sApplication. nmetadata. get Applicati onVersion()

Y ou can retrieve the version of Grailsthat is running with:

def grailsVersion = grail sApplication. netadata. get Grail sVersion()

ortheGrail sUtil class:

import grails.util.GailsUti

def grailsVersion = GrailsUtil.grailsVersion

4.6 Project Documentation

Since Grails 1.2, the documentation engine that powers the creation of this documentation has been availat

The documentation engine uses a variation on the Textile syntax to automatically create project documente

Creating project documentation

To use the engine you need to follow afew conventions. First, you need to create asr ¢/ docs/ gui de ¢
will go. Then, you need to create the source docs themselves. Each chapter should have its own gdoc file
end up with something like:

src/ docs/ gui de/ i ntroducti on. gdoc

src/ docs/ gui de/ i ntroduction/ changes. gdoc

src/ docs/ gui de/ getti ngSt arted. gdoc

src/ docs/ gui de/ confi gurati on. gdoc

src/ docs/ gui de/ confi gurati on/ buil d. gdoc

src/ docs/ gui de/ configuration/build/ controllers. gdoc

++++ + +
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Note that you can have all your gdoc filesin the top-level directory if you want, but you can also put sub-s
section - as the above example shows.

Once you have your source files, you still need to tell the documentation engine what the structure of your
src/ docs/ gui de/toc. ym file that contains the structure and titles for each section. This file is
structure of the user guide in tree form. For example, the above files could be represented as:

i nt roducti on:
title: Introduction
changes: Change Log
gettingStarted: Getting Started
configuration:
title: Configuration
bui | d:
title: Build Config
control l ers: Specifying Controllers

The format is pretty straightforward. Any section that has sub-sections is represented with the corres
followed by a colon. The next line should containti t | e: plus the title of the section as seen by the er
after thetitle. Leaf nodes, i.e. those without any sub-sections, declare their title on the same line as the sect

That'sit. You can easily add, remove, and move sections withinthet oc. yni to restructure the generates
section names, i.e. the gdoc filenames, should be unique since they are used for creating internal links anc
the documentation engine will warn you of duplicate section names.

Creating reference items

Reference items appear in the Quick Reference section of the documentation. Each reference item belo
located in the src/ docs/ r ef directory. For example, suppose you have defined a new controller me
Cont rol | er s category so you would create a gdoc text file at the following location:

+ src/docs/ref/ Controllers/render PDF. gdoc

Configuring Output Properties

There are various properties you can set within your grai |l s-app/ conf/application. gr
documentation such as:
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® grails.doc.title - Thetitle of the documentation

grails.doc.subtitle - The subtitle of the documentation

grails.doc.authors - The authors of the documentation

grails.doc.license - The license of the software
® grails.doc.copyright - The copyright message to display

® grails.doc.footer - The footer to use

Other properties such as the version are pulled from your project itself. If atitleis not specified, the applici
Y ou can a'so customise the look of the documentation and provide images by setting afew other options:
® grails.doc.css- Thelocation of adirectory containing custom CSSfiles (typej ava. i o. Fil e)
® grails.doc.js- Thelocation of adirectory containing custom JavaScript files (typej ava. i o. Fi | e)
® grails.doc.style - Thelocation of adirectory containing custom HTML templates for the guide (type |
® grails.doc.images - The location of a directory containing image files for use in the style templates .

(typej ava.io. File)

One of the simplest ways to customise the look of the generated guide isto provide avalue for grai | s.
corresponding directory. Grails will automatically include this CSSfile in the guide. You can also place a
you to override the styles for the PDF version of the guide.

Generating Documentation

Add the plugininyour bui | d. gr adl e:

apply plugin: "org.grails.grails-doc"

Once you have created some documentation (refer to the syntax guide in the next chapter) you can general
the command:

gradl e docs

This command will output an docs/ manual /i ndex. ht M which can be opened in a browser to view

Documentation Syntax



As mentioned the syntax is largely similar to Textile or Confluence style wiki markup. The following secti

Basic Formatting

Monospace: nonospace

@monospace@

Italic; italic

_italic_

Bold: bold

*bol d*

Image:

'http://grails.org/inmges/ new grail sl ogo_topNav. png!

You can aso link to internal images like so:

! soneFol der/ my_di agr am png!

This will link to an image stored locally within your project. There is currently no default location for
grail s. doc. i mages setting in application.groovy like so:
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grails.doc.inmages = new Fil e("src/docs/imges")

In this example, you would put the my_diagram.png file in the directory 'src/docs/images/somefFolder'.
Linking

There are several ways to create links with the documentation generator. A basic external link can eitt
markup:

[Pivotal | http://ww. pivotal .ioloss]

or

"Pivotal ":http://ww. pivotal .io/oss

For links to other sectionsinside the user guide you can use the gui de: prefix with the name of the sectic

[I'ntro| guide:introduction]

The section name comes from the corresponding gdoc filename. The documentation engine will warn you

To link to reference items you can use a special syntax:

[ render PDF| control | ers]

In this case the category of the reference item is on the right hand side of the | and the name of the referenc
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Finally, to link to external APIsyou can usethe api : prefix. For example:

[String|api:java.lang. String]

The documentation engine will automatically create the appropriate javadoc link in this case. To add additi
ingrail s-app/ conf/application. groovy. For example:

grails.doc. api . org. hi bernat e=
“http://docs.|jboss. org/ hi bernate/stabl e/ core/javadocs"

The above example configures classes within the or g. hi ber nat e package to link to the Hibernate web

Listsand Headings

Headings can be created by specifying the letter 'h' followed by a number and then a dot:

h3. <space>Headi ng3
h4. <space>Headi ng4

Unordered lists are defined with the use of the * character:

* jitem1
** subitem 1
** subitem 2
* item 2

Numbered lists can be defined with the # character:
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# item1

Tables can be created using the t abl e macro:

Albert 46
Wilma 1348
James 12

{tabl e}

Code and Notes

Y ou can define code blocks with the code macro:

cl ass Book {
String title

{code}
cl ass Book {
String title

}
{code}




The example above provides syntax highlighting for Java and Groovy code, but you can also highlight XM

<hel | o>wor | d</ hel | 0>

{code: xn }
<hel | o>wor | d</ hel | o>
{code}

There are also a couple of macros for displaying notes and warnings:

Note:

 Thisisanotel

{not e}
This Is a note!
{not e}

Warning:

@ Thisisawarning!

{war ni ng}
This is a warning!
{war ni ng}

4.7 Dependency Resolution
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Dependency resolution is handled by the Gradle build tool, all dependencies are defined in the bui | d. ¢
more information.
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5 The Command Line

Grails 3.0's command line system differs greatly from previous versions of Grails and features APIsfor in
performing code generation.

When you type:

grails [command nane]

Grails searches the profile repository based on the profile of the current application. If the profileis for ¢
the web profile and the base profile which it inherits from.

Since command behavior is profile specific the web profile may provide different behavior for the r un
batch applications.

When you type the following command:

grails run-app

It resultsin asearch for the following files:

® PRQJECT_HOVE/ scri pt s/ RunApp. gr oovy
®* PROFI LE_REPOSI TORY_PATH profi | es/ web/ commands/ r un- app. gr oovy (if theweb
®* PROFI LE_REPOSI TORY_PATH profi |l es/ web/ commands/ run- app. ym (for YAML def

To get alist of al commands and some help about the available commands type:

grails help

which outputs usage instructions and the list of commands Grailsis aware of:
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grails [environnent]* [target] [argunents]*'

| Exanpl es:
$ grails dev run-app
$ grails create-app books

| Avail abl e Commands (type grails help 'command-nane' for nore info):

| Conmmand Nane Command Descri ption
cl ean Cleans a Grails application's conpiled so

compi |l e Conpiles a Gails application

& Refer to the Command Line reference in the Quick Reference menu of the reference guid
individual commands

non-interactive mode

When you run a script manually and it prompts you for information, you can answer the questions and ¢
script as part of an automated process, for example a continuous integration build server, there's no way
--non-interactive switch to the script command to tell Grails to accept the default answer for ¢
missing plugin.

For example:

grails war --non-interactive

5.1 Interactive Mode

Interactive mode is the a feature of the Grails command line which keeps the VM running and allows f
interactive mode type 'grails at the command line and then use TAB completion to get alist of commands:
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&8 00 bookstore — java — F4x22 "
bash bash

Gt S

Graeme-Rochers—iMac:bookstore graemerocher$ agrails
| Enter a script name to run. Use TAB for completion:
grails>= create-s

create-script create-service
grails> create-service bookstore.Book

If you need to open afile whilst within interactive mode you can use the open command which will TAB

S MNon Terrninal — java — Elx 17

graeme- r'cncher's macbook-pro:amazon gramerncherﬁ grails
| Enter a script name to run. Use TAB for completion:
grails> open target/test-

test-classes test-reports
grails> open target/test-reports/html/index.html
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Even better, the open command understands the logical aliases 'test-report’ and 'dep-report’, which will o
respectively. In other words, to open the test report in a browser simply execute open test-report.’
test-report test/unit/MTests. groovy will open the HTML test report in your browser ¢
text editor.

TAB completion also works for class names after the cr eat e- * commands:

&, Mo, Terminal — java — 62x17

X, baskh LX) bash X bash X, baskh [x]
graeme-rochers-macbook-pro:amazon graemerocher$ grails
| Enter a script name to run. Use TAB for completion:
grails> create-

create-app create-controller
create-domain-class create-filters
create-hibernate-cfg-xml create-integration-test
create-plugin create-scaffold-controller

create-script create-service
create-tag-lib create-unit-test
grails> create-s

create-scaffold-controller create-script
create-service
grails> create-service amazon.Book

If you need to run an external process whilst interactive mode is running you can do so by starting the com
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8MN6 Terminal — java — 62x17

k. pash 3

e e o

grails> !ls
application.properties
grails-app

lib

scripts

sSrc

target

test

web-app
grails:

Note that with ! (bang) commands, you get file path auto completion - ideal for external commands that
etc.

To exit interactive mode enter the exi t command. Note that if the Grails application has been run with
interactive mode console exits because the VM will be terminated. An exception to this would be if the
means the application is running in a different VM. In that case the application will be left running after
want to exit interactive mode and stop an application that is running in forked mode, use the qui t comr
application and then close interactive mode.

5.2 Creating Custom Scripts

Y ou can create your own Command scripts by running the create-script command from the root of your pt
create ascript called src/ mai n/ scri pts/ hel | o-wor | d. groovy:

grails create-script hello-world

% In general Grails scripts should be used for scripting the Gradle based build system and co
load application classes and in fact should not since Gradle is required to construct the applice

See below for an example script that prints 'Hello World':
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description "Exanpl e description", "grails hello-world"

printin "Hello Wrld"

The descri pti on method is used to define the output seen by grai | s hel p and to aid users of
example of providing adescription taken from the gener at e- al | command:

description( "CGenerates a controller that perfornms CRUD operations and the associ
usage "grails generate-all [DOVAI N CLASS]"
flag name: ' force', description:"Wether to overwite existing files"
argument nane: ' Dormain C ass', description:' The name of the domain class'

Asyou can see this description profiles usage instructions, a flag and an argument. This allows the comma

grails generate-all MO ass --force

5.3 Re-using Grails scripts

Grails ships with alot of command line functionality out of the box that you may find useful in your owr
reference guide for info on all the commands).

Any script you create can invoke another Grails script simply by invoking a method:

test App()

The above will invokethet est - app command. Y ou can also pass arguments using the method argumen
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test App("' --debug-jvm)

Invoking Gradle

Instead of invoking another Grails CL1 command you can invoke Gradle directory using the gr adl e prog

gradl e. conpi | eG oovy()

Invoking Ant

Y ou can aso invoke Ant tasks from scripts which can help if you need to writing code generation and autc

ant . nkdi r(dir:"path")

Template Generation

Plugins and applications that need to define template generation tasks can do so using scripts. A example
thegener at e- al | andgener at e-control | er s commands.

Every Grails script implements the TemplateRenderer interface which makesit trivial to render templates 1

The following is an example of the create-script command written in Groovy:


http://grails.github.io/grails-doc/3.0.x/api/org/grails/cli/profile/commands/templates/TemplateRenderer.html

description( "Creates a Grails script" ) {
usage "grails create-script [SCRI PT NAVE]"
argunent name:' Script Nanme', description:"The nane of the script to create"
flag name:'force', description:"Wether to overwite existing files"

def scriptNane = args[ 0]
def nodel = nodel (scri pt Nane)
def overwite = flag('force') ? true : false

render tenplate: tenplate('artifacts/ Script.groovy'),
destination: file("src/min/scripts/${nodel.|owerCaseNane}. groovy"),
nodel : nodel ,
overwite: overwite

5.4 Building with Gradle

Grails 3.1 uses the Gradle Build System for build related tasks such as compilation, runnings tests and pro
recommended to use Gradle 2.2 or above with Grails 3.1.

The build is defined by the bui | d. gr adl e file which specifies the version of your project, the depender
find those dependencies (amongst other things).

When you invoke the gr ai | s command the version of Gradle that ships with Grails 3.1 (currently 2.9) is
Tooling API:

# Equi valent to 'gradle classes'
$ grails conpile

Y ou can invoke Gradle directly using the gr adl e command and use your own local version of Gradle,
work with Grails 3.0:

$ gradl e assenbl e

5.4.1 Defining Dependencies with Gradle

Dependencies for your project are defined in the dependenci es block. In general you can follc
management to understand how to configure additional dependencies.

The default dependencies for the "web" profile can be seen below:
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dependenci es {
conpi l e "org. springfranmework. boot : spri ng-boot -starter-I| oggi ng'
conpi | e("' org. springfranmewor k. boot : spri ng-boot -starter-actuator')
conmpi l e "org. springfranmework. boot : spri ng-boot - aut oconfi gure
conpi |l e "org. springframewor k. boot : spri ng-boot -starter-toncat
conmpile "org.grails:grail s-dependenci es'
conpile '"org.grails:grails-web-boot"'

conpile 'org.grails.plugins: hibernate'
conmpile "org.grails.plugins:cache'
conpi |l e 'org. hi bernat e: hi bernat e- ehcache

runtinme 'org.grails.plugins:asset-pipeline
runtinme 'org.grails.plugins:scaffolding'

testConpile 'org.grails:grails-plugin-testing'
testConpile 'org.grails.plugins: geb'

/'l Note: It is recommended to update to a nore robust driver (Chronme, Firefox etc
test Runti me 'org. sel eni unhqg. sel eni um sel eni um htm uni t-driver:2.44.0

consol e 'org.grails:grails-console'

}

Note that version numbers are not present in the majority of the dependencies. This is thanks to the depe
Maven BOM that defines the default dependency versions for certain commonly used dependencies and pl

dependencyManagenent {
i mports {
mavenBom 'org.grails:grails-bom' + grail sVersion

appl yMavenExcl usi ons fal se

5.4.2 Working with Gradle Tasks

As mentioned previously the gr ai | s command uses an embedded version of Gradle and certain Grails
Grails map onto their Gradle equivalents. The following table shows which Grails command invoke which
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clean clean

compile classes
package assemble
run-app bootRun
test-app test

test-app --integration integrationTest
war assemble

Y ou can invoke any of these Grails commands using their Gradle equivalentsif you prefer:

$ gradle test

Note however that you will need to use aversion of Gradle compatible with Grails 3.1 (Gradle 2.2 or abov
version of Gradle used by Grails you can do so withthegr ai | s command:

$ grails gradle conpil eG oovy

However, it is recommended you do this via interactive mode, as it greatly speeds up execution and pro
tasks:

$ grails
| Enter a command nanme to run. Use TAB for conpl etion
grail s> gradl e conpil eG oovy

To find out what Gradle tasks are available without using interactive mode TAB completion you can use tf
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gradl e tasks

5.4.3 Grails plugins for Gradle

When you create a new project with the create-app command, a default bui | d. gr adl e is created. The
with aset of Gradle plugins that allow Gradle to build the Grails project:

apply plugin:"war"

apply plugin:"org.grails.grails-web"
apply plugin:"org.grails.grails-gsp"
apply plugin: "asset-pi pel i ne"

The default plugins are as follows:

®* war - The WAR plugin changes the packaging so that Gradle creates as WAR file from you applic
wish to create only arunnable JAR file for standal one deployment.

® asset - pi pel i ne - The asset pipeline plugin enables the compilation of static assets (JavaScript, C

Many of these are built in plugins provided by Gradle or third party plugins. The Gradle plugins that Grail:
® org.grails.grails-core-Theprimary Grailsplugin for Gradle, included by all other plugins
® org.grails.grails-gsp-TheGrals GSP plugin adds precompilation of GSP files for produci
® org.grails.grails-doc -A pluginfor Gradle for using Grails 2.0's documentation engine.
® org.grails.grails-plugin-A pluginfor Gradle for building Grails plugins.
® org.grails.grails-plugin-publish-A pluginfor publishing Grails plugins to the central

® org.grails.grails-profile-A pluginfor use when creating Grails Profiles.

® org.grails.grails-profile-publish-A pluginfor publishing Grails profilesto the centt
® org.grails.grail s-web - TheGrails Web gradle plugin configures Gradle to understand the C
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6 Application Profiles
When you create a Grails application with the create-app command by default the "web" profileis used:

grails create-app nmyapp

Y ou can specify adifferent profile with the profile argument:

grails create-app nyapp --profil e=rest-api

Profiles encapsulate the project commands, templates and plugins that are designed to work for a given p
on Github, whilst the profiles themselves are published as JAR files to the Grails central repository.

To find out what profiles are available use the list-profiles command:

$ grails list-profiles

For more information on a particular profile use the profile-info command:

$ grails profile-info rest-api

Profile Repositories

By default Grails will resolve profiles from the Grails central repository. However, you can ¢
USER_HOVE/ gr ai | s/ setti ngs. groovy file
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grails {
profiles {
repositories {

nyRepo {
url = "http://foo.conlrepo"
snapshot sEnabl ed = true

}

}
}
}

& Notethat Grails uses Aether to resolve profiles, as a Gradle instance is not yet available when
is executed. This means that you can also define repositories and more advanced configur
etc.) inyour USER_HOVE/ . n2/ setti ngs. xm fileif you wish.

6.1 Creating Profiles

The idea behind creating a new profile is that you can setup a default set of commands and plugins
organisation.

To create anew profile you can use the create-profile command which will create a new empty profile that

$ grails create-profile myconpany

The above command will create a new profile in the "mycompany” directory where the command is ex
directory you will get a set of commands for creating profiles:

$ cd nyconpany

$ grails

| Enter a command name to run. Use TAB for conpletion

grails>

cr eat e- command creat e-creat or - conmmand create-feature create-genera

creat e- gradl e- command create-tenpl ate

The commands are as follows:
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® creat e- commuand - creates anew command that will be available from the Grails CLI when the pr
® create-creator-conmand - creates acommand available to the CLI that renders atemplate (B>

® create-generator-comand - creates a command available to the CLI that renders a t
generate-controller)

® create-feature - createsafeature that can be used with this profile
® create-gradl e-command - crestesa CLI command that can invoke gradle

® create-tenpl at e - creates atemplate that can be rendered by a command

To customize the dependencies for your profile you can specify additional dependenciesinprofil e. ym

Below isanexampleprofi |l e. ym file:

f eat ures:
def aul ts:
- hi bernate
- asset-pipeline
bui | d:
pl ugi ns:
- org.grails.grails-web
excl udes:

- org.grails.grails-core
dependenci es:
conpi |l e:
- "org. myconpany: nypl ugi n: 1. 0. 1"

With the above configuration in place you can publish the profile to your local repository with gr adl e i

$ gradle install

Y our profileis now usable with the cr eat e- app command:

$ grails create-app nmyapp --profile myconpany

With the above command the application will be created with the "mycompany” profile which includes an
and also includes the "hibernate" and "asset-pipeline” features (more on features | ater).



Note that if you customize the dependency coordinates of the profile (group, version etc.) then you ma
create an application:

$ grails create-app nyapp --profile com myconpany: myconpany: 1. 0.1

6.2 Profile Inheritance

One profile can extend one or many different parent profiles. To define profile inheritance you can modi
the profile dependences. For example typically you want to extend the base profile:

dependenci es {
runtime project(':base')
}

By inheriting from a parent profile you get the following benefits:
® When the create-app command is executed the parent profile's skeleton is copied first
® Dependenciesand bui | d. gr adl e ismerged from the parent(s)
® Theapplication.ym fileismerged from the parent(s)
® CLI commands from the parent profile are inherited

® Featuresfrom the parent profile are inherited

To define the order of inheritance ensure that your dependencies are declared in the correct order. For exar

dependenci es {
runtime project(':plugin')
runtime project(':web")

}

In the above snippet the skeleton from the "plugin” profile is copied first, followed by the "web" pr
commands from the "plugin” profile, whilst if the dependency order was reversed the "plugin” profile wou

6.3 Publishing Profiles

Publishing Profiles to the Grails Central Repository
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Any profile created with the create-profile command already comes configured with a grai |
bui | d. gradl e:

apply plugin: "org.grails.grails-profile-publish"

To publish a profile using this plugin to the Grails central repository first upload the source to Github (cli
register for an account on Bintray and configure your keys as followsin the profile'sbui | d. gr adl e file

grail sPublish {
user = ' YOUR USERNAME
key = ' YOUR KEY'
gi thubSl ug = 'your-repo/your-profile'
I'icense = ' Apache-2.0'

}

& Thegi t hubSI ug argument should point to the path to your Github repository. For exampl
ahttps://github. con foo/ bar thenyourgi t hubSl ug isf oo/ bar

With thisin placeyou canrun gr adl e publ i shProfi | e to publish your profile:

$ gradl e publishProfile

The profile will be uploaded to Bintray. Y ou can then go the the Grails profiles repository and request to
My Package" button on Bintray's interface (you must be logged in to see this).

Publishing Profiles to an Internal Repository

The aforementioned gr ai | s- profi | e- publ i sh plugin configures Gradle's Maven Publish plugin.
you need to do is define the repository in bui | d. gr adl e. For example:
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publ i shing {
repositories {
maven {
credentials {
user nane "foo"
password "bar"

url "http://foo.conlrepo”
}
}

Once configured you can publish your plugin with gr adl e publ i sh:

$ gradl e publish

6.4 Understanding Profiles

A profileis asimple directory that containsa pr of i | e. ym file and directories containing the "comme
profile. Example:

web
* commands
* create-controller.ym
* run-app. groovy

* features
* asset - pi pel i ne
* skel et on
* feature.ym
* skel et on
* grails-app
* controllers

* build. gradle
* tenpl ates
* artifacts
* Controller.groovy
* profile.ymn

The above example is a snippet of structure of the ‘web' profile. The profil e. ynm fileis used to des
configured.
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Understanding the profile.yml descriptor

Theprofile.ym cancontain thefollowing child elements.

1) repositories

A list of Maven repositories to include in the generated build. Example:

repositories:
- "https://repo.grails.org/grails/core"

2) build.repositories

A list of Maven repositories to include in the buildscript section of the generated build. Example:

bui I d:
repositories:
- "https://repo.grails.org/grails/core"

3) build.plugins

A list of Gradle plugins to configure in the generated build. Example:

bui | d:
pl ugi ns:
- eclipse
- idea
- org.grails.grails-core

4) build.excludes

A list of Gradle plugins to exclude from being inherited from the parent profile:
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bui I d:
excl udes:
- org.grails.grails-core

5) dependencies

A map of scopes and dependencies to configure. The excl udes scope can be used to exclude from the pi

dependenci es:
excl udes:
- "org.grails: hibernate"
bui | d:
- "org.grails:grails-gradl e-plugin: $grail sVersion"
conpi |l e:
- "org.springfranmewor k. boot : spri ng-boot -starter-1|oggi ng"
- "org.springfranmework. boot: spri ng- boot - aut oconfi gure"

6) features.defaults

A default list of features to use if no explicit features are specified.

f eat ures:
defaul ts:
- hi bernate
- asset-pipeline

What happens when a profile is used?

When the cr eat e- app command runs it takes the skeleton of the parent profiles and copies the skeleton

The bui | d. gr adl e fileis generated as is result of obtaining al of the dependency information define
required dependencies.

The command will also merge any bui | d. gr adl e files defined within a profile and its parent profiles.

The grai | s-app/ conf/application.yn fileisaso merged into a asingle YAML file takin
profiles.
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6.5 Creating Profile Commands

A profile can define new commands that apply only to that profile using YAML or Groovy scripts. Below
defined in YAML:

descri ption:
- Creates a controller
- usage: 'create-controller [controller nane]’
- conpleter: org.grails.cli.interactive.conpl eters. Domai nCl assConpl et er
- argunent: "Controller Nane"
description: "The nane of the controller"
st eps:
- command: render
tenpl ate: tenplates/artifacts/Controller.groovy
destination: grails-app/controllers/artifact. package. path/artifact.naneContro
- command: render
tenpl ate: tenplates/testing/ Controller.groovy
destination: src/test/groovy/artifact.package. path/artifact.naneControl | er Spec
- command: nkdir
| ocation: grails-app/views/artifact. propertyNane

Commands defined in Y AML must define one or many steps. Each step isacommand in itself. The availa
® render - Torender atemplate to a given destination (as seen in the previous example)
® nkdir - To make adirectory specified by thel ocat i on parameter
® execut e - To execute acommand specified by the cl ass parameter. Must be a class that impleme

® gradl e - To execute one or many Gradle tasks specified by thet asks parameter.

For example to invoke a Gradle task, you can define the following YAML.:

description: Creates a WAR file for deploynent to a container (like Tontat)
m nArgunents: 0

usage:

war

st eps:

- conmand: gradle

t asks:
- war

If you need more flexiblity than what the declarative Y AML approach provides you can create Groovy scr
from the GroovyScriptCommmand class and hence has all of the methods of that class available to it.

The following is an example of the create-script command written in Groovy:
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description( "Creates a Grails script" ) {
usage "grails create-script [SCRI PT NAVE]"
argunent name:' Script Nanme', description:"The nane of the script to create"
flag name:'force', description:"Wether to overwite existing files"

def scriptNane = args[ 0]
def nodel = nodel (scri pt Nane)
def overwite = flag('force') ? true : false

render tenplate: tenplate('artifacts/ Script.groovy'),
destination: file("src/min/scripts/${nodel.|owerCaseNane}. groovy"),
nodel : nodel ,
overwite: overwite

For more information on creating CLI commands see the section on Creating custom scripts in the Comme

6.6 Creating Profile Features

A Profile feature is a shareable set of templates and dependencies that may span multiple profiles. Typic
features and child profiles that inherit from the parent and hence can use the features available from the pa

To create afeature use the cr eat e- f eat ur e command from the root directory of your profile:

$ grails create-feature nmyfeature

Thiswill createanyf eat ure/ f eat ure. ym filethat looks like the following:

description: Description of the feature

# custom ze versions here

# dependenci es:

# conpile:

# - "org.grails.plugins:nypl ugi n2: 1. 0"
#

Asamore concrete example. Thefollowing isthef eat ur e. ym file from the "asset-pipeline" feature:
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description: Adds Asset Pipeline to a Grails project
bui | d:
pl ugi ns:
- asset-pipeline
dependenci es:
bui | d:
- 'com bertrani abs. pl ugi ns: asset - pi pel i ne-gradl e: 2. 5. 0'
runti me:
- "org.grails.plugins:asset-pipeline"

The structure of afeatureis asfollows:

FEATURE_DI R
* feature.ym
* skel eton
* grails-app
* conf
* application.ym
* build.gradle

The contents of the skeleton get copied into the application tree, whilst the appl i cati on. ym and bu
counterpartsin the profile by used.

Withthef eat ure. ym you can define additional dependencies. This allows usersto create applications

$ grails create-app myapp --profile nyprofile --features nyfeature, hibernate

The above example will create a new application using your new feature and the "hibernate” feature.
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7 Object Relational Mapping (GORM)

Domain classes are core to any business application. They hold state about business processes and hope
together through relationships; one-to-one, one-to-many, or many-to-many.

GORM is Grails object relational mapping (ORM) implementation. Under the hood it uses Hibernate 3
solution) and thanks to the dynamic nature of Groovy with its static and dynamic typing, along w
configuration involved in creating Grails domain classes.

Y ou can also write Grails domain classes in Java. See the section on Hibernate Integration for how to wr
persistent methods. Below is a preview of GORM in action:

def book = Book.findByTitle("G oovy in Action")

book
. addToAut hor s(nane: "Di erk Koeni g")
. addToAut hor s(nane: "CGui | | aume LaFor ge")
.save()

7.1 Quick Start Guide

A domain class can be created with the create-domain-class command:

grails create-domain-class hell oworld. Person

& |f no package is specified with the create-domain-class script, Grails automatically uses
package name.

Thiswill create aclass at the location gr ai | s- app/ domai n/ hel | owor | d/ Per son. gr oovy such

package hel |l oworl d

cl ass Person {

}
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& If you have the dbCr eat e property set to "update’, "create" or "create-drop” on y:
automatically generate/modify the database tables for you.

Y ou can customize the class by adding properties:

cl ass Person {
String name
I nt eger age
Date lastVisit

Once you have a domain class try and manipulate it with the shell or console by typing:

grails consol e

Thisloads an interactive GUI where you can run Groovy commands with access to the Spring Application

7.1.1 Basic CRUD
Try performing some basic CRUD (Create/Read/Update/Delete) operations.

Create

To create adomain class use Map constructor to set its properties and call save:

def p = new Person(nane: "Fred", age: 40, lastVisit: new Date())
p. save()

The save method will persist your class to the database using the underlying Hibernate ORM layer.

Read

Grails transparently adds an implicit i d property to your domain class which you can use for retrieval:



def p = Person. get (1)
assert 1 == p.id

This uses the get method that expects a database identifier to read the Per son object back from the datal
state by using the read method:

def p = Person.read(1)

In this case the underlying Hibernate engine will not do any dirty checking and the object will not be pe
method then the object is placed back into a read-write state.

In addition, you can also load a proxy for an instance by using the load method:

def p = Person. | oad(1)

This incurs no database access until a method other than getld() is called. Hibernate then initializes the
record isfound for the specified id.

Update

To update an instance, change some properties and then call save again:

def p = Person. get (1)
p. nane = "Bob"
p. save()

Delete

To delete an instance use the delete method:
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def p = Person. get (1)
p. del ete()

7.2 Domain Modelling in GORM

When building Grails applications you have to consider the problem domain you are trying to solve. For
bookstore you would be thinking about books, authors, customers and publishers to name afew.

These are modeled in GORM as Groovy classes, so a Book class may have atitle, arelease date, an |SBN
how to model the domain in GORM.

To create adomain class you run the create-domain-class command as follows:

grails create-domin-cl ass org. bookst ore. Book

Theresult will beaclassat gr ai | s- app/ domai n/ or g/ bookst or e/ Book. gr oovy:

package org. bookstore

cl ass Book {

}

This class will map automatically to a table in the database called book (the same name as the class). Tl

Domain Specific Language

Now that you have adomain class you can define its properties as Java types. For example:

package org. bookstore

cl ass Book {
String title
Dat e rel easeDat e
String | SBN
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Each property is mapped to a column in the database, where the convention for column namesis all low
r el easeDat e mapsonto acolumnr el ease_dat e. The SQL types are auto-detected from the Java t
the ORM DSL.

7.2.1 Association in GORM

Relationships define how domain classes interact with each other. Unless specified explicitly at both end
defined.

7.2.1.1 Many-to-one and one-to-one
A many-to-one relationship is the ssmplest kind, and is defined with a property of the type of another dom:

Example A

cl ass Face {
Nose nose
}

cl ass Nose {

In this case we have a unidirectional many-to-one relationship from Face to Nose. To make this rel
follows (and see the section on controlling the ends of the association just below):

Example B

cl ass Face {
Nose nose
}
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cl ass Nose {
static bel ongsTo = [face: Face]

In this case we use the bel ongsTo setting to say that Nose "belongsto" Face. The result of thisistha
to it and when we save or delete the Face instance, GORM will save or delete the Nose. In other words, !
associated Nose:

new Face(nose: new Nose()).save()

The example above will save both face and nose. Note that the inverse is not true and will result in an errol

new Nose(face: new Face()).save() // will cause an error

Now if we delete the Face instance, the Nose will go too:

def f = Face.get(1)
f.delete() // both Face and Nose del eted

To make the relationship atrue one-to-one, use the has One property on the owning side, e.g. Face:

ExampleC

cl ass Face {
stati c hasOne = [nose: Nose]
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cl ass Nose {
Face face

Note that using this property puts the foreign key on the inverse table to the example A, so in this case the
insideacolumn called f ace_i d. Also, hasOne only works with bidirectional relationships.

Finally, it'sagood ideato add a unique constraint on one side of the one-to-one relationship:

cl ass Face {
static hasOne = [nose: Nose]

static constraints = {
nose uni que: true
}

cl ass Nose {
Face face

Contralling the ends of the association

Occasionally you may find yourself with domain classes that have multiple properties of the same ty
association property has the same type as the domain classit's in. Such situations can cause problems bece
association. Consider this ssimple class:

class Person {
String nane
Person parent

static belongsTo = [ supervisor: Person ]

static constraints = { supervisor nullable: true }

}
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As far as Grails is concerned, the par ent and super vi sor properties are two directions of the sa
property on aPer son instance, Grails will automatically set the super vi sor property on the other Pe:
if you look at the class, what we in fact have are two unidirectional relationships.

To guide Grailsto the correct mapping, you can tell it that a particular association is unidirectional througt

cl ass Person {
String nane
Per son parent

static belongsTo = [ supervisor: Person ]
static mappedBy = [ supervisor: "none", parent: "none" ]

static constraints = { supervisor nullable: true }

}

Y ou can also replace "none" with any property name of the target class. And of course this works for nor
ones. Nor isthe mappedBy property limited to many-to-one and one-to-one associations: it also works f
asyou'll seein the next section.

@ If you have a property called "none" on your domain class, this approach won't work currently
treated as the reverse direction of the association (or the "back reference"). Fortunately, "nc
class property name.

7.2.1.2 One-to-many

A one-to-many relationship is when one class, example Aut hor , has many instances of another class,
relationship with the hasMany setting:

cl ass Aut hor ({
static hasMany = [ books: Book]

String nane

}

cl ass Book {
String title
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In this case we have a unidirectional one-to-many. Grails will, by default, map this kind of relationship wit

& The ORM DSL allows mapping unidirectional relationships using aforeign key association in

Grails will automatically inject a property of type j ava. uti | . Set into the domain class based on th
over the collection:

def a = Author.get (1)

for (book in a.books) {
println book.title
}

& The default fetch strategy used by Grailsis "lazy", which means that the collection will be la
This can lead to the n+1 problem if you are not careful.

If you need "eager" fetching you can use the ORM DSL or specify eager fetching as part of a:

The default cascading behaviour isto cascade saves and updates, but not deletesunlessabel ongsTo ise

cl ass Aut hor {
static hasMany = [ books: Book]

String name

cl ass Book {
static belongsTo = [author: Author]
String title

}

If you have two properties of the same type on the many side of a one-to-many you have to use mappedB
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class Airport {
static hasMany = [flights: Flight]
static mappedBy = [flights: "departureAirport"]

class Flight {
Ai rport departureAirport
Airport destinationAlrport

Thisisalso true if you have multiple collections that map to different properties on the many side:

class Airport {
static hasMany = [out boundFlights: Flight, inboundFlights: Flight]
static mappedBy = [out boundFlights: "departureAirport"”,
i nboundFl i ghts: "destinationAirport"]

class Flight {
Ai rport departureAirport
Airport destinationAlrport

7.2.1.3 Many-to-many

Grails supports many-to-many relationships by defining ahasMany on both sides of the relationship and
relationship:
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cl ass Book {
static bel ongsTo = Aut hor
static hasMany = [aut hors: Aut hor]
String title

cl ass Aut hor ({
static hasMany = [ books: Book]
String nanme

Grails maps a many-to-many using a join table at the database level. The owning side of the relationshij
persisting the relationship and is the only side that can cascade saves across.

For example thiswill work and cascade saves:

new Aut hor (name: " St ephen Ki ng")
. addToBooks( new Book(t
. addToBooks( new Book(t
.save()

tle:"The Stand"))
tle:"The Shining"))

However thiswill only save the Book and not the authors!

new Book(name: "G oovy in Action")
. addToAut hor s( new Aut hor (nane: "Di erk Koeni g"))
. addToAut hor s( new Aut hor (name: " Cui | | aune Laf orge"))
. save()

Thisisthe expected behaviour as, just like Hibernate, only one side of a many-to-many can take responsib

@ Grails Scaffolding feature does not currently support many-to-many relationship and henc
manage the relationship yourself
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7.2.1.4 Basic Collection Types

As well as associations between different domain classes, GORM also supports mapping of basic coll

createsani cknanes association that isa Set of St ri ng instances:

cl ass Person {
stati c hasMany = [ni cknanes: String]
}

GORM will map an association like the above using ajoin table. Y ou can alter various aspects of how t

argument:

cl ass Person {

static hasMany [ ni cknanes: String]

static mapping =
ni cknames j oi nTabl e: [nanme: 'bunch_o_ni cknames',
key: 'person_id',
col um: ' ni cknane',
type: "text"]

The example above will map to atable that looks like the following:

bunch_o_nicknames Table

7.2.2 Composition in GORM

As well as association, Grails supports the notion of composition. In this case instead of mapping classes

within the current table. For example:
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cl ass Person {
Addr ess honeAddr ess
Addr ess wor kAddr ess

}

cl ass Address {
String nunber
String code

stati c enbedded = [' honeAddress',

"wor kAddr ess' ]

The resulting mapping would looking like this:

Person Table

id home address | home address | work address | work address
I number code number code
1 &7 343432 a7 43545

2 If you define the Addr ess classin a separate Groovy fileinthe gr ai | s- app/ domai n ¢
addr ess table. If you don't want this to happen use Groovy's ability to define multiple clé
Addr ess class below the Per son classinthegr ai | s- app/ donai n/ Per son. gr oov)

7.2.3 Inheritance in GORM

GORM supports inheritance both from abstract base classes and concrete persistent GORM entities. For ex

cl ass Content {
String aut hor
}

cl ass Bl ogEntry extends Content {
URL url
}
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cl ass Book extends Content {
String | SBN

cl ass PodCast extends Content {
byte[] audi oStream

In the above example we have a parent Cont ent class and then various child classes with more specific t

Considerations

At the database level Grails by default uses table-per-hierarchy mapping with a discriminator column call
its subclasses ( Bl ogEnt ry, Book etc.), share the same table.

Table-per-hierarchy mapping has a down side in that you cannot have non-nullable properties with
table-per-subclass which can be enabled with the ORM DSL

However, excessive use of inheritance and table-per-subclass can result in poor query performance due
adviceisif you're going to use inheritance, don't abuse it and don't make your inheritance hierarchy too de

Polymorphic Queries

The upshot of inheritance is that you get the ability to polymorphically query. For example using the list |
all subclasses of Cont ent :

def content = Content.list() // list all blog entries, books and podcasts
content = Content.findAl | ByAuthor('Joe Bloggs') // find all by author

def podCasts = PodCast.list() // list only podcasts

7.2.4 Sets, Lists and Maps
Sets of Objects

By default when you define arelationship with GORM itisaj ava. uti | . Set whichisan unordered ¢
words when you have:
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cl ass Aut hor ({
stati c hasMany = [books: Book]

The books property that GORM injectsisaj ava. util . Set . Sets guarantee uniqueness but not ord
custom ordering you configure the Set asa Sor t edSet :

class Aut hor {
Sort edSet books
static hasMany = [books: Book]

}

Inthiscaseaj ava. util . Sort edSet implementation isused which means you must implement j ave

cl ass Book inpl ements Conmparabl e {

String title
Date rel easeDate = new Date()

i nt conmpareTo(obj) {
rel easeDat e. conpar eTo(obj . rel easeDat e)
}

The result of the above classis that the Book instances in the books collection of the Author class will be ¢

Lists of Objects

To keep objectsin the order which they were added and to be able to reference them by index like an array
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cl ass Aut hor ({
Li st books

static hasMany = [ books: Book]
}

In this case when you add new elements to the books collection the order is retained in a sequential list ind

aut hor . books[0] // get the first book

The way this works at the database level is Hibernate creates a books i dx column where it saves the
this order at the database level.

When using a Li st, elements must be added to the collection before being saved, otherw
or g. hi ber nat e. H ber nat eExcept i on: null index column for collection):

/1 This won't work!

def book = new Book(title: 'The Shining')
book. save()

aut hor . addToBooks( book)

/1 Do it this way instead

def book = new Book(title: 'Msery")
aut hor . addToBooks( book)

aut hor . save()

Bags of Objects

If ordering and uniqueness aren't a concern (or if you manage these explicitly) then you can use the Hibern

The only change required for thisisto define the collection typeasa Col | ect i on:
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cl ass Aut hor ({
Col | ecti on books

static hasMany = [ books: Book]
}

Since uniqueness and order aren't managed by Hibernate, adding to or removing from collections mapy
instances from the database, so this approach will perform better and require less memory than using a Set

Maps of Objects

If you want asimple map of string/value pairs GORM can map this with the following:

class Aut hor {
Map books // map of | SBN: book nanes

def a = new Aut hor ()
a. books = ["1590597583": "Grails Book"]
a. save()

In this case the key and value of the map MUST be strings.

If you want a Map of objects then you can do this:

cl ass Book {
Map aut hors

static hasMany = [aut hors: Author]
}

def a = new Aut hor (nane: " St ephen Ki ng")

def book = new Book()
book. aut hors = [ stephen: a]
book. save()

The static hasMany property defines the type of the elements within the Map. The keys for the map must

A Note on Collection Types and Performance
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The Java Set type doesn't allow duplicates. To ensure uniqueness when adding an entry to a Set associdl
from the database. If you have alarge numbers of entriesin the association this can be costly in terms of px

The same behavior isrequired for Li st types, since Hibernate needs to load the entire association to mai
you anticipate alarge numbers of records in the association that you make the association bidirectional so
For example consider the following code:

def book = new Book(title:"New G ails Book")
def author = Author.get (1)

book. aut hor = aut hor

book. save()

In this example the association link is being created by the child (Book) and hence it is not necessary t
fewer queries and more efficient code. Given an Aut hor with alarge number of associated Book instan
you would see an impact on performance:

def book = new Book(title:"New G ails Book")
def author = Author.get (1)

aut hor . addToBooks( book)

aut hor . save()

Y ou could al'so model the collection as a Hibernate Bag as described above.

7.3 Persistence Basics

A key thing to remember about Grails is that under the surface Grails is using Hibernate for persistence.
ActiveRecord or iBatisMyBatis, Hibernate's "session” model may feel alittle strange.

Grails automatically binds a Hibernate session to the currently executing request. This lets you use the s
methods transparently.

Transactional Write-Behind

A useful feature of Hibernate over direct JDBC calls and even other frameworks is that when you call sa
SQL operations at that point. Hibernate batches up SQL statements and executes them as late as possibl
and closing the session. Thisistypically done for you automatically by Grails, which manages your Hiberr

Hibernate caches database updates where possible, only actually pushing the changes when it knows that
programmatically. One common case where Hibernate will flush cached updates is when performing
included in the query results. But as long as you're doing non-conflicting saves, updates, and deletes, the
can be a significant performance boost for applications that do a lot of database writes.

Note that flushing is not the same as committing a transaction. If your actions are performed in the cont
updates but the database will save the changesin its transaction queue and only finalize the updates when t
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7.3.1 Saving and Updating

An example of using the save method can be seen below:

def p = Person.get (1)
p. save()

This save will be not be pushed to the database immediately - it will be pushed when the next flush oct
control when those statements are executed or, in Hibernate terminology, when the session is "flushed".
save method:

def p = Person.get (1)
p. save(flush: true)

Note that in this case all pending SQL statements including previous saves, deletes, etc. will be synchror
any exceptions, which istypically useful in highly concurrent scenarios involving optimistic locking:

def p = Person.get(1)

try {
p. save(flush: true)

catch (org.springfranmework. dao. Dat al ntegrityVi ol ati onException e) {
/] deal wth exception
}

Another thing to bear in mind is that Grails validates a domain instance every time you save it. If that
persisted to the database. By default, save() will ssimply return nul | in this case, but if you would
fai | OnError argument:
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def p = Person. get (1)

try {
p. save(fail OnError: true)

catch (Validati onException e) {
/1 deal with exception
}

Y ou can even change the default behaviour with a setting in appl i cat i on. gr oovy, asdescribed in t
when you are saving domain instances that have been bound with data provided by the user, the likelihoo
won't want those exceptions propagating to the end user.

Y ou can find out more about the subtleties of saving datain this article - a must read!

7.3.2 Deleting Objects

An example of the delete method can be seen below:

def p = Person. get (1)
p. del ete()

Aswith saves, Hibernate will use transactional write-behind to perform the delete; to perform the deletein

def p = Person. get (1)
p.del ete(flush: true)

Using the f | ush argument lets you catch any errors that occur during a delete. A common error that m
although this is normally down to a programming or schema error. The followir
Dat al nt egri tyVi ol ati onExcept i on that isthrown when you violate the database constraints:
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def p = Person. get (1)

try {
p. del ete(flush: true)

catch (org. springframework. dao. Datal ntegrityViol ati onException e) {
fl ash. nessage = "Coul d not del ete person ${p. nane}"
redirect(action: "show', id: p.id)

}

Note that Grails does not supply adel et eAl | method as deleting datais discouraged and can often be a

If you really need to batch delete data you can use the executeUpdate method to do batch DML statements

Cust oner . execut eUpdat e("del et e Custoner c¢ where c.nane = : ol dNane",
[ol dName: "Fred"])

7.3.3 Understanding Cascading Updates and Deletes

It iscritical that you understand how cascading updates and del etes work when using GORM. The key par
controls which class "owns" arelationship.

Whether it is a one-to-one, one-to-many or many-to-many, defining bel ongsTo will result in updates ci
(the other side of the relationship), and for many-/one-to-one and one-to-many relationships deletes will al:

If you do not define bel ongsTo then no cascades will happen and you will have to manually save each
which case saves will cascade automatically if anew instanceisin ahasMany collection).

Hereis an example:

class Airport {
String name
static hasMany = [flights: Flight]
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class Flight {
String nunber
static belongsTo = [airport: Airport]

If I now create an Ai r port and add some Fl i ght stoit | can savethe Ai r por t and have the updates
whole object graph:

new Airport(name: "Gatw ck")
.addToFl i ght s(new Fl i ght (nunber: "BA3430"))
.addToFl i ght s(new Fl i ght (nunber: "EZ0938"))

.save()

Conversely if | later deletethe Ai r por t all Fl i ght sassociated with it will aso be deleted:

def airport = Airport.findByNane("Gatw ck")
airport.del ete()

However, if | were to remove bel ongsTo then the above cascading deletion code would not work
summaries below that describe the default behaviour of GORM with regards to specific associations. A
articles to get a deegper understanding of relationships and cascading.

Bidirectional one-to-many with belongsT o

class A { static hasMany = [bees: B] }

class B { static belongsTo = [a: A] }
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In the case of a bidirectional one-to-many where the many side defines a bel ongsTo then the cascad
"NONE" for the many side.

Unidirectional one-to-many

class A { static hasMany = [bees: B] }

class B{ }

In the case of a unidirectional one-to-many where the many side defines no belongsT o then the cascade str

Bidirectional one-to-many, no belongsTo

class A { static hasMany = [bees: B] }

class B{ Aa}

In the case of a bidirectional one-to-many where the many side does not define a bel ongsTo then the «
the one side and "NONE" for the many side.

Unidirectional one-to-one with belongsT o

class A { }
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class B { static belongsTo = [a: A] }

In the case of a unidirectional one-to-one association that defines a bel ongsTo then the cascade strat
relationship (A->B) and "NONE" from the side that definesthe bel ongsTo (B->A)

Note that if you need further control over cascading behaviour, you can use the ORM DSL.

7.3.4 Eager and Lazy Fetching
Associations in GORM are by default lazy. Thisis best explained by example:

class Airport {
String name
static hasMany = [flights: Flight]

class Flight {
String nunber
Location destination
static belongsTo = [airport: Airport]

class Location {
String city
String country

Given the above domain classes and the following code:
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def airport = Airport.findByNane("Gatw ck")
for (flight in airport.flights) {

println flight.destination.city
}

GORM will execute a single SQL query to fetch the Ai r por t instance, another to get its flights, and
f 11 ght s association to get the current flight's destination. In other words you get N+1 queries (if you exc

Configuring Eager Fetching

An alternative approach that avoids the N+1 queriesis to use eager fetching, which can be specified as foll

class Airport {
String nane
static hasMany
static mappi ng

= [flights: Flight]
flights |azy: false

Inthiscasethef | i ght s association will be loaded at the same time as its Ai r por t instance, athoug
collection. Youcanasousefetch: 'join' insteadof | azy: fal se,inwhichcase GORM will o
their flights. This works well for single-ended associations, but you need to be careful with one-to-many:
the moment you add a limit to the number of results you want. At that point, you will likely end up with fe
for thisis quite technical but ultimately the problem arises from GORM using aleft outer join.

S0, the recommendation is currently tousef et ch: ' j oi n' for single-ended associationsand | azy:

Be careful how and where you use eager |oading because you could load your entire database into mem
find more information on the mapping options in the section on the ORM DSL.

Using Batch Fetching
Although eager fetching is appropriate for some cases, it is not always desirable. If you made everything

database into memory resulting in performance and memory problems. An aternative to eager fetchir
Hibernate to lazily fetch resultsin "batches’. For example:
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class Airport {

String nane
static hasMany
static mappi ng
flights batchSize: 10

[flights: Flight]

In this case, dueto the bat chSi ze argument, when you iterate over thef | i ght s association, Hibernate
if you had an Ai r port that had 30 flights, if you didn't configure batch fetching you would get 1 quen
fetch each flight. With batch fetching you get 1 query to fetch the Ai r port and 3 queriesto fetch each |
fetching is an optimization of the lazy fetching strategy. Batch fetching can also be configured at the class

class Flight {

static mappi ng = {
bat chSi ze 10
}

Check out part 3 of the GORM Gotchas series for more in-depth coverage of this tricky topic.

7.3.5 Pessimistic and Optimistic Locking
Optimistic Locking

By default GORM classes are configured for optimistic locking. Optimistic locking is a feature of Hibert
specia ver si on column in the database that is incremented after each update.

Thever si on column getsread into aver si on property that contains the current versioned state of pers

def airport = Airport.get(10)

println airport.version

When you perform updates Hibernate will automatically check the version property against the version
throw a StaleObjectException. Thiswill roll back the transaction if oneis active.

Thisisuseful asit allows a certain level of atomicity without resorting to pessimistic locking that hasan ir
you have to deal with this exception if you have highly concurrent writes. This requires flushing the sessio
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def airport = Airport.get(10)

try {
ai rport.name = "Heat hrow'
ai rport.save(flush: true)

catch (org. springfranmework. dao. Opti m sti cLocki ngFai |l ureException e) {
/'l deal with exception
}

The way you deal with the exception depends on the application. Y ou could attempt a programmatic merg
to resolve the conflict.

Alternatively, if it becomes a problem you can resort to pessimistic locking.

& Thever si on will only be updated after flushing the session.

Pessimistic Locking

Pessimistic locking is equivalent to doing a SQL "SELECT * FOR UPDATE" statement and locking arc
other read operations will be blocking until the lock is released.

In Grails pessimistic locking is performed on an existing instance with the lock method:

def airport = Airport.get(10)
airport.lock() // lock for update
ai rport.name = "Heat hrow'
airport.save()

Grails will automatically deal with releasing the lock for you once the transaction has been committed. H
"upgrading” from aregular SELECT to a SELECT..FOR UPDATE and another thread could still have u|
andthecall tol ock() .

To get around this problem you can use the static lock method that takes an id just like get:

def airport = Airport.lock(10) // lock for update
ai rport.name = "Heat hrow'
ai rport.save()
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Inthis case only SELECT..FOR UPDATE isissued.

Aswell asthe lock method you can aso obtain a pessimistic locking using queries. For example using a d

def airport = Airport.findByNane("Heathrow', [lock: true])

Or using criteria:

def airport = Airport.createCriteria().get {
eq(' nane', 'Heathrow )
| ock true

}

7.3.6 Modification Checking

Once you have loaded and possibly modified a persistent domain class instance, it isn't straightforward to
the instance using get Hibernate will return the current modified instance from its Session cache. Reloe
which could cause problems if your data isn't ready to be flushed yet. So GORM provides some methor
caches when it loads the instance (which it uses for dirty checking).

isDirty

Y ou can use the isDirty method to check if any field has been modified:

def airport = Airport.get(10)
assert lairport.isDirty()

ai rport.properties = parans
if (airport.isbDirty()) {
/1 do sonething based on changed state

}

& jsDirty() does not currently check collection associations, but it does check all otl
associations.

Y ou can also check if individual fields have been modified:
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def airport = Airport.get(10)
assert lairport.isDirty()

ai rport.properties = parans
if (airport.isDirty('nane')) {

/1l do sonething based on changed nane
}

getDirtyPropertyNames

Y ou can use the getDirtyPropertyNames method to retrieve the names of modified fields; this may be emp

def airport = Airport.get(10)
assert lairport.isDirty()

ai rport.properties = parans
def nodifiedFi el dNames = airport.getDirtyPropertyNanes()
for (fieldName in nodifiedFiel dNames) ({
/1 do sonething based on changed val ue
}

getPersistentValue

Y ou can use the getPersistentV aue method to retrieve the value of amodified field:

def airport = Airport.get(10)
assert lairport.isDirty()

airport.properties = parans
def nodifiedFi el dNames = airport.getDirtyPropertyNanmes()
for (fieldName in nodifiedFiel dNames)
def currentValue = airport."$fiel dNanme"
def original Val ue = airport.getPersistent Val ue(fi el dNane)
if (currentValue != original Val ue) {
/1 do sonething based on changed val ue
}

7.4 Querying with GORM
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GORM supports a number of powerful ways to query from dynamic finders, to criteria to Hibernate's obje
the complexity of the query you have the following optionsin order of flexibility and power:

® Dynamic Finders

®* Where Queries

® CriteriaQueries

® Hibernate Query Language (HQL)
In addition, Groovy's ability to manipulate collections with GPath and methods like sort, findAll and so
combination.

However, let's start with the basics.

Listing instances

Use the list method to obtain al instances of a given class:

def books = Book.list()

The list method supports arguments to perform pagination:

def books = Book.list(offset: 10, max: 20)

aswell as sorting:

def books = Book.list(sort:"title", order:"asc")

Here, the sort argument is the name of the domain class property that you wish to sort on, and the or
desc for descending.

Retrieval by Database Identifier

The second basic form of retrieval is by database identifier using the get method:
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def book = Book. get (23)

Y ou can aso obtain alist of instances for a set of identifiers using getAll:

def books = Book.getAll (23, 93, 81)

7.4.1 Dynamic Finders

GORM supports the concept of dynamic finders. A dynamic finder looks like a static method invocation,
in any form at the code level.

Instead, a method is auto-magically generated using code synthesis at runtime, based on the properties of €

cl ass Book {
String title
Dat e rel easeDat e
Aut hor aut hor

cl ass Aut hor ({
String nane

The Book class has propertiessuch astitl e, rel easeDat e and aut hor . These can be used by th
"method expressions”:
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def book = Book.findByTitle("The Stand")

book = Book.findByTitleLike("Harry Pot %)

book = Book. fi ndByRel easeDat eBet ween(firstDate, secondDate)

book = Book. fi ndByRel easeDat eG eat er Than( sonmeDat e)

book = Book.findByTitl eLi keOr Rel easeDat eLessThan(" %Sonet hi ng% , soneDat e)

Method Expressions

A method expression in GORM is made up of the prefix such as findBy followed by an expression that c
is:

Book. fi ndBy([ Property] [ Conpar at or] [ Bool ean Operator]) ?[ Property][ Conpar at or ]

The tokens marked with a'? are optional. Each comparator changes the nature of the query. For example:

def book = Book.findByTitle("The Stand")
book = Book.findByTitleLike("Harry Pot %)

In the above example the first query is equivalent to equality whilst the latter, due to the Li ke comparator

The possible comparators include:

124



I nLi st - Inthelist of given values

® LessThan - lessthan agiven value

®* LessThanEqual s - lessthan or equal agive value

® G eat er Than - greater than agiven value

® G eat er ThanEqual s - greater than or equal agiven value

® Li ke - Equivalent to a SQL like expression

® |like-Smilartoali ke, except caseinsensitive

®* Not Equal - Negatesequality

®* | nRange - Betweenthef r omandt o values of a Groovy Range
®* Rl i ke - PerformsaRegexp LIKE in MySQL or Oracle otherwise falls back to Li ke
® Bet ween - Between two values (requires two arguments)

® | sNot Nul I - Not anull value (doesn't take an argument)

I sNul I - Isanull value (doesn't take an argument)

Notice that the last three require different numbers of method arguments compared to the rest, as demonstr

def now = new Dat e()
def |astWek = now - 7
def book = Book.fi ndByRel easeDat eBet ween(| ast \eek, now)

Book. fi ndAl | ByRel easeDat el sNul | ()
Book. fi ndAl | ByRel easeDat el sNot Nul | ()

books
books

Boolean logic (AND/OR)

Method expressions can also use a boolean operator to combine two or more criteria:

def books = Book.findAlIByTitlelLi keAndRel easeDat eG eat er Than(
"%ava% , new Date() - 30)

In this case we're using And in the middle of the query to make sure both conditions are satisfied, but you
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def books = Book.findAlIByTitleLi keOr Rel easeDat eG eat er Than(
"%ava% , new Date() - 30)

Y ou can combine as many criteria as you like, but they must all be combined with And or all Or . If youn
criteria creates a very long method name, just convert the query to a Criteria or HQL query.

Querying Associations

Associations can also be used within queries:

def author = Author.findByName("Stephen Ki ng")
def books = author ? Book. findAll ByAuthor(author) : []

In thiscase if the Aut hor instanceisnot null we useit in aquery to obtain al the Book instances for the

Pagination and Sorting

The same pagination and sorting parameters available on the list method can also be used with dynamic fir

def books = Book.findAlIByTitleLike("Harry Pot %,
[max: 3, offset: 2, sort: "title", order: "desc"])

7.4.2 Where Queries

Thewher e method, introduced in Grails 2.0, builds on the support for Detached Criteria by providing an
common queries. The wher e method is more flexible than dynamic finders, less verbose than criteria a
gueries.

Basic Querying

The wher e method accepts a closure that looks very similar to Groovy's regular collection methods. T
regular Groovy syntax, for example:
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def query = Person.where {
firstName == "Bart"

}
Person bart = query.find()

The returned object isaDet achedCri t eri a instance, which meansit is not associated with any partic
you can use the wher e method to define common queries at the class level:

cl ass Person {
static sinpsons = where {
| ast Name == " Si npson"”
}

}

Per son. si npsons. each {
printin it.firstname

Query execution is lazy and only happens upon usage of the DetachedCriteria instance. If you want to ex
variations of thef i ndAl'| andf i nd methods to accomplish this:

def results = Person.findAl {
| ast Name == " Si npson"

def results = Person.findAll(sort:"firstNanme") {
| ast Name == " Si npson"

}

Person p = Person.find { firstNane == "Bart" }

Each Groovy operator maps onto aregular criteria method. The following table provides a map of Groovy

127



== eq Equal to

I= ne Not equal to

> gt Greater than

< It Lessthan

>= ge Greater than or equal to

<= le Lessthan or equal to

in inList Contained within the given list
==~ like Like agiven string

= ilike Caseinsensitive like

It is possible use regular Groovy comparison operators and logic to formulate complex queries:

def query = Person. where {
(lastNane != "Sinpson” && firstName != "Fred") || (firstName == "Bart" && age

def results = query.list(sort:"firstNane")

The Groovy regex matching operators map onto like and ilike queries unless the expression on the right
they mapontoanr | i ke query:

def query = Person. where {
firstName ==~ ~/B. +/
}

& Notethat r| i ke queriesare only supported if the underlying database supports regular expre

A bet ween criteriaquery can be done by combining thei n keyword with arange:
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def query = Person.where {
age in 18..65

Finally, youcandoi sNul | andi sNot Nul | style queries by using nul | with regular comparison oper:

def query = Person. where {
nm ddl eName == nul |
}

Query Composition

Since the return value of the wher e method is a DetachedCriteria instance you can compose new queries'

def query = Person.where {
| ast Name == " Si npson”

}

def bart Query = query.where {
firstName == "Bart"

}

Person p = bartQuery. find()

Note that you cannot pass a closure defined as a variable into the wher e method unless it has been expli
In other words the following will produce an error:

def callable = {
| ast Namre == " Si npson"

def query = Person.where(call abl e)

The above must be written as follows:
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i mport grails.gorm DetachedCriteria

def callable = {
| ast Name == " Si npson"
} as DetachedCriteria<Person>
def query = Person.where(call abl e)

Asyou can see the closure definition is cast (using the Groovy as keyword) to a DetachedCriteria instance

Conjunction, Disjunction and Negation

As mentioned previously you can combine regular Groovy logical operators (| | and &&) to form conjunc

def query = Person.where {
(lastNane != "Sinpson” && firstName != "Fred") || (firstName == "Bart" && age
}

Y ou can aso negate alogical comparison using ! :

def query = Person.where {
firstName == "Fred" && ! (|l astNanme == ' Si npson')
}

Property Comparison Queries

If you use a property name on both the left hand and right side of a comparison expression then ti
automatically used:

def query = Person.where {
firstName == | ast Nane

The following table described how each comparison operator maps onto each criteria property comparison
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es eqProperty Equal to

I= neProperty Not equal to

> gtProperty Greater than

< [tProperty Lessthan

>= geProperty Greater than or equal to
<= leProperty Lessthan or equal to

Querying Associations

Associations can be queried by using the dot operator to specify the property name of the association to be

def query = Pet.where {
owner. firstName == "Joe" || owner.firstNane == "Fred"
}

Y ou can group multiple criterion inside a closure method call where the name of the method matches the a

def query = Person.where {
pets { name == "Jack" || name == "Joe" }

This technigue can be combined with other top-level criteria:

def query = Person.where {
pets { name == "Jack" } || firstNanme == "Ed"

For collection associationsit is possible to apply queries to the size of the collection:
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pets.size() ==

}

def query = Person.where {

The following table shows which operator maps onto which criteria method for each size() comparison:

== sizeEq The collection sizeis equal to

I= sizeNe The collection size is not equal to

> sizeGt The collection size is greater than

< sizel t The collection sizeis less than

>= sizeGe The collection size is greater than or equal to

<= sizeLe The collection size is less than or equal to
Subqueries

It is possible to execute subqueries within where queries. For example to find all the people older than the

age > avg(age)

final query = Person.where {

The following table lists the possible subqueries:

avg The average of all values
sum The sum of al values
max The maximum value
min The minimum value

count The count of all values

property Retrievesaproperty of the resulting entities

Y ou can apply additional criteriato any subquery by using the of method and passing in a closure contain
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def query = Person.where {
age > avg(age).of { lastNane == "Sinpson" } && firstName == "Honer"

Since the pr oper t y subquery returns multiple results, the criterion used compares all results. For ex
younger than people with the surname " Simpson™:

Per son. where {
age < property(age).of { |astNane == "Si npson" }

More Advanced Subqueries in GORM

The support for subqueries has been extended. Y ou can now use in with nested subqueries

def results = Person.where {
firstName in where { age < 18 }.firstNane
}.list()

Criteriaand where queries can be seamlessly mixed:

def results = Person.withCriteria {
notln "firstNanme", Person.where { age < 18 }.firstNane

}

Subqueries can be used with projections:

133



def results = Person.where {
age > where { age > 18 }.avg(' age')

Correlated queries that span two domain classes can be used:

def enpl oyees = Enpl oyee. where {
regi on.continent in ["APAC , "EMEA"]
}oid()
def results = Sal e.where {
enpl oyee in enpl oyees && total > 100000

}. enpl oyee. list ()

And support for aliases (cross query references) using simple variable declarations has been added to wher

def query = Enpl oyee. where {
def eml = Enpl oyee
exi sts Sal e. where {
def s1 = Sale
def enR = enpl oyee
return en2.id == enil.id
}.id()

def results = query.list()

Other Functions

There are several functions available to you within the context of a query. These are summarized in the tak
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second The second of a date property

minute The minute of a date property

hour The hour of a date property

day The day of the month of a date property

month The month of a date property

year The year of adate property

lower  Convertsastring property to upper case

upper  Convertsastring property to lower case

length  Thelength of astring property

trim Trims astring property

&4 Currently functions can only be applied to properties or associations of domain classes. Y
function on aresult of a subquery.

For example the following query can be used to find all pet's bornin 2011:

def query = Pet.where {
year (birthbDate) == 2011

Y ou can a'so apply functions to associations:

def query = Person.where
year (pets. birthbDate) == 2009

Batch Updates and Deletes

Since each wher e method call returns a DetachedCriteria instance, you can use wher e queries to exec
deletes. For example, the following query will update all people with the surname " Simpson" to have the s
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def query = Person.where {
| ast Name == ' Si npson’

}
int total = query.updateAll (Il astNane: "Bl oggs")

% Note that one limitation with regards to batch operations is that join queries (queries tha
allowed.

To batch delete records you can use the del et eAl | method:

def query = Person.where {
| ast Nane == ' Si npson'

}
int total = query.deleteAll ()

7.4.3 Criteria

Criteriais an advanced way to query that uses a Groovy builder to construct potentially complex querie:
query stringsusinga St r i ngBuf f er.

Criteria can be used either with the createCriteria or withCriteria methods. The builder uses Hibernate's ¢
static methods found in the Restrictions class of the Hibernate Criteria API. For example:

def ¢ = Account.createCriteria()
def results = ¢ {
bet ween( " bal ance", 500, 1000)
eq("branch", "London")
or {
I i ke("hol der Fi rst Nane", "Fred%)
i ke("hol derFirstNanme", "Barney%)

maxResul t s(10)
order ("hol der Last Nane", "desc")

This criteriawill select up to 10 Account objectsin aList matching the following criteria:
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® pal ance isbetween 500 and 1000
® branch is'London'

® hol der Fi r st Nane starts with 'Fred' or '‘Barney’

The results will be sorted in descending order by hol der Last Nare.

If no records are found with the above criteria, an empty List is returned.

Conjunctions and Disjunctions

As demonstrated in the previous example you can group criteriain alogical OR usingan or { } block:

or
bet ween("bal ance", 500, 1000)
eq("branch", "London")

This also works with logical AND:

and {
bet ween("bal ance", 500, 1000)
eq("branch", "London")

And you can also negate using logical NOT:

not {
bet ween("bal ance", 500, 1000)
eq("branch", "London")

All top level conditions are implied to be AND'd together.

Querying Associations

Assaociations can be queried by having a node that matches the property name. For example say the Accot
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cl ass Account {

static hasMany = [transactions: Transacti on]

We can query this association by using the property namet r ansact i ons asabuilder node:

def ¢ = Account.createCriteria()
def now = new Dat e()
def results = c.list {
transactions {
bet ween(' date', now - 10, now)
}

The above code will find al the Account instances that have performed t r ansact i ons within the |
queries within logical blocks:

def ¢ = Account.createCriteria()
def now = new Date()
def results = c.list {
or {
bet ween(' created', now - 10, now)
transactions {
bet ween(' date', now - 10, now)

Here we find all accounts that have either performed transactionsin the last 10 days OR have been recently

Querying with Projections

Projections may be used to customise the results. Define a "projections” node within the criteria build
methods within the projections node to the methods found in the Hibernate Projections class:
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def ¢ = Account.createCriteria()

def nunmber O Branches = c. get {
proj ections {
count Di stinct (' branch")
}

When multiple fields are specified in the projection, a List of values will be returned. A single value will b

SQL Projections

The criteria DSL provides access to Hibernate's SQL projection API.

// Box is a dommin class...
cl ass Box {

int width

i nt hei ght
}

/1l Use SQL projections to retrieve the perineter and area of all of the Box insta
def ¢ = Box.createCriteria()

def results = c.list {
proj ections {
sql Projection '(2 * (width + height)) as perinmeter, (width * height) as are
[ I NTECER, | NTECER]
}
}

The first argument to the sql Pr oj ect i on method is the SQL which defines the projections. The seco
column aliases corresponding to the projected values expressed in the SQL. The third argument is a list
which correspond to the projected values expressed in the SQL. The API supports al or g. hi berr
INTEGER, LONG, FLOAT etc. are provided by the DSL which correspond
or g. hi bernat e. t ype. St andar dBasi cTypes.

Consider that the following table represents the data in the BOX table.

139



AININIDN
O |l |0 |

The query above would return results like this:

[[18, 14], [20, 16], [22, 18], [26, 36]]

Each of the inner lists contains the 2 projected values for each Box, perimeter and area.

& Note that if there are other references in scope wherever your criteria query is expressed that
any of the type constants described above, the code in your criteria will refer to those refer
provided by the DSL. In the unlikely event of that happening you can disambiguate the cor
qualified Hibernate type. For example St andar dBasi cTypes. | NTEGER instead of | NTE

If only 1 valueis being projected, the alias and the type do not need to be included in alist.

def results = c.list {
proj ections {
sql Projection "sum(width * height) as total Area', 'total Area', |NTEGER

That query would return a single result with the value of 84 asthetotal area of al of the Box instances.

The DSL supports grouped projections with the sql Gr oupPr oj ect i on method.

def results = c.list {
proj ections {
sql GroupProj ection 'w dth, sum(height) as conbi nedHei ght sFor Thi sWdth',
' conbi nedHei ght sFor Thi sWdth'], [INTEGER | NTECGER]

}
}
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The first argument to the sql G- oupPr oj ect i on method is the SQL which defines the projections.
clause that should be part of the query. That string may be single column name or a comma separated list «
Strings which represent column aliases corresponding to the projected values expressed in th
or g. hi ber nat e. t ype. Type instances which correspond to the projected values expressed in the SQ

The query above is projecting the combined heights of boxes grouped by width and would return results th

[[2, 24], [4, 9]]

Each of the inner lists contains 2 values. The first value is a box width and the second value is the sum o
width.

Using SQL Restrictions

Y ou can access Hibernate's SQL Restrictions capabilities.

def ¢ = Person.createCriteria()

def peopl eWthShortFirstNames = c.list {
sqgl Restriction "char_length(first_name) <= 4"

SQL Restrictions may be parameterized to deal with SQL injection vulnerabilities related to dynamic restri

def ¢ = Person.createCriteria()

def peopl eWthShortFirstNames = c.list {
sql Restriction "char_length(first_name) < ? AND char | ength(first_name) > ?",
}

% Note that the parameter there is SQL. The f i r st _nane attribute referenced in the exar
model, not the object model like in HQL queries. The Per son property named f i r
first_nanme columnin the database and you must refer to that inthesql Restri cti on ¢

Also note that the SQL used here is not necessarily portable across databases.
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Using Scrollable Results

Y ou can use Hibernate's ScrollableResults feature by calling the scroll method:

def results = crit.scroll {
maxResul t s(10)

}

def f = results.first()
def | = results.last()
def n = results.next()
def p = results. previous()

def future = results.scroll (10)
def account Number = results.getlLong(' nunber')

To guote the documentation of Hibernate ScrollableResults:

A result iterator that allows moving around within the results by arbitrary increments. The Query ,
to the JDBC PreparedStatement / ResultSet pattern and the semantics of methods of this interface a
on ResultSet.

Contrary to JDBC, columns of results are numbered from zero.

Setting properties in the Criteria instance

If a node within the builder tree doesn't match a particular criterion it will attempt to set a property on the
all the propertiesin thisclass. Thisexample callsset MaxResul t s andset Fi r st Resul t on the Crit

i mport org. hi bernate. FetchMode as FM

def results = c.list {
maxResul t s(10)
firstResult(50)
fet chMbde( " aRel ati onshi p", FM JO N)

Querying with Eager Fetching

In the section on Eager and Lazy Fetching we discussed how to declaratively specify fetching to avoid the
be achieved using a criteria query:
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def criteria = Task.createCriteria()
def tasks = criteria.list{
eq "assignee.id", task.assignee.id
join 'assignee'
join 'project'
order 'priority', 'asc'

Notice the usage of the j oi n method: it tells the criteria API to use aJO N to fetch the named associati
not to use this for one-to-many associations though, because you will most likely end up with duplicate res

i nport org. hi bernate. Fet chMbde as FM

def results = Airport.withCriteria {
eq "regi on", "EMEA"
fetchMode "flights", FM SELECT

Although this approach triggers a second query to get thef | i ght s association, you will get reliable resul

& fetchMode andj oi n are general settings of the query and can only be specified at the
them inside projections or association constraints.

An important point to bear in mind is that if you include associations in the query constraints, those associ
example, in this query:

def results = Airport.withCriteria {
eq "region", "EMEA"
flights {
l'i ke "nunber", "BA%
}

thef | i ght s collection would be loaded eagerly viaajoin even though the fetch mode has not been expli

Method Reference

If you invoke the builder with no method name such as:
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The build defaults to listing al the results and hence the above is equivalent to:

c.list { ...}

list Thisisthe default method. It returns all matching rows.
ot Returns a unique result set, i.e. just one row. The criteria has to be formed that way, that it
9 confused with alimit to just the first row.
scroll Returns a scrollable result set.
lisDistinct If subqueries or associations are used, one may end up with the same row multiple times it
entities and isequivalent to DI STI NCT_ROOT_ENTI TY of the CriteriaSpecification class.
count Returns the number of matching rows.

Combining Criteria

Y ou can combine multiple criteria closures in the following way:

def emeaCriteria = {
eq "region", "EMEA"
}

def results = Airport.withCriteria {
eneaCriteria.del egate = del egate
eneaCriteria()
flights {
l'i ke "nunber", "BA%
}

This technique requires that each criteria must refer to the same domain class (i.e. Ai r port). A more f
described in the following section.
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7.4.4 Detached Criteria

Detached Criteria are criteria queries that are not associated with any given database session/connection
gueries have many uses including allowing you to create common reusable criteria queries, execute subque

Building Detached Criteria Queries

The primary point of entry for using the Detached Criteriaisthegrai | s. gorm Det achedCriteri ¢
argument to its constructor:

i mport grails.gorm*

def criteria = new DetachedCriteri a( Person)

Once you have obtained a reference to a detached criteria instance you can execute where queries or crite
build a normal criteria query you can use the bui | d method:

def criteria = new DetachedCriteria(Person).build {
eq 'l astName', ' Sinpson'

Note that methods on the Det achedCri t eri a instance do not mutate the original object but instead |
use the return value of the bui | d method to obtain the mutated criteria object:

def criteria = new DetachedCriteria(Person).build {
eq 'l astNane', ' Sinpson'

}
def bartQuery = criteria.build {
eq 'firstNane', 'Bart’

Executing Detached Criteria Queries

Unlike regular criteria, Detached Criteria are lazy, in that no query is executed at the point of definit
constructed then there are a number of useful query methods which are summarized in the table below:
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list List all matching entities

get Return a single matching result

count Count all matching records

exists Return true if any matching records exist

deleteAll Delete all matching records

updateAll(Map) Update all matching records with the given properties

As an example the following code will list the first 4 matching records sorted by the f i r st Nane property

def criteria = new DetachedCriteria(Person).build {
eq 'l astName', ' Sinpson'

def results = criteria.list(max:4, sort:"firstNane")

Y ou can also supply additional criteriato the list method:

def results = criteria.list(max:4, sort:"firstNanme") {
gt 'age', 30

To retrieve asingle result you can usethe get or f i nd methods (which are synonyms):

Person p = criteria.find() // or criteria.get()

TheDet achedCri t eri a classitself also implementsthel t er abl e interface which meansthat it can
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def criteria = new DetachedCriteria(Person). build {
eq 'l astName', ' Sinpson'

criteria.each {
printlin it.firstName

In this case the query is only executed when the each method is called. The same appliesto all other Groc

Y ou can also execute dynamic finderson Det achedCri t eri a just like on domain classes. For example

def criteria = new DetachedCriteria(Person).build {
eq 'l astName', ' Sinpson'

}
def bart = criteria.findByFirstNane("Bart")

Using Detached Criteria for Subqueries

Within the context of aregular criteria query you can use Det achedCri t er i a to execute subquery. Fo
older than the average age the following query will accomplish that:

def results = Person.withCriteria {
gt "age", new DetachedCriteria(Person).build {
proj ections {
avg "age"
}

order "firstNane"

Notice that in this case the subquery class is the same as the original criteriaquery class (i.e. Per son) anc
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def results = Person.withCriteria {

gt n a.gell , {
proj ections {
avg n a.gell

order "firstNane"

If the subquery class differs from the original criteria query then you will have to use the original syntax.

In the previous example the projection ensured that only a single result was returned (the average age). If \
are different criteria methods that need to be used to compare the result. For example to find all the peoy
can be used:

def results = Person.withCriteria {
gtAl'l "age", {
proj ections {
property "age"

bet ween 'age', 18, 65
}

order "firstNanme"

}

The following table summarizes criteria methods for operating on subqueries that return multiple results:

gtAll greater than al subquery results

geAll  greater than or equal to al subquery results

[tAll less than all subquery results

leAll less than or equal to all subquery results

eqAll  equal to all subquery results

neAll  not equal to all subquery results

Batch Operations with Detached Criteria

TheDet achedCri t eri a class can be used to execute batch operations such as batch updates and del et
all people with the surname " Simpson" to have the surname "Bloggs':
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def criteria = new DetachedCriteria(Person). build {
eq 'l astName', ' Sinpson'

int total = criteria.updateAll (lastName: "Bl oggs")

& Note that one limitation with regards to batch operations is that join queries (queries tha
allowed within the Det achedCri t eri a instance.

To batch delete records you can use the del et eAl | method:

def criteria = new DetachedCriteria(Person).build {
eq 'l astNane', ' Sinpson'

int total = criteria.deleteAl()

7.4.5 Hibernate Query Language (HQL)

GORM classes also support Hibernate's query language HQL, a very complete reference for which can |
Hibernate documentation.

GORM provides a number of methods that work with HQL including find, findAll and executeQuery. An

def results =
Book. findAll ("from Book as b where b.title like 'Lord of the%")

Positional and Named Parameters

In this case the value passed to the query is hard coded, however you can equally use positional parameter:

def results =
Book. findAl |l ("from Book as b where b.title like ?", ["The Shi%])
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def author = Author.findByNane(" St ephen King")
def books = Book.findAll("from Book as book where book.aut hor = ?",
[aut hor])

Or even named parameters:

def results =
Book. findAl I ("from Book as b " +
"where b.title like :search or b.author |ike :search",
[search: "The Shi%])

def author = Author.findByNane("Stephen King")
def books = Book.findAlI ("from Book as book where book.aut hor = :author",
[aut hor: author])

Multiline Queries

&y -Asof Grails 3.0.3, Triple-quoted Groovy multiline Strings now work properly with HQL que

Use the line continuation character to separate the query across multiple lines:

def results = Book.findAll ("\
from Book as b, \
Aut hor as a \
where b.author = a and a.surnane = ?", ['Smith'])

or
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def results = Book.findAll ("""
from Book as b,

Aut hor as a

where b.author = a and a.surnanme = ?", ['Smth']

)

Pagination and Sorting

Y ou can also perform pagination and sorting whilst using HQL queries. To do so simply specify the pagir
call and include an "ORDER BY" clause in the HQL :

def results =

Book. fi ndAl I ("from Book as b where " +
"b.title like '"Lord of the% " +
"order by b.title asc",
[max: 10, offset: 20])

7.5 Advanced GORM Features

The following sections cover more advanced usages of GORM including caching, custom mapping and ev

7.5.1 Events and Auto Timestamping

GORM supports the registration of events as methods that get fired when certain events occurs such as de
of supported events.

bef or el nsert - Executed before an object isinitially persisted to the database. If you return false,
bef or eUpdat e - Executed before an object is updated. If you return false, the update will be cance
bef or eDel et e - Executed before an object is deleted. If you return false, the delete will be cancell
bef or eVal i dat e - Executed before an object is validated

afterl nsert - Executed after an object is persisted to the database

af t er Updat e - Executed after an object has been updated

af t er Del et e - Executed after an object has been deleted

onLoad - Executed when an object is loaded from the database

To add an event simply register the relevant method with your domain class.
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@ Do not attempt to flush the session within an event (such as with obj.save(flush:true)). ¢
flushing thiswill cause a StackOverflowError.

Event types

The beforelnsert event

Fired before an object is saved to the database

cl ass Person {
private static final Date NULL DATE = new Dat e(0)

String firstName
String | ast Name
Dat e si gnupDate = NULL_DATE

def beforelnsert() {
i f (signupDate == NULL_DATE) ({
si gnupDat e = new Dat e()

The beforeUpdate event

Fired before an existing object is updated

cl ass Person {
def securityService

String firstName
String | ast Name
String | ast Updat edBy

static constraints = {
| ast Updat edBy nul | abl e: true

def beforeUpdate() {
| ast Updat edBy = securityService. currentAut henti cat edUser nane()
}

}

The beforeDelete event
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Fired before an object is deleted.

cl ass Person {
String nane

def beforeDelete() {
ActivityTrace.w t hNewSessi on {
new ActivityTrace(event Nanme: "Person Del eted", data: nane).save()
}

}
}

Notice the usage of wi t hNewSessi on method above. Since events are triggered whilst Hibernate is fl
and del et e() won't result in objects being saved unless you run your operations with anew Sessi on.

Fortunately the wi t hNewSessi on method lets you share the same transactional JDBC connection ey
Sessi on.

The beforeValidate event

Fired before an object is validated.

class Person {
String name

static constraints = {
nanme size: 5..45
}

def beforeVvalidate() {
name = nane?.trin()
}

}

Thebef or eVal i dat e method is run before any validators are run.

&% Validation may run more often than you think. It istriggered by the val i dat e() and save
but it is also typically triggered just before the view is rendered as well. So when wri
implementations, make sure that they can handle being called multiple times with the same pr:

GORM supports an overloaded version of bef or eVal i dat e which acceptsaLi st parameter which
are about to be validated. This version of bef or eVal i dat e will be caled when the val i dat e mi
property names as an argument.
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cl ass Person {
String nane
String town
I nt eger age

static constraints = {
nane size: 5..45
age range: 4..99
}

def beforeValidate(List propertiesBeingValidated) ({
/1 do pre validation work based on propertiesBei ngVal i dat ed

}
def p = new Person(nane: 'Jacob Brown', age: 10)
p.validate(['age', 'nane'])

& Note that when val i dat e istriggered indirectly because of a call to the save method tt
being invoked with no arguments, not aLi st that includes all of the property names.

Either or both versions of bef or eVal i dat e may be defined in a domain class. GORM will prefer the L
but will fall back on the no-arg version if the Li st version does not exist. Likewise, GORM will prefer t
val i dat e but will fall back ontheLi st version if the no-arg version does not exist. In that case, nul |

The onLoad/beforeLoad event

Fired immediately before an object is |oaded from the database:

cl ass Person {
String nane
Dat e dat eCr eat ed
Dat e | ast Updat ed

def onLoad() {
| og. debug "Loadi ng ${id}"

bef or eLoad() iseffectively asynonym for onLoad( ) , so only declare one or the other.

The afterLoad event

Fired immediately after an object is loaded from the database:
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cl ass Person {
String nane
Dat e dat eCreat ed
Dat e | ast Updat ed

def afterLoad() {
namre = "|'m | oaded"
}
}

Custom Event Listeners

As of Grails 2.0 there is a new API for plugins and applications to register and listen for persistence ev:
works for other persistence plugins such as the MongoDB plugin for GORM.

To use this APl you need to subclass Abst r act Per si st enceEvent Li st ener (in package ol
implement the methods onPer si st enceEvent and support sEvent Type. You also must provide
simplest possible implementation can be seen below:
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public MyPersistencelLi stener(final Datastore datastore) ({
super (dat ast or e)

@verride
protected void onPersistenceEvent (final AbstractPersistenceEvent event) {
swi tch(event. event Type) {

case Prelnsert:

println "PRE | NSERT ${event.entityCObject}"”
br eak
case Postlnsert:

println "POST | NSERT ${event.entityObject}"
br eak
case PreUpdat e:

println "PRE UPDATE ${event.entityCbject}"
br eak;
case Post Updat e:

println "POST UPDATE ${event.entityCbject}"
br eak;
case PreDel ete

println "PRE DELETE ${event.entityCbject}"
br eak;
case Post Del ete:

println "POST DELETE ${event.entityCbject}"
br eak;
case Preload:

println "PRE LOAD ${event.entityObject}"”
br eak;
case Post Load:

println "POST LOAD ${event.entityObject}"
br eak;

}

@verride
publ i c bool ean supportsEvent Type(d ass<? extends Applicati onEvent> event Type) {

return true
}

The Abst r act Per si st enceEvent class has many subclasses ( Pr el nsert Event , Post | nser
specific to the event. A cancel () method is aso provided on the event which allows you to veto an inse

Once you have created your event listener you need to register it with the Appl i cat i onCont ext . This

def grail sApplication

def init = {
def applicationContext = grail sApplication. mai nCont ext
appl i cati onCont ext. event Tri ggeri ngl nt ercept or. dat ast ores. each { k, datastore
appl i cati onCont ext . addAppl i cati onLi st ener new MyPer si st encelLi st ener (dat as

or usethisin aplugin:
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def doWthApplicati onContext = { applicationContext ->
grail sApplication. mai nCont ext. event Tri ggeri ngl nt er cept or. dat ast ores. each { Kk,
appl i cat i onCont ext . addAppl i cati onLi st ener new M/Per si st encelLi st ener (dat as

Hibernate Events

It is generally encouraged to use the non-Hibernate specific API described above, but if you need access
define custom Hibernate-specific event listeners.

You can aso register event handler classes in an application's gr ai | s- app/ conf/ spri ng/resc
closure in a plugin descriptor by registering a Spring bean named hi ber nat eEvent Li st ener s. Thi:
specifies the listeners to register for various Hibernate events.

The values of the Map are instances of classes that implement one or more Hibernate listener interfaces. ®
required interfaces, or one concrete class per interface, or any combination. The valid Map keys and corres
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[Name  ntefce |

auto-flush AutoFlushEventL istener
merge MergeEventL istener
create PersistEventL istener
create-onflush PersistEventL istener
delete DeleteEventL istener
dirty-check DirtyCheckEventL istener
evict EvictEventL istener

flush FlushEventL istener
flush-entity FlushEntityEventL istener
load LoadEventL istener

|oad-collection

InitializeCollectionEventL istener

lock L ockEventL istener

refresh RefreshEventL istener
replicate ReplicateEventL istener
save-update SaveOrUpdateEventL istener
save SaveOrUpdateEventL istener
update SaveOrUpdateEventL istener
pre-load Prel oadEventL istener
pre-update PreUpdateEventL istener
pre-delete PreDeleteEventL istener
pre-insert Prel nsertEventL istener

pre-collection-recreate

PreCaoall ectionRecreateEventL istener

pre-collection-remove

PreCaoll ectionRemoveEventL istener

pre-collection-update

PreCollectionUpdateEventL istener

post-load

PostlL oadEventL istener

post-update PostUpdateEventL istener
post-delete PostDel eteEventL istener
post-insert PostlnsertEventL istener

post-commit-update

PostUpdateEventL istener

post-commit-delete

PostDeleteEventL istener

post-commit-insert

Postl nsertEventL istener

post-collection-recreate PostCollectionRecreateEventL istener

post-collection-remove PostCollectionRemoveEventL istener

post-collection-update

PostColl ectionUpdateEventL istener
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For example, you could register a class AuditEventListener which impler
Post Updat eEvent Li st ener, and Post Del et eEvent Li st ener using the following in an applic

beans = {
audi t Li st ener (Audi t Event Li st ener)

hi ber nat eEvent Li st ener s( Hi ber nat eEvent Li st eners) ({
listenerMap = ['post-insert': auditListener

' post -update' : auditListener,

' post-del ete': auditlListener]

or usethisin aplugin:

def doWthSpring = {
audi t Li st ener (Audi t Event Li st ener)

hi ber nat eEvent Li st ener s( Hi ber nat eEvent Li st eners) {
listenerMap = ['post-insert': auditListener

' post -updat e' : auditListener,

' post-del ete': auditListener]

Automatic timestamping

If you define a dat eCr eat ed property it will be set to the current date for you when you crea
| ast Updat ed property it will be automatically be updated for you when you change persistent instances

If thisis not the behaviour you want you can disable this feature with:

cl ass Person {
Dat e dat eCreat ed
Dat e | ast Updat ed
static mapping = {
aut oTi nest anp fal se
}

}
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@ If youhavenul | abl e: fal se constraints on either dat eCr eat ed or | ast Updat ec
fail validation - probably not what you want. Omit constraints from these properties L
timestamping.

7.5.2 Custom ORM Mapping

Grails domain classes can be mapped onto many legacy schemas with an Object Relational Mapping C
sections takes you through what is possible with the ORM DSL.

& None of thisis necessary if you are happy to stick to the conventions defined by GORM fo
and so on. You only needs this functionality if you need to tailor the way GORM maps onto
caching

Custom mappings are defined using a static mappi ng block defined within your domain class:

cl ass Person {

static mappi ng = {
version fal se
aut oTi mest anp fal se

Y ou can also configure global mappingsin appl i cati on. gr oovy (or an external config file) using thi

grails.gormdefault.mapping = {
version fal se
aut oTi nest anp fal se

It has the same syntax as the standard mappi ng block but it applies to all your domain classes! Ya
mappi ng block of adomain class.

7.5.2.1 Table and Column Names

Table names

The database table name which the class maps to can be customized using the t abl e method:
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cl ass Person {

static mappi ng = {
tabl e ' peopl e’
}

In this case the class would be mapped to atable called peopl e instead of the default name of per son.

Column names

It is also possible to customize the mapping for individual columns onto the database. For example to chan

cl ass Person {
String firstNanme
static mapping = {

tabl e ' peopl €'
firstName col unm: ' First_Nange'

Herefi r st Nane is a dynamic method within the mappi ng Closure that has a single Map parameter
persistent field, the parameter values (in thiscasejust " col utm™ ) are used to configure the mapping for t

Column type

GORM supports configuration of Hibernate types with the DSL using the type attribute. This includes spe
org.hibernate.usertype.UserType interface, which allows complete customization of how atype is persiste
you could use it asfollows:

cl ass Address {

String nunber
String post Code

static mapping = {
post Code type: Post CodeType
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Alternatively if you just wanted to map it to one of Hibernate's basic types other than the default chosen by

cl ass Address {

String nunber
String post Code

static mapping = {
post Code type: 'text'

Thiswould make the post Code column map to the default large-text type for the database you're using (

See the Hibernate documentation regarding Basic Types for further information.

Many-to-One/One-to-One Mappings

In the case of associationsit is also possible to configure the foreign keys used to map associations. In the
thisis exactly the same as any regular column. For example consider the following:

cl ass Person {

String firstName
Addr ess address

static mapping = {
tabl e ' peopl e’
firstNanme columm: 'First_Nane'
address colum: ' Person_Address |d'

By default the addr ess association would map to aforeign key column called addr ess_i d. By using
of the foreign key columnto Per son_Adress_1d.

One-to-Many Mapping

With a bidirectional one-to-many you can change the foreign key column used by changing the column r
the example in the previous section on one-to-one associations. However, with unidirectional associatio
association itself. For example given a unidirectional one-to-many relationship between Per son and
foreign key inthe addr ess table:
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cl ass Person {
String firstNanme
static hasMany = [addresses: Address]
static mapping = {
tabl e ' peopl e’

firstName columm: ' First_Nanme'
addresses colum: ' Person_Address_|d'

If you don't want the column to be in the addr ess table, but instead some intermediate join table you car

cl ass Person {
String firstName
static hasMany = [addresses: Address]

static mapping = {
tabl e ' peopl e’
firstName columm: 'First_ Nane'
addresses joinTabl e: [nane: 'Person_ Addresses',
key: 'Person_ld',
colum: 'Address _Id']

Many-to-Many Mapping

Grails, by default maps a many-to-many association using ajoin table. For example consider this many-to-

class G oup {

static hasMany = [ peopl e: Person]
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cl ass Person {

static bel ongsTo = G oup
static hasMany = [groups: G oup]

In this case Grails will create ajoin table called gr oup_per son containing foreign keys called per sol
and gr oup tables. To change the column names you can specify a column within the mappings for each ¢

class G oup {
static mappi ng = {
peopl e colum: ' G oup_Person_Id
cl ass Person {

static mappi ng = {
groups colum: 'Goup_Goup_Id

Y ou can also specify the name of the join table to use:

class G oup {

static mappi ng = {
peopl e colum: ' G oup_Person_ld',

}
cl ass Person {

static mappi ng = {
groups colum: ' G oup_Goup_Id,

joi nTabl e: ' PERSON_GROUP_ASSOCI ATI ONS'

joi nTabl e: ' PERSON_GROUP_ASSCCI ATI ONS'

7.5.2.2 Caching Strategy

Setting up caching
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Hibernate features a second-level cache with a customizable cache provider. Th
grai |l s-app/conf/application.ym fileasfollows:

hi ber nat e:
cache:
use_second | evel cache: true
provider_cl ass: net.sf.ehcache. hi bernate. EhCacheProvi der
regi on:
factory _class: org. hi bernate.cache. ehcache. EhCacheRegi onFact ory

Y ou can customize any of these settings, for example to use a distributed caching mechanism.

& For further reading on caching and in particular Hibernate's second-level cache, refer to the
the subject.

Caching instances

Call the cache method in your mapping block to enable caching with the default settings:

cl ass Person {

static mappi ng = {
tabl e ' peopl e’
cache true

Thiswill configure a'read-write' cache that includes both lazy and non-lazy properties. Y ou can customize

cl ass Person {

static mappi ng = {
tabl e ' peopl e’
cache usage: 'read-only', include: 'non-lazy

Caching associations
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Aswell asthe ability to use Hibernate's second level cache to cache instances you can aso cache collectiol

cl ass Person {
String firstName
static hasMany = [addresses: Address]
static mapping =
tabl e ' peopl e’

version fal se
addr esses col unm: ' Address', cache: true

cl ass Address {
String nunber
String post Code

Thiswill enable a'read-write' caching mechanism on the addr esses collection. Y ou can also use:

cache: 'read-wite' // or 'read-only' or 'transactional

to further configure the cache usage.

Caching Queries

Y ou can cache queries such as dynamic finders and criteria. To do so using a dynamic finder you can pass

def person = Person. findByFirstNane("Fred", [cache: true])
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% In order for the results of the query to be cached, you must enable caching in your mapping
section.

Y ou can a'so cache criteria queries:

def people = Person.withCriteria {
like('firstName', 'Fr%)
cache true

}

Cache usages

Below is adescription of the different cache settings and their usages:
® read-only - If your application needs to read but never modify instances of a persistent class, aree
®* read-wit e - If the application needs to update data, a read-write cache might be appropriate.

® nonstrict-read-wite -If theapplication only occasionally needs to update data (i.e. if it is
update the same item simultaneously) and strict transaction isolation is not required, anonst ri ct -

®* transactional - Thetransacti onal cache strategy provides support for fully transactional
a cache may only be used in a JTA environment and you must specify hi ber nate. transe
grail s-app/ conf/application. groovy fileshi ber nat e config.

7.5.2.3 Inheritance Strategies

By default GORM classes use t abl e- per - hi er ar chy inheritance mapping. This has the disadva
constraint applied to them at the database level. If you would prefer touseat abl e- per - subcl ass int

cl ass Paynent {
| nt eger anount

static mapping = {
t abl ePer Hi erarchy fal se
}

}

class CreditCardPaynent extends Paynment {
String cardNunber

The mapping of the root Paynent class specifiesthat it will not beusing t abl e- per - hi er ar chy me

167



7.5.2.4 Custom Database ldentity

Y ou can customize how GORM generates identifiers for the database using the DSL. By default GORI
generating ids. Thisis by far the best approach, but there are still many schemas that have different approa

To deal with this Hibernate defines the concept of an id generator. Y ou can customize the id generator and

cl ass Person {

static mapping = {
tabl e ' peopl e’
version false
id generator: 'hilo',
parans: [table: 'hi_val ue'
colum: 'next val ue',
max_| o: 100]

In this case we're using one of Hibernate's built in 'hilo’ generators that uses a separate table to generate ids

&y For more information on the different Hibernate generators refer to the Hibernate reference dc

Although you don't typically specify thei d field (Grails adds it for you) you can still configure its ma
customise the column for the id property you can do:

class Person {

static mappi ng = {
tabl e ' peopl e’
version fal se
id colum: 'person_id

7.5.2.5 Composite Primary Keys

GORM supports the concept of composite identifiers (identifiers composed from 2 or more properties
availableto you if you need it:
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i mport org.apache. commons. | ang. bui | der . HashCodeBui | der
cl ass Person inplements Serializable {

String firstName
String | ast Nanme

bool ean equal s(other) {
if (!(other instanceof Person)) {
return fal se
}

other.firstNane == firstName && ot her.|ast Nane == | ast Nane
}

i nt hashCode() {
def buil der = new HashCodeBui | der ()
bui | der . append first Name
bui | der. append | ast Name
bui | der . t oHashCode()

}

static mapping = {
id conposite: ['firstNane', 'l astNanme']
}

The above will create acompositeid of thef i r st Nanme and | ast Nane properties of the Person class. 1
of the object itself:

def p = Person. get(new Person(firstName: "Fred", |astNane: "Flintstone"))
println p.firstName

Domain classes mapped with composite primary keys must implement the Seri al i zabl e interfa
methods, using the properties in the composite key for the calculations. The example above uses a Hash
implement it yourself.

Another important consideration when using composite primary keysis associations. If for example you hi
keys are stored in the associated table then 2 columns will be present in the associated table.

For example consider the following domain class:

cl ass Address {
Per son person
}
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In this case the addr ess table will have an additional two columns called per son_fi rst _nane and
the mapping of these columns then you can do so using the following technique:

cl ass Address {
Per son person
static mapping = {
col umms {
person {
col umm nane: "FirstNane"
col um nane: "Last Nanme"

7.5.2.6 Database Indices

To get the best performance out of your queries it is often necessary to tailor the table index definitions
matter of monitoring usage patterns of your queries. With GORM's DSL you can specify which columns a

cl ass Person {

String firstNane

String address

static mapping = {
tabl e ' peopl e’
version false
id colum: 'person_id
firstName columm: 'First_Nanme', index: 'Nanme_|dx
address columm: 'Address', index: 'Name_|dx, Address_I| ndex

Note that you cannot have any spaces in the value of the i ndex attribute; in this example i ndex: ' Ne
error.

7.5.2.7 Optimistic Locking and Versioning

As discussed in the section on Optimistic and Pessimistic Locking, by default GORM uses optimistic
property into every class which isin turn mapped to aver si on column at the database level.

If you're mapping to a legacy schema that doesn't have version columns (or there's some other reason
disable thiswith the ver si on method:
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cl ass Person {

static mappi ng = {
tabl e ' peopl e’
version false

}

4 If you disable optimistic locking you are essentially on your own with regards to concurren
risk of userslosing data (due to data overriding) unless you use pessimistic locking

Version columns types

By default Grails maps the ver si on property as a Long that gets incremented by one each time an ir
usingaTi mest anp, for example:

i nport java.sql.Timestanp

cl ass Person {

Ti mest anp ver si on

static mapping = {
tabl e ' peopl e’
}

}

Theresadlight risk that two updates occurring at nearly the same time on a fast server can end up with the
One benefit of usinga Ti mest anp instead of aLong isthat you combine the optimistic locking and last-

7.5.2.8 Eager and Lazy Fetching
Lazy Collections

As discussed in the section on Eager and Lazy fetching, GORM collections are lazily loaded by default b
DSL. There are several options available to you, but the most common ones are:

® |azy: fase

* fetch: 'join'

and they're used like this:
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cl ass Person {

String firstNanme
Pet pet

static hasMany = [addresses: Address]
static mapping = {

addresses | azy: false
pet fetch: '"join'

cl ass Address {
String street
String post Code

class Pet {
String nanme

Thefirst option, | azy: fal se, ensuresthat when a Per son instance is loaded, its addr esses call
SELECT. The second option is basically the same, except the collection is loaded with a JOIN rather than
the number of queries, sof et ch: ' j oi n' isthe more appropriate option. On the other hand, it could 1
domain model and data result in more and larger results than would otherwise be necessary.

For more advanced users, the other settings available are:
1. batchSize: N
2. lazy: false, batchSize: N

where N is an integer. These let you fetch results in batches, with one query per batch. As a simple exampl
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cl ass Person {

String firstNanme
Pet pet

static mapping = {
pet batchSize: 5

If aquery returns multiple Per son instances, then when we access the first pet property, Hibernate will
get the same behaviour with eager loading by combining bat chSi ze withthel azy: fal se option. Y
Hibernate user guide and this primer on fetching strategies. Note that ORM DSL does not currently suppor

Lazy Single-Ended Associations

In GORM, one-to-one and many-to-one associations are by default lazy. Non-lazy single ended associe
entities because each non-lazy association will result in an extra SELECT statement. If the associated enti
of queries grows significantly!

Use the same technique as for lazy collections to make a one-to-one or many-to-one association non-lazy/e

cl ass Person {
String firstName

cl ass Address {

String street
String post Code

static bel ongsTo = [person: Person]

static mapping = {
person | azy: false

Here we configure GORM to load the associated Per son instance (through the per son property) whene

Lazy Single-Ended Associations and Proxies
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Hibernate uses runtime-generated proxies to facilitate single-ended lazy associations; Hibernate dynan
proxy.

Consider the previous example but with a lazily-loaded per son association: Hibernate will set the pel
Per son. When you call any of the getters (except for the i d property) or setters on that proxy, Hibernate

Unfortunately this technique can produce surprising results. Consider the following example classes:

class Pet {
String nane

cl ass Dog extends Pet {

}

class Person {
String nane
Pet pet

and assume that we have asingle Per son instance with a Dog asthe pet . The following code will work

def person = Person. get (1)
assert person. pet instanceof Dog
assert Pet.get(person.petld) instanceof Dog

But thiswon't:
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def person = Person. get (1)
assert person. pet instanceof Dog
assert Pet.list()[0] instanceof Dog

The second assertion fails, and to add to the confusion, this will work:

assert Pet.list()[O0] instanceof Dog

What's going on here? It's down to a combination of how proxies work and the guarantees that the Hibern
instance, Hibernate creates a proxy for its pet relation and attaches it to the session. Once that happens,
query, aget (), or the pet relation within the same session , Hibernate gives you the proxy.

Fortunately for us, GORM automatically unwraps the proxy when you useget () andfi ndBy* (), orw
you don't have to worry at all about proxiesin the majority of cases. But GORM doesn't do that for objects
[ist() andfi ndAl | By* (). However, if Hibernate hasn't attached the proxy to the session, those qu

the last example works.

Y ou can protect yourself to a degree from this problem by using thei nst anceOf method by GORM:

def person = Person.get(1)
assert Pet.list()[0].instanceO (Dog)

However, it won't help hereif casting isinvolved. For example, the following code will throw a Cl assC
isaproxy instance with a class that is neither Dog nor a sub-class of Dog:

def person = Person.get(1)
Dog pet = Pet.list()][O0]

Of coursg, it's best not to use static types in this situation. If you use an untyped variable for the pet insteac
on the instance without any problems.
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These daysit's rare that you will come across thisissue, but it's best to be aware of it just in case. At least
able to work around it.

7.5.2.9 Custom Cascade Behaviour

As described in the section on cascading updates, the primary mechanism to control the way updates and
isthe static belongsTo property.

However, the ORM DSL gives you complete access to Hibernate's transitive persistence capabilities using

Valid settings for the cascade attribute include:

nmer ge - merges the state of a detached association

save- updat e - cascades only saves and updates to an association

del et e - cascades only deletes to an association

| ock - useful if apessimistic lock should be cascaded to its associations

r ef r esh - cascades refreshes to an association

evi ct - cascades evictions (equivalent to di scar d() in GORM) to associationsiif set
al | - cascade all operations to associations

al | - del et e- or phan - Applies only to one-to-many associations and indicates that when a child i
automatically deleted. Children are also deleted when the parent is.

& |t is advisable to read the section in the Hibernate documentation on transitive persistence to
of the different cascade styles and recommendations for their usage

To specify the cascade attribute simply define one or more (comma-separated) of the af orementioned settit

class Person {

String firstName

static hasMany = [addresses: Address]

static mapping = {

}

addresses cascade: "all -del et e-orphan”

}
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cl ass Address {
String street
String post Code

}

7.5.2.10 Custom Hibernate Types

You saw in an earlier section that you can use composition (with the enmbedded property) to break a
similar effect with Hibernate's custom user types. These are not domain classes themselves, but plain Jave
acorresponding "meta-type" class that implements arg.hibernate.usertype.UserType.

The Hibernate reference manual has some information on custom types, but here we will focus on how to
at asimple domain class that uses an old-fashioned (pre-Java 1.5) type-safe enum class:

cl ass Book {

String title
String author
Rating rating

static mapping = {
rating type: RatingUserType
}

}

All we have done is declare the r at i ng field the enum type and set the property's type in the cust
implementation. That's al you have to do to start using your custom type. If you want, you can also use
change the column name and "index" to add it to an index.

Custom types aren't limited to just a single column - they can be mapped to as many columns as you v
mapping what columns to use, since Hibernate can only use the property name for a single column. Fortun
property using this syntax:
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cl ass Book {

String title
Nanme aut hor
Rating rating

static mappi ng = {
aut hor type: NanmeUser Type, {
colum nane: "first_nane"
col um nane: "l ast_nane"

}
rating type: RatingUserType

The above example will create "first_name" and "last_name" columns for the aut hor property. You'll b
the normal column/property mapping attributes in the column definitions. For example:

colum nane: "first_nane", index: "ny_idx", unique: true

The column definitions do not support the following attributes: t ype, cascade, | azy, cache, andj oi

One thing to bear in mind with custom types is that they define the SQL types for the corresponding d:
configuring them yourself, but what happens if you have a legacy database that uses a different SQL typ
the column's SQL type using the sql Type attribute:

cl ass Book {

String title
Name aut hor
Rating rating

static mapping = {
aut hor type: NaneUser Type, {
colum nane: “first_name", sql Type: "text"
col umm nane: "last_nane", sql Type: "text"

}
rating type: RatingUserType, sql Type: "text"

Mind you, the SQL type you specify needs to still work with the custom type. So overriding a default of "\
with "yes no" isn't going to work.
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7.5.2.11 Derived Properties

A derived property is one that takes its value from a SQL expression, often but not necessarily base
properties. Consider a Product class like this:

cl ass Product {
Fl oat price
Fl oat taxRate
Fl oat tax

If thet ax property is derived based on the value of pri ce andt axRat e properties then is probably no
to derive the value of aderived property may be expressed in the ORM DSL likethis:

class Product {
Fl oat price
Fl oat taxRate
Fl oat tax

static mapping = {
tax fornmula: 'PRICE * TAX RATE
}

Note that the formula expressed in the ORM DSL is SQL so references to other properties should relate
which iswhy the example refersto PRI CE and TAX_RATE instead of pri ce andt axRat e.

With that in place, when a Product is retrieved with something like Pr oduct . get (42) , the SQL that
likethis:

sel ect
productO_.id as idl O_,
productO_.version as versionl 0 _,

productO_.price as pricel 0 _,

productO .tax _rate as tax4_ 1 0,

productO_. PRICE * productO_. TAX RATE as fornulal 0_
from

product productO_
wher e

productO_. i d=?
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Sincethet ax property is derived at runtime and not stored in the database it might seem that the same ef
get Tax() totheProduct classthat simply returns the product of thet axRat e and pri ce propertie
the ability query the database based on the value of the t ax property. Using a derived property allows ex
have at ax value greater than 21.12 you could execute a query like this:

Product. fi ndAl | ByTaxGr eat er Than(21. 12)

Derived properties may be referenced in the Criteria API:

Product. withCriteria {
gt 'tax', 21.12f

The SQL that is generated to support either of those would look something like this:

.id as idl_0_,

.version as versionl 0 _,
.price as pricel 0_,
.tax _rate as tax4 1 0 _,

.PRICE * this_. TAX RATE as formnmulal 0_

product this_
wher e
this_.PRICE * this_. TAX RATE>?

i Because the value of a derived property is generated in the database and depends on the ext
properties may not have GORM constraints applied to them. If constraints are specified for a
ignored.

7.5.2.12 Custom Naming Strategy

By default Grails uses Hibernate's | npr ovedNani ngSt r at egy to convert domain class Class and f
converting from camel-cased Strings to ones that use underscores as word separators. Y ou can custom
closure but if there's a consistent pattern you can specify adifferent Nam ngSt r at egy classto use.

Configure the classnameto beused ingr ai | s- app/ conf/ appl i cati on. groovy inthehi ber n:
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dat aSour ce {
pool ed = true
dbCreate = "create-drop"

}

hi bernate {
cache. use _second | evel cache = true

nani ng_strategy = com nmyco. nyproj . Cust omNam ngSt r at egy

Y ou can also specify the name of the class and it will be loaded for you:

hi bernate {

nani ng_strategy = 'com nyco. nyproj . Cust onNanmi ngStrat egy’

A third option isto provide an instance if there is some configuration required beyond calling the default ¢

hi bernate {

def strat egy = new com nyco. nyproj . Cust onNam ngStr at egy()
/'l configure as needed
nam ng_strategy = strategy

Y ou can use an existing class or write your own, for example one that prefixes table names and column na
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package com nyco. nypr o]

i nport org. hi bernate. cfg. | nprovedNam ngStrat egy
i mport org. hibernate.util.StringHel per

cl ass Cust onmNam ngStrategy extends | nprovedNam ngStrategy {

String classToTabl eName(String cl assNane) ({
"table " + StringHel per.unqualify(classNane)
}

String propertyToCol utmNane(String propertyNanme) {
"col " + StringHel per.unqualify(propertyNane)
}

7.5.3 Default Sort Order

Y ou can sort objects using query arguments such as those found in the list method:

def airports = Airport.list(sort:'nane')

However, you can also declare the default sort order for a collection in the mapping:

class Airport {

static mappi ng = {
sort "nane"

The above means that all collections of Ai r por t instances will by default be sorted by the airport name

this syntax:
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class Airport {

static mappi ng = {
sort nanme: "desc"
}

Finally, you can configure sorting at the association level:

class Airport {
static hasMany = [flights: Flight]

static mapping = {
flights sort: 'nunber', order: 'desc
}

}

Inthiscase, thef | i ght s collection will always be sorted in descending order of flight number.

& These mappings will not work for default unidirectional one-to-many or many-to-many relati
ajoin table. See thisissue for more details. Consider using a Sor t edSet or queries with so

you need.

7.6 Programmatic Transactions

Grails is built on Spring and uses Spring's Transaction abstraction for dealing with programmatic trar
enhanced to make this simpler with the withTransaction method. This method has a single parameter, a C
Spring TransactionStatus instance.

Here'san example of usingwi t hTr ansact i on in acontroller methods:
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def transferFunds() {
Account.w t hTransaction { status ->
def source = Account. get (parans.from
def dest = Account. get(parans.to)

def amount = parans. anount . tol nt eger ()
if (source.active) {
if (dest.active) {
sour ce. bal ance -= anmount
dest. anbunt += anmount

el se {
st at us. set Rol | backOnl y()

In this example we rollback the transaction if the destination account is not active. Also, if an unchecke
Except i on, even though Groovy doesn't require that you catch checked exceptions) is thrown during t
rolled back.

You can also use "save points' to rollback a transaction to a particular point in time if you don't want
achieved through the use of Spring's SavePointManager interface.

Thewi t hTr ansact i on method deals with the begin/commit/rollback logic for you within the scope of

7.7 GORM and Constraints

Although constraints are covered in the Validation section, it isimportant to mention them here as some o
database schema is generated.

Where feasible, Grails uses adomain class's constraints to influence the database columns generated for th

Consider the following example. Suppose we have a domain model with the following properties:

String nane
String description

By default, in MySQL, Grails would define these columns as

name varchar(255)

description varchar(255)
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But perhaps the business rules for this domain class state that a description can be up to 1000 characters i
define the column as follows if we were creating the table with an SQL script.

description TEXT

Chances are we would also want to have some application-based validation to make sure we don't exceec
records. In Grails, we achieve this validation with constraints. We would add the following constraint decl:

static constraints = {
description naxSi ze: 1000
}

This constraint would provide both the application-based validation we want and it would also cause the
isadescription of the other constraints that influence schema generation.

Constraints Affecting String Properties
® inList
* maxSize

* size
If either the maxSi ze or the si ze constraint is defined, Grails sets the maximum column length based or

In general, it's not advisable to use both constraints on the same domain class property. However, if
constraint are defined, then Grails sets the column length to the minimum of the maxSi ze constraint an
uses the minimum of the two, because any length that exceeds that minimum will result in a validation errc

If thei nLi st constraint is defined (and the maxSi ze and the si ze constraints are not defined), then C
the length of the longest string in the list of valid values. For example, given alist including values "Ja
column length to 6 (i.e., the number of charactersin the string "Groovy").

Constraints Affecting Numeric Properties
® min
® max

® range

If the max, m n, or r ange constraint is defined, Grails attempts to set the column precision based on the
influence is largely dependent on how Hibernate interacts with the underlying DBMS.)

In general, it's not advisable to combine the pair m n/ max and r ange constraints together on the same ¢
constraints is defined, then Grails uses the minimum precision value from the constraints. (Grails uses th
exceeds that minimum precision will result in avalidation error.)
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® scale
If the scale constraint is defined, then Grails attempts to set the column scale based on the constraint
numbers (i.e, j ava. | ang. Fl oat, j ava. Lang. Doubl e, j ava. | ang. Bi gDeci mal , or subc
success of this attempted influence is largely dependent on how Hibernate interacts with the underlying DE

The constraints define the minimum/maximum numeric values, and Grails derives the maximum number
that specifying only one of m n/ max constraints will not affect schema generation (since there could be
for example), unless the specified constraint value requires more digits than default Hibernate column prec

soneFl oat Val ue max: 1000000, scale: 3

would yield:

someFl oat Val ue DECI MAL(19, 3) // precision is default

but

soneFl oat Val ue max: 12345678901234567890, scale: 5

would yield:

someFl oat Val ue DECI MAL(25, 5) // precision = digits in max + scale

and
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soneFl oat Val ue max: 100, min: -100000

would yield:

someFl oat Val ue DECI MAL(8, 2) // precision = digits in mn + default scale
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8 The Web Layer

8.1 Controllers

A controller handles requests and creates or prepares the response. A controller can generate the respc
controller, ssimply create a class whose name ends with Control | er inthegrail s-app/contra

package).

The default URL Mapping configuration ensures that the first part of your controller name is mapped
controller maps to URIs within the controller name URI.

8.1.1 Understanding Controllers and Actions
Creating a controller

Controllers can be created with the create-controller or generate-controller command. For example try rur
Grails project:

grails create-control |l er book

The command will create a controller at the location gr ai | s- app/ control | er s/ nyapp/ BookCon

package myapp

cl ass BookController {
def index() { }

}

where "myapp" will be the name of your application, the default package name if oneisn't specified.

BookCont r ol | er by default maps to the /book URI (relative to your application root).

& Thecreate-controll er and generate-control | er commands are just for con
easily create controllers using your favorite text editor or IDE

Creating Actions

A controller can have multiple public action methods; each one mapsto aURI:
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cl ass BookController {
def list() {

/1 do controller logic
/'l create nodel

return nodel

}
}

This example mapsto the/ book/ | i st URI by default thanks to the property being named | i st .

Public Methods as Actions

In earlier versions of Grails actions were implemented with Closures. Thisis still supported, but the prefer
Leveraging methods instead of Closure properties has some advantages:

* Memory efficient

® Allow use of stateless controllers (si ngl et on scope)

® You can override actions from subclasses and call the overridden superclass method with super . ac

® Methods can be intercepted with standard proxying mechanisms, something that is complicated to do

If you prefer the Closure syntax or have older controller classes created in earlier versions of Grails and :
cansetthegrail s. conpil e. artefacts. cl osures. convert property totrueinappli cati c

grails:
conpi | e:
artefacts:
cl osures:
convert: true

and a compile-time AST transformation will convert your Closures to methods in the generated bytecode.

& If acontroller class extends some other class which is not defined under the gr ai | s- app.
methods inherited from that class are not converted to controller actions. If the intent is to ex
as controller actions the methods may be overridden in the subclass and the subclass method
super class.

The Default Action
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A controller has the concept of a default URI that maps to the root URI of the controller, for example / by
called when the default URI is requested is dictated by the following rules:

® |f thereisonly one action, it's the default
® |f you have an action named i ndex, it's the default

® Alternatively you can set it explicitly with thedef aul t Act i on property:

static defaultAction = "|ist"

8.1.2 Controllers and Scopes
Available Scopes

Scopes are hash-like objects where you can store variables. The following scopes are available to controlle

* sevietContext - Also known as application scope, this scope lets you share state across the entire we
of ServletContext

® session - The session allows associating state with a given user and typically uses cookies to associate
instance of HitpSession

® request - The request object alows the storage of objects for the current request only. The request obj
® params - Mutable map of incoming request query string or POST parameters
¢ flash - See below

Accessing Scopes

Scopes can be accessed using the variable names above in combination with Groovy's array index operat
such as the HttpServletRequest:

cl ass BookController {
def find() {
def findBy = parans["findBy"]
def appContext = request["fo0"]
def | oggedUser = session["logged_user"]

Y ou can aso access values within scopes using the de-reference operator, making the syntax even more cli
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cl ass BookController {
def find() {
def findBy = parans.findBy
def appContext = request.foo
def | oggedUser = session. | ogged_user

Thisis one of the ways that Grails unifies access to the different scopes.

Using Flash Scope

Grails supports the concept of flash scope as a temporary store to make attributes available for this rec
attributes are cleared. Thisis useful for setting a message directly before redirecting, for example:

def delete() {
def b = Book. get (parans.id)

if (!'b) {
fl ash. nessage = "User not found for id ${parans.id}"
redirect(action:list)

...l remai ni ng code

Whenthel i st action isrequested, the nessage value will be in scope and can be used to display an ini
f | ash scope after this second request.

Note that the attribute name can be anything you want, and the values are often strings used to display mes

Scoped Controllers

Newly created applications have thegrai | s. control | ers. def aul t Scope property set to a valt
may change this value to any of the supported scopes listed below. If the property is not assigned a val
scope.

Supported controller scopes are:
® prot ot ype (default) - A new controller will be created for each request (recommended for actions ¢
® sessi on - One controller is created for the scope of a user session

® singl et on - Only oneinstance of the controller ever exists (recommended for actions as methods)

To enable one of the scopes, add a static scope property to your class with one of the valid scope values |
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static scope = "singleton"

Y ou can define the default strategy in appl i cati on. ym withthegrai |l s. control | ers. def aul

grails:
controllers:
def aul t Scope: si ngl et on

& Use scoped controllers wisely. For instance, we don't recommend having any properties in
since they will be shared for all requests.

8.1.3 Models and Views

Returning the Model

A model isaMap that the view uses when rendering. The keys within that Map correspond to variable n:
of waysto return amodel. First, you can explicitly return a Map instance:

def show() {
} [ book: Book. get (parans.id)]

& The above does not reflect what you should use with the scaffolding views - see the scaffoldir

A more advanced approach isto return an instance of the Spring Model AndView class:
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i mport org.springframewor k. web. servl et. Model AndVi ew

def index() {
/'l get sone books just for the index page, perhaps your favorites
def favoriteBooks = ..

[l forward to the list view to show t hem
return new Model AndVi ewm "/ book/|ist", [ bookList : favoriteBooks ])
}

One thing to bear in mind isthat certain variable names can not be used in your model:
® attributes

® application

Currently, no error will be reported if you do use them, but this will hopefully change in afuture version of

Selecting the View

In both of the previous two examples there was no code that specified which view to render. So how does
in the conventions. Grailswill look for aview at the location gr ai | s- app/ vi ews/ book/ show. gsp

cl ass BookController {
def show() {
[ book: Book. get (parans.id)]
}

To render adifferent view, use the render method:

def show() {
def map = [ book: Book. get (parans.id)]
render (vi ew. "display", nodel: nmap)

In this case Grails will attempt to render aview at the location gr ai | s- app/ vi ews/ book/ di spl ay
the view location with the book directory of the gr ai | s- app/ vi ews directory. Thisis convenient, t
can use an absolute path instead of arelative one:
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def show() {
def map = [ book: Book.get (parans.id)]
render (vi ew. "/shared/display", nodel: nap)

In this case Grails will attempt to render aview at the location gr ai | s- app/ vi ews/ shar ed/ di spl

Grails also supports JSPs as views, so if a GSP isn't found in the expected location but aJSPis, it will beu

Selecting Views For Namespaced Controllers

If a controller defines a namespace for itself with the namespace property that will affect the root director
gpecified with a relative path. The default root directory for views rendered by a namespaced contrc
name>/ <control | er name>/. If the view is not found in the namespaced directory then Grail
non-namespaced directory.

See the example below.

cl ass ReportingController {
static namespace = 'business'

def humanResources() {
/1 This will render grail s-app/views/business/reporting/ humanResources. gs
/1 if it exists.

[l |f grails-app/views/business/reporting/ humanResour ces. gsp does not
/'l exist the fallback will be grails-app/views/reporting/ humanResources. g

/'l The nanmespaced GSP wi |l take precedence over the non-nanmespaced GSP

[ number O Enpl oyees: 9]
}

def account sRecei vabl e() {
/1 This will render grail s-app/views/business/reporting/accounting.gsp
/] if it exists.

[l |f grails-app/views/business/reporting/accounting.gsp does not
/'l exist the fallback will be grails-app/views/reporting/accounting.gsp

/1 The nanmespaced GSP will take precedence over the non-nanespaced GSP

render view 'nunberCrunch', nodel: [nunberO Enpl oyees: 13]

}
}

Rendering a Response

Sometimes it's easier (for example with Ajax applications) to render snippets of text or code to the res
highly flexibler ender method can be used:
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render "Hello World!"

The above code writes the text "Hello World!" to the response. Other examples include:

[l wite some nmarkup
render {
for (b in books)
div(id: b.id, b.title)

/'l render a specific view
render (vi ew. ' show )

/1l render a tenplate for each itemin a collection
render (tenpl ate: 'book tenplate', collection: Book.list())

/'l render some text with encoding and content type
render (text: "<xm >sonme xm </ xm >", content Type: "text/xm ", encoding: "UTF-8")

If you plan on using Groovy's Mar kupBui | der to generate HTML for use with the r ender methoc
elements and Grails tags, for example:
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i mport groovy.xm . Mar kupBui | der

def login() {
def witer = new StringWiter()
def builder = new Mar kupBui | der (writer)
bui l der. htm {

head {
title "Log in'
}
body {
hl 'Hell o'
form{
}
}
}
def html = witer.toString()
render htm

}

This will actually call the form tag (which will return some text that will be ignored by the Mar kupBui |

use the following:

def login() {
...

body {
hl 'Hell o
bui | der. form {
}

}

Il

8.1.4 Redirects and Chaining

Redirects

Actions can be redirected using the redirect controller method:
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class OverviewController {
def login() {}

def find() {
if (!session.user)
redirect (action: 'login')
return
}
}
}

Internally the redirect method uses the HttpServletResponse object's sendRedi r ect method.

Ther edi r ect method expects one of:

® Another closure within the same controller class:

/1 Call the login action within the sane class
redirect(action: |ogin)

® The name of an action (and controller name if the redirect isn't to an action in the current controller):

/'l Also redirects to the index action in the hone controller
redirect(controller: 'home', action: 'index')

* A URI for aresource relative the application context path:

/'l Redirect to an explicit UR
redirect(uri: "/login.htm")

®* Orafull URL:
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/'l Redirect to a URL
redirect(url: "http://grails.org")

Parameters can optionally be passed from one action to the next using the par ans argument of the metho

redirect(action: 'nyaction', parans: [myparam "myval ue"])

These parameters are made available through the params dynamic property that accesses request param
name as a request parameter, the request parameter is overridden and the controller parameter is used.

Since the par ans object isaMap, you can use it to pass the current request parameters from one action tc

redirect(action: "next", parans: parans)

Finally, you can also include afragment in the target URI:

redirect(controller: "test", action: "show', fragnent: "profile")

which will (depending on the URL mappings) redirect to something like "/myapp/test/show#profile".

Chaining

Actions can also be chained. Chaining allows the model to be retained from one action to the next. For exa
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cl ass Exanpl eChai nControl |l er {

def first() {
chai n(action: second, nodel: [one: 1])

def second () {
chain(action: third, nodel: [two: 2])

def third(
} :

) A
hree: 3])

}

results in the model:

[one: 1, two: 2, three: 3]

The model can be accessed in subsequent controller actions in the chain using the chai nbdel mag
following the call to the chai n method:

cl ass Chai nController {

def nextlnChain() {
def nodel = chai nvbdel . myMode

Likether edi r ect method you can also pass parameters to the chai n method:

chain(action: "actionl", nodel: [one: 1], parans: [nyparam "paraml"])

8.1.5 Data Binding
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Data binding is the act of "binding" incoming request parameters onto the properties of an object or an &
with al necessary type conversion since request parameters, which are typically delivered by a form subr
of a Groovy or Java object may well not be.

Map Based Binding

The data binder is capable of converting and assigning values in a Map to properties of an object. T
properties of the object using the keys in the Map that have values which correspond to property names
the basics:

/'l grail s-app/donmai n/ Person. gr oovy
class Person {

String firstNane

String | ast Nane

| nt eger age

def bindingMap = [firstNane: 'Peter', |astNane: 'Gabriel', age: 63]

def person = new Person(bi ndi ngMap)

assert person.firstNanme == 'Peter'
assert person.|astNane == ' Gabri el
assert person.age == 63

To update properties of adomain object you may assign aMap to the pr oper t i es property of the doma

def bindingMap = [firstNane: 'Peter', |astNane: 'Gabriel', age: 63]

def person = Person. get (sonel d)
person. properties = bindi ngMap

assert person.firstNane == 'Peter'
assert person.lastNane == ' Gbri el
assert person.age == 63

The binder can populate afull graph of objects using Maps of Maps.
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cl ass Person {
String firstNanme
String | ast Name
I nt eger age
Addr ess honeAddr ess

}

cl ass Address {
String county
String country

def bindingMap = [firstNane: 'Peter', |astNane: 'Gabriel', age: 63, honeAddress:

"Engl and'] ]

def person = new Person(bi ndi nghap)

assert person.firstNanme == 'Peter'

assert person.lastNane == 'Gabriel"’

assert person.age == 63

assert person. honmeAddress. county == 'Surrey'
assert person. honmeAddr ess. country == 'Engl and’

Binding To Collections And Maps

The data binder can populate and update Collections and Maps. The following code shows a simple exam|
class:

cl ass Band {
String nane
static hasMany = [al buns: Al bunj
Li st al buns

}

class Al bum {
String title
I nt eger nunber O Tr acks
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def bi ndi ngMap = [nane: ' Genesi
"al buns[ 0] " :
“al bunms[ 1] ' :

def band = new Band( bi ndi nghap)

band.
band.
band.
band.
band.
band.

SI!
[title:
[title:

nane == ' Cenesis
al buns. si ze()
al buns[ 0] . title
al buns[ 0] . nunber OF Tr acks
al buns[ 1] . title
al bums[ 1] . nunber O Tr acks

assert
assert
assert
assert
assert
assert

"Foxtrot',
"Nursery Cryne',

nunber O Tracks: 6],

nunber O Tracks: 7] ]

" Foxtrot'

"Nursery Cryne'

That code would work in the same way if al buns were an array instead of aLi st .

Note that when binding to a Set the structure of the Map being bound to the Set isthe same as that of a
unordered, the indexes don't necessarily correspond to the order of elementsin the Set . In the code exanr
Li st, thebi ndi ngMap could look exactly the same but 'Foxtrot' might be the first album in the Set or
elements in a Set the Map being assigned to the Set must have i d elements in it which represent tt

following example:

The val ue of the indexes 0 and 1 in
val ues that can be anything as | ong
They do not correspond to the order
* is a Set.

*/

def bindingMap = ["al buns[0]": [i
“al bums[ 1] ' : [i

I

found in the database,
wi th the band object.

*

*/
band. properties = bi ndi ngMap

then a binding error wll
More on binding errors |ater.

al buns[ 0] and al buns[1] are arbitrary
as they are unique within the Mp
of elenments in al bunms because al buns

' The Lanb Lies Down On Broadway']
"Selling England By The Pound']]

def band = Band. get (soneBandI d)

/*

* This will find the Albumin albuns that has an id of 9 and will set its title
* to 'The Lanb Lies Down On Broadway' and will find the Albumin al bunms that has
*an id of 4 and set its title to 'Selling England By The Pound' . In both

* cases if the Al bum cannot be found in al bunms then the albumwi |l be retrieved
* fromthe database by id, the Albumw Il be added to al buns and wi || be updated
* with the values described above. |If a Albumw th the specified id cannot be

*

be created and associ at ed

When binding to a Map the structure of the binding Map is the same as the structure of a Map used for bin
square brackets corresponds to the key in the Map being bound to. See the following code:
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class Al bum {
String title
static hasMany = [players: Pl ayer]
Map pl ayers

class Player {
String name
}

def bindingMap = [title: 'The Lanb Lies Down On Broadway',
"players[guitar]': [nanme: 'Steve Hackett']
"players[vocal s]': [nanme: 'Peter Gabriel']
" pl ayer s[ keyboards]': [nane: ' Tony Banks']

def al bum = new Al bun{bi ndi ngMap)

i

assert albumtitle == 'The Lanb Lies Down On Broadway'
assert al bum pl ayers. size() ==

assert al bum pl ayers. guitar.nane == ' Steve Hackett
assert al bum pl ayers. vocal s. nane == ' Peter Gbri el
assert al bum pl ayers. keyboards. name == ' Tony Banks

When updating an existing Map, if the key specified in the binding Map does not exist in the Map being
added to the Map with the specified key asin the following example:
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def bindingMap = [title: 'The Lanb Lies Down On Broadway',
"players[guitar]': [name: 'Steve Hackett'],
"players[vocal s]': [nanme: 'Peter Gabriel']

' pl ayers[ keyboards]': [nane: 'Tony Banks']]
def al bum = new Al bun{bi ndi ngMap)
assert albumtitle == 'The Lanb Lies Down On Broadway'
assert al bum pl ayers. size() ==
assert al bum pl ayers. guitar == ' Steve Hackett'
assert al bum pl ayers.vocals == 'Peter Gabri el
assert al bum pl ayers. keyboards == ' Tony Banks'

def updat edBi ndi ngMap = [' pl ayers[druns]': [nane: 'Phil Collins'],
'pl ayer s[ keyboards]': [nane: 'Anthony Ceorge Banks']]

al bum properti es = updat edBi ndi nghvap

assert albumtitle == 'The Lanb Li es Down On Broadway'

assert al bum pl ayers. size() ==

assert al bum pl ayers. guitar.nane == ' Steve Hackett

assert al bum pl ayers. vocal s. nanme == ' Peter Gabri el

assert al bum pl ayers. keyboar ds. nanme == ' Ant hony Geor ge Banks
assert al bum pl ayers. druns. name == 'Phil Collins

Binding Request Data to the Model

The params object that is available in a controller has special behavior that helps convert dotted request |
binder can work with. For example, if a request includes request parameters named
per son. honeAddr ess. ci ty with values'USA" and 'St. Louis respectively, par ans would include

[ person: [honmeAddress: [country: 'USA', city: 'St. Louis']]]

There are two ways to bind request parameters onto the properties of adomain class. Thefirst involves usi

def save() {
def b = new Book( par ans)
b. save()

The data binding happens within the code new Book( par ans) . By passing the params object to the
recognizes that you are trying to bind from request parameters. So if we had an incoming request like:
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/ book/ save?titl e=The%20St and&aut hor =St ephen%20Ki ng

Thenthetitl e and aut hor request parameters would automatically be set on the domain class. You
binding onto an existing instance:

def save() {
def b = Book. get (parans.id)
b. properties = parans
b. save()

This has the same effect as using the implicit constructor.

When binding an empty String (a String with no charactersin it, not even spaces), the data binder will con
most common case where the intent is to treat an empty form field as having the value null since there i:
parameter. When this behavior is not desirable the application may assign the value directly.

The mass property binding mechanism will by default automatically trim all Strings at bindil
grail s. databi nding.trinStrings property tofalseingrail s-app/ conf/application.

/1 the default value is true
grails.databinding.trinStrings = fal se

Il

The mass property binding mechanism will by default automatically convert all empty Strings to null at
grail s. dat abi ndi ng. convert EnptyStri ngsToNul | property tofaseingri al s-app/ cor

/'l the default value is true
grail s. dat abi ndi ng. convert EnptyStri ngsToNul | = fal se

Il
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The order of events is that the String trimming happens and then null conversion happe
convert EnptyStringsToNul | istrue, not only will empty Strings be converted to null but also |
that thet ri () method returns an empty String.

@ These forms of data binding in Grails are very convenient, but also indiscriminate. In ot
non-transient, typed instance properties of the target object, including ones that you may not
form in your Ul doesn't submit all the properties, an attacker can still send malign da
Fortunately, Grails also makes it easy to protect against such attacks - see the section title
concerns' for more information.

Data binding and Single-ended Associations

If you have aone-t 0- one or many-t 0- one association you can use Grails' data binding capability t
you have an incoming reguest such as:

/ book/ save?aut hor . i d=20

Grails will automatically detect the . i d suffix on the request parameter and look up the Aut hor instanc
as.

def b = new Book( parans)

An association property can be set to nul | by passing the literal St ri ng "null". For example:

/ book/ save?aut hor . i d=nul |

Data Binding and Many-ended Associations

If you have a one-to-many or many-to-many association there are different techniques for data binding dex

If you have a Set based association (the default for a hasMany) then the simplest way to populate ar
example consider the usage of <g: sel ect > below:
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<g: sel ect nane="books"
from="${Book. list()}"
size="5" nultiple="yes" optionkKey="id"
val ue="${aut hor ?. books}" />

This produces a select box that lets you select multiple values. In this case if you submit the form Grail:
select box to populate the book s association.

However, if you have a scenario where you want to update the properties of the associated objects the
subscript operator:

<g:textField name="books[O0].title" value="the Stand" />
<g:textFiel d nanme="books[ 1] .title" val ue="the Shining" />

However, with Set based association it is critical that you render the mark-up in the same order that you
has no concept of order, so athough we're referring to books0 and books1 it is not guaranteed that th
server side unless you apply some explicit sorting yourself.

Thisis not aproblem if you use Li st based associations, sinceaLi st has adefined order and an index
associations.

Note also that if the association you are binding to has a size of two and you refer to an element that is outs

<g:textFiel d nane="books[0].title" value="the Stand" />
<g:textFiel d name="books[ 1] .title" val ue="the Shining" />
<g:textField nanme="books[2].title" value="Red Madder" />

Then Grailswill automatically create a new instance for you at the defined position.

You can bind existing instances of the associated type to a Li st using the same . i d syntax as you \
example:
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<g: sel ect nane="books[0].id" from="${bookList}"
val ue="${aut hor ?. books[ 0] ?2.id}" />

<g: sel ect name="books[1].id" from="${bookList}"
val ue="${aut hor ?. books[ 1] ?.id}" />

<g: sel ect nane="books[2].id" from"${bookList}"
val ue="${aut hor ?. books[ 2] ?.id}" />

Would allow individual entriesinthebooks Li st to be selected separately.

Entries at particular indexes can be removed in the same way too. For example:

<g: sel ect nanme="books[O0].id
from=" ${Book. | i st ()
value:"${author7 bo
noSel ecti on="["'nul I

%ks[ 0]2.id}"
i

Will render a select box that will remove the association at booksO if the empty option is chosen.

Binding to a Map property works the same way except that the list index in the parameter name is replacec

<g: sel ect nane:"inages[cover].id
from=" ${Inage list()}"
val ue=" ${book7 |nages[cover]9 id}"
noSel ection="['null"': ""]"/>

Thiswould bind the selected image into the Map property i mages under akey of " cover .

When binding to Maps, Arrays and Collections the data binder will automatically grow the size of the coll¢

4 The default limit to how large the binder will grow a collection is 256. If the data binder enc
the collection be grown beyond that limit, the entry is ignored. The limit may be configure
grail s. dat abi ndi ng. aut oG- owCol | ecti onLi m t property inappl i cati on. ¢
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/'l grails-app/conf/application.groovy

/'l the default value is 256
grail s. dat abi ndi ng. aut oG owCol | ectionLinit = 128

Il

Data binding with Multiple domain classes

It is possible to bind data to multiple domain objects from the params object.

For example so you have an incoming request to:

/ book/ save?book. titl e=The%20St and&aut hor . nane=St ephen%20Ki ng

You'll notice the difference with the above request is that each parameter has a prefix such as aut hc
parameters belong to which type. Grails' par ans object is like a multi-dimensional hash and you ce
parameters to bind.

def b = new Book( par ans. book)

Notice how we use the prefix before the first dot of the book. ti t| e parameter to isolate only param
same with an Aut hor domain class:

def a = new Aut hor (parans. aut hor)

Data Binding and Action Arguments
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Controller action arguments are subject to request parameter data binding. There are 2 categories of co
command objects. Complex types are treated as command objects. See the Command Objects section of
basic object types. Supported types are the 8 primitives, their corresponding type wrappers and java.lan¢
parameters to action arguments by name:

cl ass AccountingController {

/' account Number will be initialized with the value of parans.account Nunber

/1 account Type will be initialized with paranms.account Type

def di spl ayl nvoi ce(String account Nunber, int account Type) {
...

}

}

For primitive arguments and arguments which are instances of any of the primitive type wrapper classes a
request parameter value can be bound to the action argument. The type conversion happens automaticall
par ans. account Type request parameter has to be converted to an i nt . If type conversion fails foi
value per normal Java behavior (null for type wrapper references, false for booleans and zero for numbers
err or s property of the defining controller.

[ accounti ng/ di spl ayl nvoi ce?account Nunmber =B59786&account Type=bogusVal ue

Since "bogusValue" cannot be converted to type int, the value of accountType will be zero, the controll
controller's errors. error Count will be equal to 1 and the controller's errors. get Fi el dI
corresponding error.

If the argument name does not match the name of the request parameter then the @r ai | s. web. Requ
an argument to express the name of the request parameter which should be bound to that argument:

i nport grails.web. Request Par anet er
cl ass AccountingController {

/'l mai nAccount Nunber will be initialized with the value of parans.account Nunber

/1 account Type will be initialized with paranms.account Type

def di spl ayl nvoi ce( @Request Par anet er (' account Nunber') String mai nAccount Nurmber
...

}

}

Data binding and type conversion errors
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Sometimes when performing data binding it is not possible to convert a particular String into a particul;
error. Grailswill retain type conversion errors inside the errors property of a Grails domain class. For exan

cl ass Book {

URL publ i sher URL

Here we have adomain class Book that usesthej ava. net . URL classto represent URLSs. Given an incc

/ book/ save?publ i sher URL=a- bad- ur |

itisnot possible to bind the string a- bad- ur | tothepubl i sher URL property as atype mismatch erro

def b = new Book( par ans)

if (b.hasErrors()) {
println "The val ue ${b.errors. getFiel dError (' publisherURL').rejectedVal ue}" +
"is not avalid URLI'"

Although we have not yet covered error codes (for more information see the section on Validation), for ty
fromthegrai | s-app/i 18n/ nessages. properti es fileto usefor the error. You can use a generi

typeM smat ch. java. net. URL=The field {0} is not a valid URL

Or amore specific one:
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typeM smat ch. Book. publ i sher URL=The publ i sher URL you specified is not a valid URL

The BindUsing Annotation

The BindUsing annotation may be used to define a custom binding mechanism for a particular field in a:
the field the closure value of the annotation will be invoked with 2 arguments. The first argument is the ob
second argument is DataBindingSource which is the data source for the data binding. The value returned
The following example would result in the upper case version of the nane value in the source being appli¢

i nport org.grails. databi ndi ng. Bi ndUsi ng

cl ass Soned ass {
@i ndUsi ng({obj, source ->

/] sour ce Dat aSour ceBi nding which is simlar to a Map

is
/land defines get At operation but source.nane cannot be used here.
/[1ln order to get nane from source use getAt instead as shown bel ow.

source[ ' name'] ?. t oUpper Case()

String nane

< Note that data binding is only possible when the name of the request parameter matches wit
Here, nanme from request parameters matches with nane from SoneCl ass.

The BindUsing annotation may be used to define a custom binding mechanism for all of the fields on a pe
aclass, the value assigned to the annotation should be a class which implements the BindingHelper inter
time avalue is bound to a property in the class that this annotation has been applied to.

@i ndUsi ng( Soned assWi chl npl ement sBi ndi ngHel per)
cl ass Soned ass {

String soneProperty

I nt eger sonmeO her Property

Custom Data Converters
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The binder will do alot of type conversion automatically. Some applications may want to define their owr
way to do thisisto write a class which implements VaueConverter and register an instance of that class a

package com nyapp.converters

i mport org.grails. databinding. converters. Val ueConverter
/**

* A custom converter which will convert String of the
* form'city:state' into an Address object.

*/

cl ass AddressVal ueConverter inplenents Val ueConverter {

bool ean canConvert (val ue) {
val ue instanceof String
}

def convert (val ue) {
def pieces = value.split(':")
new com myapp. Address(city: pieces[0], state: pieces[1])

Gl ass<?> get Target Type() {
com nyapp. Addr ess

An instance of that class needs to be registered as a bean in the Spring application context. The bean nan
VaueConverter will be automatically plugged in to the data binding process.

[l grails-app/conf/spring/resources. groovy

beans = {

addressConverter com nyapp. converters. AddressVal ueConvert er
Il

}
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cl ass Person {
String firstName
Addr ess honeAddr ess

}

cl ass Address {
String city
String state

def person = new Person()

person. properties = [firstNanme: 'Jeff', honeAddress: "O Fallon: M ssouri"]
assert person.firstName == 'Jeff"’

assert person. homeAddress.city = "O Fal |l on"

assert person. honeAddress.state = ' M ssouri'

Date Formats For Data Binding

A custom date format may be specified to be used when binding a String to a Date value by applying the E

i mport org.grails. databi ndi ng. Bi ndi ngFor nat

class Person {
@Bi ndi ngFor mat (' Mvddyyyy' )
Dat e birthDate

A global setting may be configured in appl i cat i on. gr oovy to define date formats which will be use

[l grails-app/conf/application.groovy

grail s. dat abi ndi ng. dat eFormats = [' MMddyyyy', 'yyyy-MMdd HH mm ss. S, "yyyy- M d

The formats specified ingr ai | s. dat abi ndi ng. dat eFor mat s will be attempted in the order in wh
marked with @BindingFormat, the @BindingFormat will take precedence over the values specified in gr ¢

The default formats that are used are "yyyy-MM-dd HH:mm:ss.S", "yyyy-MM-dd'T'hh:mm:ssZ™ and "yy

Custom Formatted Converters
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Y ou may supply your own handler for the BindingFormat annotation by writing a class which impleme
registering an instance of that class as a bean in the Spring application context. Below is an example of att
the case of a String based on the value assigned to the BindingFormat annotation.

package com myapp. converters
i mport org.grails. databinding. converters. FormattedVal ueConvert er

cl ass FormattedStringVal ueConverter inplenents FormattedVal ueConverter {
def convert(value, String format) {
i f(' UPPERCASE' == format) {
val ue = val ue. t oUpper Case()
} else if(' LOANERCASE == format) {
val ue = val ue. t oLower Case()
}

val ue
Cl ass get Target Type() {

/'l specifies the type to which this converter may be applied
String

An instance of that class needs to be registered as a bean in the Spring application context. The bean nan
FormattedV alueConverter will be automatically plugged in to the data binding process.

/'l grails-app/conf/spring/resources. groovy

beans = {

formattedStri ngConverter com nyapp. converters. FormattedStri ngVal ueConverter
Il

}

With that in place the Bi ndi ngFor mat annotation may be applied to String fields to inform the data bin
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i mport org.grails. databinding. Bi ndi ngFor mat

cl ass Person {
@i ndi ngFor mat (' UPPERCASE' )
String soneUpper CaseString

@i ndi ngFor mat (' LONERCASE' )
String sonmeLower CaseString

String sonmeQ herString
}

Localized Binding Formats

The Bi ndi ngFor mat annotation supports localized format strings by using the optional code attribute
value will be used as the message code to retrieve the binding format string from the nessageSour ce
lookup will be localized.

i mport org.grails. databi ndi ng. Bi ndi ngFor nat

cl ass Person {
@Bi ndi ngFor mat (code="' dat e. fornmats. bi rt hdays')
Date birthDate

# grail s-app/conf/il8n/ messages. properties
date. formats. bi rt hdays=Mvddyyyy

# grails-app/conf/il8n/ messages_es. properties
date.formats. bi rt hdays=ddMWyyy

Structured Data Binding Editors
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A structured data binding editor is a helper class which can bind structured request parameters to a proper
is binding to a Dat e object which might be constructed from several smaller pieces of information cont
like bi rt hday_nont h, bi rt hday_dat e and bi rt hday_year . The structured editor would retrie
and use them to construct aDat e.

The framework provides a structured editor for binding to Dat e objects. An application may register it
appropriate. Consider the following classes:

/'l src/groovy/ dat abi ndi ng/ Gadget . gr oovy
package dat abi ndi ng

cl ass CGadget ({
Shape expandedShape
Shape conpressedShape

/'l src/groovy/ dat abi ndi ng/ Shape. gr oovy
package dat abi ndi ng

cl ass Shape {
int area
}

A Gadget has 2 Shape fields. A Shape has an ar ea property. It may be that the application wants
hei ght and use those to calculate the ar ea of a Shape at binding time. A structured binding editor isw

The way to register a structured editor with the data binding process is to add an instance of the org.gr
interface to the Spring application context. The easiest way to implement the TypedSt r uct ur ed
org.grails.databinding.converters.AbstractStructuredBindingEditor abstract class and override the get Pr ¢
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/'l src/groovy/ dat abi ndi ng/ converters/ StructuredShapeEditor. groovy
package dat abi ndi ng. converters

i mport dat abi ndi ng. Shape
i mport org.grails. databi ndi ng. converters. Abstract Struct uredBi ndi ngEdi t or
cl ass StructuredShapeEditor extends Abstract StructuredBi ndi ngEdi t or <Shape> {

publ i c Shape get PropertyVal ue(Map val ues) {
[l retrieve the individual values fromthe Mp
def width = values.w dth as int
def hei ght = val ues. hei ght as int

/'l use the values to calculate the area of the Shape
def area = width * height

/'l create and return a Shape with the appropriate area
new Shape(area: area)
}

Aninstance of that class needs to be registered with the Spring application context:

/'l grail s-app/conf/spring/resources. groovy
beans = {
shapeEdi t or dat abi ndi ng. converters. Struct uredShapeEdi t or

/Il
}

When the data binder binds to an instance of the Gadget classit will check to seeif there are request par
expandedShape which have a value of "struct” and if they do exist, that will trigger the use of the

components of the structure need to have parameter names of the form propertyName_structuredElemen
that would mean that the conpr essedShape request parameter should have a value of "struct"
conpr essedShape_hei ght parameters should have values which represent the width and the hei
expandedShape request parameter should have a value of "struct”" and the expandedShape_w dt

should have values which represent the width and the height of the expanded Shape.
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/'l grails-app/controllers/deno/ DenoController.groovy
cl ass DemoController {

def createGadget (Gadget gadget) {
/~k

/ deno/ cr eat eGadget ?expandedShape=st r uct &expandedShape_w dt h=80&expandedShape_hei g
&conpr essedShape=st r uct &onpr essedShape_w dt h=10&conpr e

*/

/1 with the request paraneters shown above gadget.expandedShape. area woul d be 240
/'l and gadget. conpressedShape. area woul d be 30

Il

}
}

Typically the request parameters with "struct” as their value would be represented by hidden form fields.

Data Binding Event Listeners

The DataBindingL istener interface provides a mechanism for listeners to be notified of data binding events
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package org. grail s. dat abi ndi ng. events;

i mport org.grails. databinding.errors. Bi ndi ngError;

public interface DataBi ndi ngLi stener {

/**

/**

/**

/**

/**

/**

* @eturn true if the listener is interested in events for the specified typ
*/
bool ean supports(Cd ass<?> cl azz);

Cal | ed when data binding is about to start.

*

*

* @aramtarget The object data binding is being inposed upon

* @aramerrors the Spring Errors instance (a org.springfranework. validation
* @eturn true if data binding should continue

*/

Bool ean bef oreBi ndi ng(Cbj ect target, Object errors);

* Call ed when data binding is about to i nposed on a property

@aram target The object data binding is being inposed upon

@ar am propertyName The nane of the property being bound to

@ar am val ue The val ue of the property bei ng bound

@aramerrors the Spring Errors instance (a org.springfranework. validation
@eturn true if data binding should continue, otherw se return false

EE

*

*/
Bool ean bef oreBi ndi ng(oj ect target, String propertyNane, Object value, hjec

Cal l ed after data binding has been inposed on a property
@aram target The object data binding is being inposed upon

@ar am propertyNanme The nane of the property that was bound to
@aramerrors the Spring Errors instance (a org.springframework. validation

* Ok X F

*/
voi d afterBi ndi ng(Object target, String propertyNanme, Cbject errors);

Cal | ed after data binding has finished.

* % F ok

@aram target The object data binding is being inposed upon

@aramerrors the Spring Errors instance (a org.springframework. validation
*/

voi d afterBinding(Cbject target, Object errors);

Cal | ed when an error occurs binding to a property

@aram error encapsul ates information about the binding error
@aramerrors the Spring Errors instance (a org.springfranmework. validation
@ee Bi ndi ngError

I R

*/
voi d bi ndi ngError (Bi ndi ngérror error, Object errors);

Any bean in the Spring application context which implements that interface will automatically
DataBindingListenerAdapter class implements the Dat aBi ndi ngLi st ener interface and provides de
the interface so this class is well suited for subclassing so your listener class only needs to provide i
interested in.

The Grails data binder has limited support for the older BindEventListener style listeners. Bi ndEvent Li
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package org. codehaus. groovy. grail s. web. bi ndi ng;

i nport org.springframewor k. beans. Mut abl ePr opert yVal ues;
i mport org.springframework. beans. TypeConverter;

public interface Bi ndEventLi stener {

/**
* @aramtarget The target to bind to
* @aram source The source of the binding, typically a Map
* @aram typeConverter The type converter to be used
*/
voi d doBi nd( Obj ect target, Miutabl ePropertyVal ues source, TypeConverter typeCo
}

Support for Bi ndEventListener is disabled by default. To enable support
grail s. dat abi ndi ng. enabl eSpri ngEvent Adapt er property ingr ai | s- app/ conf/ appl

/'l grails-app/conf/application.groovy
grail s. dat abi ndi ng. enabl eSpri ngEvent Adapt er =t r ue

With enabl eSpri ngEvent Adapt er set to true instances of Bi ndEvent Li st ener whict
automatically be registered with the data binder. Notice that the Mut abl ePr opert yVal ues and
method in Bi ndEvent Li st ener are Spring specific classes and are not relevant to the current data b
for those arguments. The only real value passed into the doBi nd method will be the object being bound t
compatibility and will be useful for a subset of scenarios. Developers are encouraged to migrate their
Dat aBi ndi ngLi st ener model.

Using The Data Binder Directly

There are situations where an application may want to use the data binder directly. For example, to do binc
isnot adomain class. The following will not work because the pr oper ti es property isread only.

/'l src/groovy/ bi ndi ngdeno/ W dget . gr oovy
package bi ndi ngdeno

class Wdget {
String nane
I nt eger size
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/'l grails-app/services/bindi ngdeno/ W dget Ser vi ce. gr oovy
package bi ndi ngdeno

cl ass Wdget Servi ce {

def updat eW dget (W dget w dget, Map data) ({
/1 this will throw an exception because
/'l properties is read-only
wi dget . properties = data

An instance of the data binder is in the Spring application context with a bean name of grai | sW
DataBinder interface. The following code demonstrates using the data binder directly.

/'l grails-app/services/bi ndi ngdnmeo/ W dget Ser vi ce
package bi ndi ngdeno

i mport org.grails. databinding. Si npl eMapDat aBi ndi ngSour ce
cl ass Wdget Service {

/1 this bean will be autowired into the service
def grail sWebDat aBi nder

def updat eW dget (W dget w dget, Map data) ({
grai | sWwebDat aBi nder. bi nd wi dget, data as Si npl eMapDat aBi ndi ngSour ce

See the DataBinder documentation for more information about overloaded versions of the bi nd method.

Data Binding and Security Concerns

When batch updating properties from request parameters you need to be careful not to allow clients tc
persisted in the database. Y ou can limit what properties are bound to a given domain class using the subscr

def p = Person.get(1)

p. properties['firstNane','l|astNane'] = parans

Inthiscaseonly thef i r st Name and | ast Name properties will be bound.
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Another way to do thisis is to use Command Objects as the target of data binding instead of domain «
bindData method.

The bi ndDat a method allows the same data binding capability, but to arbitrary objects:

def p = new Person()
bi ndDat a( p, parans)

The bi ndDat a method aso lets you exclude certain parameters that you don't want updated:

def p = new Person()
bi ndDat a(p, paranms, [exclude: '"dateO'Birth'])

Or include only certain properties:

def p = new Person()
bi ndDat a(p, params, [include: ['firstNane', 'lastNane']])

&% Note that if an empty List is provided as a value for the i ncl ude parameter then all field:
they are not explicitly excluded.

The bindable constraint can be used to globally prevent data binding for certain properties.

8.1.6 XML and JSON Responses
Using the render method to output XML

Grails supports afew different ways to produce XML and JSON responses. The first is the render method.

Ther ender method can be passed a block of code to do mark-up building in XML:
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def list() {
def results = Book.list()

render (content Type: "text/xm ") {
books {
for (b inresults) {
book(title: b.title)
}

The result of this code would be something like:

<books>
<book title="The Stand" />
<book title="The Shining" />
</ books>

Be careful to avoid naming conflicts when using mark-up building. For example this code would produce

def list() {
def books = Book.list() // naming conflict here

render (content Type: “"text/xm") {
books {
for (b in results) {
book(title: b.title)

Thisis because thereislocal variable books which Groovy attempts to invoke as a method.

Using the render method to output JSON

Ther ender method can aso be used to output JSON:
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def list() {
def results = Book.list()

render (cont ent Type: "application/json") {
books = array {
for (b in results) {
book title: b.title
}

In this case the result would be something along the lines of:

{"title":"The Stand"},
{"title":"The Shining"}

The same dangers with naming conflicts described above for XML also apply to JSON building.

Automatic XML Marshalling

Grails also supports automatic marshalling of domain classesto XML using special converters.

To start off with, import thegr ai | s. convert er s package into your controller:

i nport grails.converters.*

Now you can use the following highly readable syntax to automatically convert domain classesto XML.:

render Book.list() as XM

The resulting output would look something like the following::
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<?xm version="1.0" encodi ng="1 SO 8859-1"?>
<list>
<book id="1">
<aut hor >St ephen Ki ng</ aut hor >
<title>The Stand</title>
</ book>
<book id="2">
<aut hor >St ephen Ki ng</ aut hor >
<title>The Shining</title>
</ book>
</list>

For more information on XML marshalling see the section on REST

Automatic JSON Marshalling

Grails also supports automatic marshalling to JSON using the same mechanism. Simply substitute XM wi

render Book.list() as JSON

The resulting output would ook something like the following:

{"id":1,
"cl ass": "Book",
"aut hor": " St ephen King",
"title":"The Stand"},
{"id":2,
"cl ass": "Book",
"aut hor": " St ephen King",
"rel easeDat e": new Dat e(1194127343161),
“title":"The Shining"}

8.1.7 More on JSONBuilder

The previous section on on XML and JSON responses covered simplistic examples of rendering XML anc
by Grailsisthe standard XmlSlurper found in Groovy, the JSON builder is a custom implementation speci

JSONBuilder and Grails versions
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JSONBUuilder behaves different depending on the version of Grails you use. For version below 1.2 the de
This section covers the usage of the Grails 1.2 JSONBuilder

For backwards compatibility the old JSONBui | der class is used with the r ender method for
JSONBuUI | der classset thefollowing inappl i cati on. groovy:

grails.json.legacy. builder = false

Rendering Simple Objects

To render asimple JSSON object just set properties within the context of the Closure:

render (cont ent Type: "application/json") {
hello = "worl d"
}

The above will produce the JSON:

{"hello":"worl d"}

Rendering JSON Arrays

Torender alist of objects simple assign alist:

render (cont ent Type: "application/json") {
categories = ['a', 'b', 'c']

Thiswill produce:
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{"categories":["a","b","c"]}

Y ou can aso render lists of complex objects, for example:

render (cont ent Type: "application/json") {
categories = [ { a="A"}, { b ="B" } ]

Thiswill produce:

{"categories":[ {"a":"A"} , {"b":"B"}] }

Use the specia el ement method to return alist asthe root:

render (cont ent Type: "application/json") {
el emrent 1
el ement 2
el emrent 3

The above code produces:

[1,2,3]

Rendering Complex Objects
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Rendering complex objects can be done with Closures. For example:

render (cont ent Type: "application/json") {
categories = ['a', '"b'", 'c'
title = "Hell o JSON'
informati on = {
pages = 10

The above will produce the JSON:

{"categories":["a","b","c"],"title":"Hello JSON',"informati on": {"pages": 10}}

Arrays of Complex Objects

As mentioned previously you can nest complex objects within arrays using Closures:

render (cont ent Type: "application/json") {
categories = [ { a="A"}, { b ="B" } ]

You can usethe ar r ay method to build them up dynamically:

def results = Book.list()
render (cont ent Type: "application/json") {
books = array {
for (b inresults) {
book title: b.title
}

Direct JSONBuilder APl Access
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If you don't have access to ther ender method, but still want to produce JSON you can use the API direc

def builder = new JSONBui | der ()

def result = builder.build {
categories = ['a', 'b'", 'c']
title = "Hell o JSON'
i nformati on = {
pages = 10

}

[l prints the JSON text
println result.toString()

def sw = new StringWiter()
result.render sw

8.1.8 Uploading Files
Programmatic File Uploads

Grails supports file uploads using Spring's MultipartHttpServletRequest interface. The first step for file up

Upl oad Form <br />
<g: upl oadFor m acti on="upl oad" >
<i nput type="file" name="nyFile" />
<i nput type="submt" />
</ g: upl oadFor n»

Theupl oadFor mtag conveniently addstheenct ype="rmul ti part/for m dat a" attributeto the s

There are then anumber of ways to handle the file upload. One isto work with the Spring MultipartFile in

def upload() {
def f = request.getFile(' nyFile")

if (f.enmpty) {
flash. nessage = 'file cannot be enpty
render (vi ew. ' upl oadForm)
return

}

f.transferTo(new File('/sone/local/dir/myfile.txt'))
response. sendError (200, 'Done')
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This is convenient for doing transfers to other destinations and manipulating the file directly as you can
MultipartFile interface.

File Uploads through Data Binding

File uploads can also be performed using data binding. Consider this | nage domain class:

class I mage {
byte[] nyFile

static constraints = {
[/ Limt upload file size to 2MB
myFil e maxSi ze: 1024 * 1024 * 2

If you create an image using the par ans object in the constructor as in the example below, Grails will au
themyFi | e property:

def inmg = new | mage( par ans)

It's important that you set the size or maxSize constraints, otherwise your database may be created with &
sized files. For example, both H2 and MySQL default to a blob size of 255 bytesfor byt e properties.

It isalso possible to set the contents of the file as a string by changing the type of the myFi | e property on

class I mage {
String nyFile

8.1.9 Command Objects

Grails controllers support the concept of command objects. A command object is a class that is used in
validation of datathat may not fit into an existing domain class.

& Note: A classisonly considered to be acommand object when it is used as a parameter of an
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Declaring Command Objects

Command object classes are defined just like any other class.

cl ass Logi nCommand i npl ements grails.validation.Validateable {
String username
String password

static constraints = {
user name( bl ank: fal se, mnSize: 6)
password(bl ank: false, mnSize: 6)

In this example, the command object class implements the Val i dat eabl e trait. The Val i dat eabl e
in domain classes. If the command object is defined in the same source file as the controller that i
Val i dat eabl e. Itisnot required that command object classes be validateable.

By default, all Val i dat eabl e object properties are nul | abl e: f al se which matches the beha
Val i dat eabl e that hasnul | abl e: tr ue properties by default, you can specify this by defining a d:

cl ass Aut hor Sear chConmand i npl ements grails.validation.Validateable {
String nane
I nt eger age

static bool ean defaul t Nul I abl e() {
true
}

In this example, both nane and age will allow null values during validation.

Using Command Objects

To use command objects, controller actions may optionally specify any number of command object paran
that Grails knows what objects to create and initialize.

Before the controller action is executed Grails will automatically create an instance of the command objec
request parameters. If the command object classis marked with Val i dat eabl e then the command obje
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cl ass Logi nController {

def | ogi n(Logi nConmand crd) {
if (cnd. hasErrors()) {
redirect(action: 'loginForm)
return

}

/1 work with the command obj ect data

}
}

If the command object's type is that of adomain class and thereisan i d request parameter then instead of
a new instance a call will be made to the static get method on the domain class and the value of the
Whatever is returned from that call to get iswhat will be passed into the controller action. This means
corresponding record is found in the database then the value of the command object will be nul | . If
database then nul | will be passed as an argument to the controller action and an error will be added the
object's type isadomain class and thereisno i d request parameter or thereisan i d request parameter ¢
into the controller action unless the HTTP request method is "POST", in which case a new instance of tt
domain class constructor. For all of the cases where the domain class instance is non-null, data binding i<
"POST", "PUT" or "PATCH".

Command Objects And Request Parameter Names

Normally request parameter names will be mapped directly to property names in the command object. Nes
the object graph in an intuitive way. In the example below a request parameter named name will be boun
and arequest parameter named addr ess. ci ty will be boundtotheci ty property of theaddr ess prt

class StoreController {
def buy(Person buyer) {
...
}

}

cl ass Person {
String name
Addr ess address

}

cl ass Address {
String city

A problem may arise if a controller action accepts multiple command objects which happen to contain tl
example.
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class StoreController {
def buy(Person buyer, Product product) {
...

}
}

cl ass Person {
String name
Addr ess address

}

cl ass Address {
String city

cl ass Product {
String name

If there is arequest parameter named nane it isn't clear if that should represent the name of the Pr oduc
of the problem can come up if a controller action accepts 2 command objects of the same type as shown be

class StoreController {

def buy(Person buyer, Person seller, Product product) {
...
}

}

cl ass Person {
String nane
Addr ess addr ess

}

cl ass Address {
String city

cl ass Product {
String nane

To help deal with this the framework imposes special rules for mapping parameter names to command ¢
will treat all parameters that begin with the controller action parameter name as belonging to the corr:
pr oduct . nanme request parameter will be bound to the nane property in the pr oduct argument, the
to the nane property in the buyer argument the sel | er. addr ess. ci ty request parameter will be
property of thesel | er argument, etc...

Command Objects and Dependency Injection

Command objects can participate in dependency injection. Thisis useful if your command object has sor
service:
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cl ass Logi nCommand i npl enments grails.validation.Validateable {
def | ogi nService

String usernane
String password

static constraints = {
usernane validator: { val, obj ->
obj . | ogi nSer vi ce. canLogi n( obj . user nane, obj . password)

In this example the command object interacts with the | ogi nSer vi ce bean which isinjected by name fi

Binding The Request Body To Command Objects

When arequest is made to a controller action which accepts a command object and the request contains:
the request based on the request content type and use the body to do data binding on the command object.

[l grails-app/controllers/bindi ngdeno/ DenoControl | er. groovy
package bi ndi ngdeno

cl ass DenmoController {

def createWdget (Wdget w) {
render "Nanme: ${w?.nane}, Size: ${w?.size}"
}

}

class Wdget {
String nanme
I nt eger size

$ curl -H "Content-Type: application/json" -d '{"nane":"Sone W dget", "size":"42"}
Nane: Sonme W dget, Size: 42
~$
$ curl -H "Content-Type: application/xm" -d '<w dget><name>Sone O her W dget</na
| ocal host : 8080/ bodybi nd/ deno/ cr eat eW dget
Nane: Sonme Ot her Wdget, Size: 2112
~$
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Note that the body of the request is being parsed to make that work. Any attempt to read the body of the re
input stream will be empty. The controller action can either use a command object or it can parse the body
referring to something like request.JSON), but cannot do both.

/'l grails-app/controllers/bindi ngdeno/ DenmoControl | er. groovy
package bi ndi ngdeno

cl ass DenoController {

def createWdget (Wdget w) ({
/1 this will fail because it requires reading the body,
/'l which has al ready been read.
def json = request.JSON

[T

8.1.10 Handling Duplicate Form Submissions

Grails has built-in support for handling duplicate form submissions using the " Synchronizer Token Patterr
tag:

<g: form useToken="true" ...>

Then in your controller code you can use the withForm method to handle valid and invalid requests:

wi t hFor m {
/1 good request
}.invalidToken {
/'l bad request
}

If you only provide the withForm method and not the chained i nval i dToken method then by de
flash.inval i dToken variable and redirect the request back to the original page. This can then be che
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<g:if test="${flash.invalidToken}">
Don't click the button tw ce
</g:if>

@ ThewithForm tag makes use of the session and hence requires session affinity or clustered sex

8.1.11 Simple Type Converters

Type Conversion Methods

If you prefer to avoid the overhead of Data Binding and simply want to convert incoming parameters (t
type the params object has a number of convenience methods for each type:

def total = parans.int('total"')

The above example uses the i nt method, and there are also methods for bool ean, | ong, char, shor
and safe from any parsing errors, so you don't have to perform any additional checks on the parameters.

Each of the conversion methods allows a default value to be passed as an optional second argument. The (
entry cannot be found in the map or if an error occurs during the conversion. Example:

def total = params.int('total', 42)

These same type conversion methods are also available onthe at t r s parameter of GSP tags.

Handling Multi Parameters

A common use case is dealing with multiple request parameters of the same name. For exam
?nane=Bob&nane=Judy.

In this case dealing with one parameter and dealing with many has different semantics since Groovy's ite
character. To avoid this problem the params object providesal i st method that always returns alist:
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for (name in parans.list('name')) {
println nane

8.1.12 Declarative Controller Exception Handling

Grails controllers support a simple mechanism for declarative exception handling. If a controller declares
argument typeisj ava. | ang. Except i on or some subclass of j ava. | ang. Except i on, that mef
controller throws an exception of that type. See the following example.

/'l grails-app/controllers/deno/ DenoController.groovy
package deno

cl ass DemobController {

def soneAction() {
do sone work
}

def handl eSQLExcepti on( SQLException e) {
render ' A SQLException Was Handl ed

def handl eBat chUpdat eExcept i on( Bat chUpdat eException e) {
redirect controller: '"logging , action: 'batchProbl en
}

def handl eNunber For mat Except i on( Nunber For mat Excepti on nfe) {
[ probl emDescription: 'A Nunmber Was Invalid']

That controller will behave as if it were written something like this...
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/'l grails-app/controllers/deno/ DenoController.groovy
package deno

cl ass DenoController {

def soneAction() {
try {
/1 do sone work
} catch (Bat chUpdat eException e) {
return handl eBat chUpdat eExcepti on(e)
} catch (SQLException e) {
return handl eSQLExcepti on(e)
} catch (Nunber For mat Exception e) {
return handl eNumber For mat Excepti on(e)
}

}

def handl eSQLExcepti on( SQLException e) {
render ' A SQLException Was Handl ed

}
def handl eBat chUpdat eExcepti on( Bat chUpdat eExcepti on e)
redirect controller: 'logging' , action: 'batchProblen
}

def handl eNunber For mat Except i on( Nunber For mat Excepti on nfe) {
[ probl enDescri ption: " A Nunber Was Invalid']

The exception handler method names can be any valid method name. The name is not what makes the |
argument type is the important part.

The exception handler methods can do anything that a controller action can do including invoking r endel

One way to share exception handler methods across multiple controllersis to use inheritance. Exception |
an application could define the exception handlers in an abstract class that multiple controllers extend
methods across multiple controllersisto use atrait, as shown below...

/'l srcl/groovy/ com denp/ Dat abaseExcepti onHandl er. gr oovy
package com deno

trait DatabaseExcepti onHandl er {
def handl eSQLExcepti on( SQLException e) {
/1 handl e SQLException
}

def handl eBat chUpdat eExcepti on( Bat chUpdat eException e) {
/' handl e Bat chUpdat eExcepti on
}
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/1 grails-app/controllers/con demo/ DenoControl | er. groovy
package com deno

cl ass DenoControl | er inplenments DatabaseExcepti onHandl er {

/1 all of the exception handl er nethods defined
/1 in DatabaseExcepti onHandl er will be added to
/1 this class at conpile tine

}

Exception handler methods must be present at compile time. Specifically, exception handler method
controller class are not supported.

8.2 Groovy Server Pages

Groovy Servers Pages (or GSP for short) is Grails view technology. It is designed to be familiar for users
far more flexible and intuitive.

GSPsliveinthegr ai | s- app/ vi ews directory and are typically rendered automatically (by conventior

render (view. "index")

A GSPistypically amix of mark-up and GSP tags which aid in view rendering.

4 Although it is possible to have Groovy logic embedded in your GSP and doing this will be
practice is strongly discouraged. Mixing mark-up and code is a bad thing and most GSP page
do so.

A GSP typically has a "model” which is a set of variables that are used for view rendering. The model i<
example consider the following controller action:

def show() {
} [ book: Book. get (parans.id)]

This action will look up a Book instance and create a model that contains akey called book. Thiskey ce
the name book:
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${book. titl e}

@ Embedding data received from user input has the risk of making your application vulnerak
(XSS) attack. Please read the documentation on XSS prevention for information on how to pre

8.2.1 GSP Basics

In the next view sections we'll go through the basics of GSP and what is available to you. First off let's cov
should be familiar with.

GSP supports the usage of <% %> scriptlet blocks to embed Groovy code (again this is discouraged):

<htm >
<body>
<% out << "Hello GSP'" %
</ body>
</htm >

You can aso usethe <% % syntax to output values:

<htm >
<body>
<%"Hello GSP!" %
</ body>
</htm >

GSP also supports JSP-style server-side comments (which are not rendered in the HTML response) asthe
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<ht m >
<body>
<% - This is my conment --%
<%"Hello GSP!" %
</ body>
</htm >

@ Embedding data received from user input has the risk of making your application vulnerak
(XSS) attack. Please read the documentation on XSS prevention for information on how to pre

8.2.1.1 Variables and Scopes

Within the <% %> brackets you can declare variables.

<% now = new Date() %

and then access those variables later in the page:

<UE=nowes

Within the scope of a GSP there are a number of pre-defined variables, including:
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® applicati on - Thejavax.servlet.ServletContext instance

® applicationCont ext The Spring ApplicationContext instance

e flash - Theflash object

® grail sApplication - TheGralsApplication instance

® out - Theresponse writer for writing to the output stream
® par ans - The params object for retrieving request parameters

® request - The HttpServletRequest instance

® response - The HttpServletResponse instance
® sessi on - The HttpSession instance
* webRequest - The GrailsWebReqguest instance

8.2.1.2 Logic and Iteration

Using the <% %> syntax you can embed loops and so on using this syntax:

<htm >
<body>
<%[1,2, 3,4].each { num-> %
<p><%"Hello ${num!" %</ p>
<% %
</ body>
</htm >

Aswell aslogical branching:

<htm >
<body>
<% if (parans.hello == "true')%
<%"Hel | o! " %
<% el se %
<%" Goodbye! " %
</ body>
</htm >

8.2.1.3 Page Directives
GSP also supports afew JSP-style page directives.
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The import directive lets you import classes into the page. However, it israrely needed due to Groovy's de

<%@ page i nport="java.awt.*" %

GSP aso supports the contentType directive:

<%@ page content Type="application/json" %

The contentType directive allows using GSP to render other formats.

8.2.1.4 Expressions

In GSP the <%= %> syntax introduced earlier is rarely used due to the support for GSP expressions. A G
or aGroovy GString and takes the form ${ expr } :

<ht m >
<body>
Hel | o ${par ans. nane}
</ body>
</htm >

However, unlike JSP EL you can have any Groovy expression withinthe ${ . . } block.

@ Embedding data received from user input has the risk of making your application vulnerak
(XSS) attack. Please read the documentation on XSS prevention for information on how to pre

8.2.2 GSP Tags

Now that the less attractive JSP heritage has been set aside, the following sections cover GSP's built-in t
pages.

& The section on Tag Libraries covers how to add your own custom tag libraries.
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All built-in GSP tags start with the prefix g: . Unlike JSP, you don't specify any tag library imports. If at
be a GSP tag. An example GSP tag would look like:

<g: exanple />

GSP tags can also have abody such as:

<g: exanpl e>
Hell o world
</ g: exanpl e>

Expressions can be passed into GSP tag attributes, if an expression is not used it will be assumed to bea SI

<g:exanple attr="${new Date()}">
Hel l o worl d
</ g: exanpl e>

Maps can also be passed into GSP tag attributes, which are often used for a named parameter style syntax:

<g: exanple attr="${new Date()}" attr2="[one:1, two:2, three:3]">
Hell o world
</ g: exanpl e>

Note that within the values of attributes you must use single quotes for Strings:

<g: exanple attr="${new Date()}" attr2="[one:'one', two:'tw']">
Hello world
</ g: exanpl e>
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With the basic syntax out the way, the next sections |ook at the tags that are built into Grails by default.

8.2.2.1 Variables and Scopes
Variables can be defined within a GSP using the set tag:

<g: set var="now' val ue="${new Date()}" />

Here we assign a variable called now to the result of a GSP expression (which simply constructs a new |
the body of the <g: set > tag to define avariable:

<g:set var="nyHTM.">
Sone re-usabl e code on: ${new Date()}
</ g:set>

The assigned value can also be a bean from the applicationContext:

<g: set var="bookService" bean="bookService" />

Variables can a so be placed in one of the following scopes:

To

page - Scoped to the current page (default)

r equest - Scoped to the current request

f I ash - Placed within flash scope and hence available for the next request
sessi on - Scoped for the user session

appl i cati on - Application-wide scope.

specify the scope, use the scope attribute:
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<g: set var="now' val ue="${new Date()}" scope="request" />

8.2.2.2 Logic and Iteration
GSP aso supports logical and iterative tags out of the box. For logic there are if, &

and elseaif tagsfor us

<g:if test="%{session.role == "adnin'}">
<% - show adm ni strative functions --%
</[g:if>
<g: el se>
<% - show basic functions --%
</ g:el se>

Use the each and while tags for iteration:

<g:each in="$%${[1,2,3]}" var="nuni>
<p>Nunber ${nun} </ p>
</ g: each>

<g: set var="numt' val ue="${1}" />

<g:while test="${num< 5 }">
<p>Number ${numt+}</p>

</ g:whil e>

8.2.2.3 Search and Filtering

If you have collections of objects you often need to sort and filter them. Use the findAll and grep tags for t

St ephen King's Books:

<g: findAl'l in="${books}" expr="it.author == "'Stephen King ">
<p>Title: ${it.title}</p>
</g:findAlIl>

The expr attribute contains a Groovy expression that can be used as afilter. The grep tag does asimilar |«
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<g: grep i n="${books}" filter="NonFicti onBooks. cl ass">
<p>Title: ${it.title}</p>
</ g: grep>

Or using aregular expression:

<g:grep i n="${books.title}" filter="~/.*?G oovy.*?/">
<p>Title: ${it}</p>
</ g: grep>

The above example is also interesting due to its usage of GPath. GPath is an XPath-like language in Groo
instances. Since each Book hasatit| e, you can obtain alist of Book titles using the expression bool
the collection, obtain each title, and return a new list!

8.2.2.4 Links and Resources

GSP dso features tags to help you manage linking to controllers and actions. The link tag lets you specif
automatically work out the link based on the URL Mappings, even if you change them! For example:

<g:link action="show' id="1">Book 1</g:link>

<g:link action="show' id="${currentBook.id}">${currentBook. nane}</g:|ink>
<g:link controll er="book">Book Home</g:|ink>

<g:link controller="book" action="1ist">Book List</g:link>

<g:link url="[action: '"list', controller: 'book']">Book List</g:link>

<g:link params="[sort: 'title', order: 'asc', author: currentBook.author]"
action="list">Book List</g:Ilink>

8.2.2.5 Forms and Fields
Form Basics

GSP supports many different tags for working with HTML forms and fields, the most basic of which i<
version of the regular HTML form tag. Theur | attribute lets you specify which controller and action to r
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<g: form nane="nyForni url="[controller:'book',action:"list']">. ..</g:fornp

In this case we create aform called my For mthat submitsto the BookCont r ol | er'sl i st action. Beyc

Form Fields

In addition to easy construction of forms, GSP supports custom tags for dealing with different types of fiel
® textField - For input fields of type 'text'

passwordField - For input fields of type 'password'

checkBox - For input fields of type ‘checkbox'

radio - For input fields of type 'radio’

hiddenField - For input fields of type 'hidden’
® select - For dealing with HTML select boxes

Each of these allows GSP expressions for the value:

<g: text Fi el d nane="nyFi el d' val ue="${nyVal ue}" />

GSP also contains extended helper versions of the above tags such as radioGroup (for creating groups ¢
timeZoneSelect (for selecting locales, currencies and time zones respectively).

Multiple Submit Buttons

The age old problem of dealing with multiple submit buttons is also handled elegantly with Grails usir
submit, but lets you specify an aternative action to submit to:

<g: actionSubm t val ue="Sonme update |abel" action="update" />

8.2.2.6 Tags as Method Calls
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One major different between GSP tags and other tagging technologies is that GSP tags can be called |
controllers, tag libraries or GSP views.

Tags as method calls from GSPs

Tags return their results as a String-like object (a St r eantChar Buf f er which has all of the same mett
response when called as methods. For example:

Static Resource: ${createLinkTo(dir: "images", file: "logo.jpg")}

Thisis particularly useful for using atag within an attribute:

<ing src="${createLinkTo(dir: "images', file: '"logo.jpg')}" />

In view technologies that don't support this feature you have to nest tags within tags, which becomes m
WY SIWY G tools such as Dreamweaver that attempt to render the mark-up asit is not well-formed:

<ing src="<g:createLinkTo dir="images" file="1o0go.jpg" />" />

Tags as method calls from Controllers and Tag Libraries

You can also invoke tags from controllers and tag libraries. Tags within the default g: namespac
St r eantChar Buf f er result isreturned:

def imagelLocation = createlLinkTo(dir:"imges", file:"logo.jpg").toString()

Prefix the namespace to avoid naming conflicts:
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def imagelLocation = g.createLi nkTo(dir:"inmages", file:"logo.jpg").toString()

For tags that use a custom namespace, use that prefix for the method call. For example (from the FCK Edit

def editor = fckeditor.editor(nane: "text", width: "100% , height: "400")

8.2.3 Views and Templates

Grails also has the concept of templates. These are useful for partitioning your views into maintainable
highly re-usable mechanism for structured views.

Template Basics

Grails uses the convention of placing an underscore before the name of a view to identify it as a templat
renders Books located at gr ai | s- app/ vi ews/ book/ _bookTenpl at e. gsp:

<di v cl ass="book" id="${book?.id}">
<div>Title: ${book?. title}</div>
<di v>Aut hor: ${book?. aut hor ?. nane} </ di v>
</ di v>

Use the render tag to render this template from one of theviewsin gr ai | s- app/ vi ews/ book:

<g: render tenpl ate="bookTenpl ate" nodel ="[ book: myBook]" />

Notice how we pass into a model to use using the nodel attribute of the r ender tag. If you have m
template for each Book using the render tag withacol | ect i on attribute:
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<g: render tenpl at e="bookTenpl ate" var ="book" coll ection="%${bookList}" />

Shared Templates

In the previous example we had a template that was specific to the BookCont r ol | er and its views at
may want to share templates across your application.

In this case you can place them in the root views directory at grails-app/views or any subdirectory below tl
use an absolute location starting with / instead of a relative location. For exa
grail s-app/ vi ews/ shar ed/ _nyShar edTenpl at e. gsp, you would reference it as:

<g: render tenpl ate="/shared/ nyShar edTenpl ate" />

Y ou can also use this technique to reference templates in any directory from any view or controller:

<g:render tenpl ate="/book/bookTenpl ate" nodel ="[ book: nyBook]" />

The Template Namespace

Since templates are used so frequently there is template namespace, called t npl , available that makes u
following usage pattern:

<g: render tenpl ate="bookTenpl ate" nodel ="[ book: nyBook] " />

This can be expressed with thet npl namespace as follows:
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<t npl : bookTenpl at e book="${nyBook}" />

Templates in Controllers and Tag Libraries

Y ou can also render templates from controllers using the render controller method. This is useful for Ja
small HTML or data responses to partially update the current page instead of performing new request:

def bookData() {
def b = Book. get (parans.id)
render (t enpl at e: "bookTenpl at e, nodel : [ book: b])

The render controller method writes directly to the response, which is the most common behaviour. To ins
can use the render tag:

def bookData() {
def b = Book. get (parans.id)
String content = g.render(tenpl ate: "bookTenpl ate", nodel : [ book: b])
render content

Notice the usage of the g namespace which tells Grails we want to use the tag as method call instead of the

8.2.4 Layouts with Sitemesh
Creating Layouts

Grails leverages Sitemesh, a decorator engine, to support view layouts. Layouts are located inthe gr ai | ¢
layout can be seen below:
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<ht m >
<head>
<title><g:layoutTitle defaul t="An exanpl e decorator" /></title>
<g: | ayout Head />
</ head>
<body onl oad="${pageProperty(nane:"' body.onl oad' )}">
<di v class="nenu"><!--ny comobn nmenu goes here--></div>
<di v cl ass="body" >
<g: | ayout Body />
</ di v>
</ body>
</htm >

The key elements are the layoutHead, layoutTitle and layoutBody tag invocations:
® | ayout Ti tl e - outputsthe target page'stitle
® | ayout Head - outputs the target page's head tag contents
® | ayout Body - outputs the target page's body tag contents

The previous example also demonstrates the pageProperty tag which can be used to inspect and return aspe

Triggering Layouts

There are afew waysto trigger alayout. The simplest isto add a meta tag to the view:

<ht n >
<head>
<title>An Exanpl e Page</title>
<meta name="|ayout" content="main" />
</ head>
<body>This is ny content!</body>
</htm >

In this case a layout called gr ai | s- app/ vi ews/ | ayout s/ mai n. gsp will be used to layout th
previous section the output would resemble this:
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<ht m >
<head>
<title>An Exanpl e Page</title>
</ head>
<body onl oad="">
<di v class="nenu"><!--ny combn nenu goes here--></div>
<di v cl ass="body" >
This is ny content!
</ di v>
</ body>
</htm >

Specifying A Layout In A Controller

Another way to specify alayout is to specify the name of the layout by assigning a value to the "layout™ pi
acontroller such as:

cl ass BookController {
static |layout = 'custoner'

?ef list() { ...}

You can create a layout called gr ai | s- app/ vi ews/ | ayout s/ cust onmer . gsp which will be ap
delegates to. The value of the "layout” property may contain a directory structure relative to the gr a
example:

cl ass BookController {
static layout = 'custonicustoner’

?ef list() { ..}

Views rendered from that controller would be decorated with the gr ai | s- app/ vi ews/ | ayout s/ cus

Layout by Convention

Another way to associate layoutsisto use "layout by convention”. For example, if you have this controller
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cl ass BookController {
def list() { ...}

You can create a layout called grai | s-app/ vi ews/ | ayout s/ book. gsp, which will be appl
delegates to.

Alternatively, you can create a layout called gr ai | s- app/ vi ews/ | ayout s/ book/list.gspv
within the BookControl | er.

If you have both the above mentioned layouts in place the layout specific to the action will take precedenct

If alayout may not be located using any of those conventions, the convention of last resort is to loc
grail s-app/views/| ayout s/ application. gsp. The name of the application default layoL
grail s-app/ conf/application.groovy asfollows:

grails.sitenmesh.defaul t.layout = 'mylLayout Nang'

With that property in place, the application default layout will be gr ai | s- app/ vi ews/ | ayout s/ nyl

Inline Layouts

Grails' also supports Sitemesh's concept of inline layouts with the applyLayout tag. This can be used to
section of content. This lets you even further modularize your view structure by "decorating” your templ ate

Some examples of usage can be seen below:

<g: appl yLayout nanme="nylLayout" tenpl ate="bookTenpl ate" col |l ecti on="${books}" />
<g: appl yLayout nane="nmylLayout" url="http://ww. googl e. com' />
<g: appl yLayout nanme="nmylLayout">

The content to apply a layout to
</ g: appl yLayout >

Server-Side Includes

While the applyL ayout tag is useful for applying layouts to external content, if you simply want to include
include tag:
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<g:include controller="book" action="list" />

Y ou can even combine the include tag and the applyL ayout tag for added flexibility:

<g: appl yLayout nane="myLayout">
<g:include controller="book" action="list" />
</ g: appl yLayout >

Finally, you can also call the include tag from a controller or tag library as a method:

def content = include(controller:"book", action:"list")

The resulting content will be provided viathe return value of the include tag.

8.2.5 Static Resources

Grails 2.0 integrates with the Asset Pipeline plugin to provide sophisticated static asset management. T
applications.

The basic way to include alink to a static asset in your application isto use the resource tag. Thissimple a

However modern applications with dependencies on multiple JavaScript and CSS libraries and framewo
plugins) require something more powerful.

The issues that the Asset-Pipeline plugin tackles are:
® Reduced Dependence - The plugin has compression, minification, and cache-digests built in.
® Easy Debugging - Makes for easy debugging by keeping files separate in development mode.
¢ Asset Bundling using require directives.
* Web application performance tuning is difficult.
® The need for a standard way to expose static assets in plugins and applications.

®* The need for extensible processing to make languages like LESS or Coffeefirst class citizens.

The asset-pipeline alows you to define your javascript or css requirements right at the top of the file and tf
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Take alook at the documentation for the asset-pipeline to get started.

If you do not want to use the Asset-Pipeline plugin, you can serve the static assets from directories “src/ir

the latter one only gets included in WAR packaging but not in JAR packaging.

8.2.6 Sitemesh Content Blocks

Although it is useful to decorate an entire page sometimes you may find the need to decorate independe

content blocks. To get started, partition the page to be decorated using the <cont ent > tag:

<content tag="navbar">
...draw t he navbar here...
</ cont ent >

<cont ent tag="header">
...draw t he header here...
</ cont ent >

<content tag="footer">
...draw the footer here...
</ cont ent >

<content tag="body">
...draw t he body here...
</ cont ent >

Then within the layout you can reference these components and apply individual layouts to each:

<ht m >
<body>
<di v id="header" >
<g: appl yLayout nanme="header Layout ">
<g: pageProperty name="page. header" />
</ g: appl yLayout >
</ di v>
<div id="nav">
<g: appl yLayout nanme="navlLayout">
<g: pageProperty name="page. navbar" />
</ g: appl yLayout >
</ di v>
<di v id="body">
<g: appl yLayout nane="bodyLayout ">
<g: pageProperty name="page. body" />
</ g: appl yLayout >
</ di v>
<div id="footer">
<g: appl yLayout nanme="f oot er Layout ">
<g: pageProperty name="page.footer" />
</ g: appl yLayout >
</ di v>
</ body>
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8.2.7 Making Changes to a Deployed Application

One of the main issues with deploying a Grails application (or typically any servlet-based one) is that any
your whole application. If al you want to do is fix atypo on a page, or change an image link, it can seem
requirements, Grails does have asolution: thegr ai | s. gsp. vi ew. di r configuration setting.

How does this work? The first step is to decide where the GSP files should go. Let's sa
[ var / ww// grai | s/ my- app directory. We add these two linesto gr ai | s- app/ conf/ appl i cati

grails.gsp.enable.reload = true
grails.gsp.viewdir = "/var/ww/ grails/mny-app/"

Thefirst line tells Grails that modified GSP files should be reloaded at runtime. If you don't have this sett
but they won't be reflected in the running application until you restart. The second line tells Grails where tc

& Thetrailing slashonthegr ai | s. gsp. vi ew. di r valueisimportant! Without it, Grails wi
directory.

Setting "grails.gsp.view.dir" is optional. If it's not specified, you can update files directly to the applicatior
the application server, these files might get overwritten when the server is restarted. Most application serve
recommended in this case.

With those settings in place, all you need to do is copy the views from your web application to the exterr
look something like this:

nkdir -p /var/ww grail s/ my-app/grail s-app/views
cp -R grail s-app/views/* [var/ww grail s/ ny-app/grail s-app/views

The key point here is that you must retain the view directory structure, including the gr ai | s- ap
[var/ww grail s/ my-app/grail s-app/views/... .

One thing to bear in mind with this technique is that every time you modify a GSP, it uses up permgen spa
of permgen space" errors unless you restart the server. So this technique is not recommended for frequent

There are also some System properties to control GSP reloading:

grails.gsp.enable.reload alternative system property for enabling the GSP rel oad mode without chanc

grails.gsp.reload.interval interval between checking the lastmodified time of the gsp sourcefile, unit i

the number of milliseconds leeway to give before deciding a file is out of

ELEEERIE EERE N i roundings usually cause a 1000ms difference in lastmodified times
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GSP reloading is supported for precompiled GSPs since Grails 1.3.5 .

8.2.8 GSP Debugging

Viewing the generated source code

® Adding "?showSource=true" or "& showSource=true" to the url shows the generated Groovy source c
show the source code of included templates. This only worksin development mode

® The saving of all generated source code can be activated by setting the property "grails.views.gsp.kee
It must point to adirectory that exists and is writable.

® During "grails war" gsp pre-compilation, the generated source code is stored in gr
~/.grails/(grails_version)/projects/(project name)/gspcompile).

Debugging GSP code with a debugger
® SeeDebugging GSPin STS

Viewing information about templates used to render a single url

GSP templates are reused in large web applications by using the g: r ender taglib. Several small templa
be hard to find out what GSP template actually renders the html seen in the result. The debug templates -
comments contain debug information about gsp templates used to render the page.

Usage is ssimple: append "?debugTemplates’ or "& debugTemplates’ to the url and view the source of tl
restricted to development mode. It won't work in production.

Hereis an example of comments added by debugTemplates :

<I-- GSP #2 START tenplate: /hone/.../views/_ carousel.gsp
preconpil ed: false lastnodified: ..-->

<I-- GSP #2 END tenpl ate: /hone/.../views/_carousel.gsp
rendering tinme: 115 nms -->

Each comment block has auniqueid so that you can find the start & end of each template call.

8.3 Tag Libraries

Like Java Server Pages (JSP), GSP supports the concept of custom tag libraries. Unlike JSP, Grails
completely reloadable at runtime.

Quite simply, to create a tag library create a Groovy class that ends with the convention TagLi b ar
directory:
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class Sinpl eTagLib {
}

Now to create atag create a Closure property that takes two arguments: the tag attributes and the body con

class Sinpl eTagLib {
def sinple = { attrs, body ->

}
}

Theat t r s argument isaMap of the attributes of the tag, whilst the body argument is a Closure that retu

class SinpleTagLi b {
def enoticon = { attrs, body ->
out << body() << (attrs.happy == "true'" 2?2 " :-)" : " -(")
}

As demonstrated above thereis an implicit out variable that refersto the output Wi t er which you can
can reference the tag inside your GSP; no imports are necessary:

<g: enoticon happy="true">H John</g: enoticon>

261



LY
[ ]

To help IDEs like Spring Tool Suite (STS) and others autocomplete tag attributes, you shot
your tag closures with @t t r descriptions. Since taglibs use Groovy code it can be difficu
attributes.

For example:

class Sinpl eTagLib {

/**
* Renders the body with an enoti con.
*
* @ttr happy whether to show a happy enoticon ('true') or
* a sad enoticon ('false')
*/
def enmpticon = { attrs, body ->
out << body() << (attrs.happy == "true' 2?2 " :-)" : " :-(")
}
}

and any mandatory attributes should include the REQUIRED keyword, e.g.

cl ass Sinpl eTagLi b {

/**
* Creates a new password field.
* @ttr nane REQUI RED the field nane
* @ttr value the field val ue
*/
def passwordField = { attrs ->
attrs.type = "password"
attrs.tagNane = "passwordFi el d"
fieldl npl(out, attrs)
}
}

8.3.1 Variables and Scopes

Within the scope of atag library there are a number of pre-defined variables including:
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act i onNane - The currently executing action name
cont r ol | er Nanme - The currently executing controller name
f I ash - The flash object

grai | sAppl i cati on - The GralsApplication instance

out - Theresponse writer for writing to the output stream

pageScope - A reference to the pageScope object used for GSP rendering (i.e. the binding)
par ans - The params object for retrieving request parameters

pl ugi nCont ext Pat h - The context path to the plugin that contains the tag library
request - The HttpServletRequest instance

r esponse - The HttpServletResponse instance

ser vl et Cont ext - Thejavax.servlet.ServletContext instance

sessi on - The HttpSession instance

8.3.2 Simple Tags

As demonstrated in the previous example it is easy to write simple tags that have no body and just outpt
style tag:

def dateFormat = { attrs, body ->
out << new java.text.Sinpl eDateFormat (attrs.format).format(attrs. date)
}

The above uses Java's Si npl eDat eFor mat classto format a date and then write it to the response. The

<g: dat eFormat for mat ="dd- Mt yyyy" date="${new Date()}" />

With simple tags sometimes you need to write HTML mark-up to the response. One approach would be to
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def formatBook = { attrs, body ->
out << "<div id="${attrs. book.id}">"
out << "Title : ${attrs.book.title}"
out << "</div>"

Although this approach may be tempting it is not very clean. A better approach would be to reuse the rend

def formatBook = { attrs, body ->
out << render(tenpl ate: "bookTenpl ate", nodel: [book: attrs.book])
}

And then have a separate GSP template that does the actual rendering.

8.3.3 Logical Tags

You can also create logical tags where the body of the tag is only output once a set of conditions have
security tags.

def isAdmin = { attrs, body ->
def user = attrs. user
if (user && checkUserPrivs(user)) {
out << body()

The tag above checksif the user is an administrator and only outputs the body content if he/she has the cor

<g:isAdmi n user="${nmyUser}">
/'l sone restricted content
</ g:isAdm n>

8.3.4 lterative Tags
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Iterative tags are easy too, since you can invoke the body multiple times:

def repeat = { attrs, body ->
attrs.tinmes?. tolnteger()?.tines { num->
out << body(num
}

In this example we check for at i mes attribute and if it exists convert it to a number, then use Groovy's t
times:

<g:repeat tines="3">
<p>Repeat this 3 tinmes! Current repeat = ${it}</p>
</ g: repeat >

Notice how in this example we use the implicit i t variable to refer to the current number. This works b
the current value inside the iteration:

out << body(num

That value is then passed as the default variable i t to the tag. However, if you have nested tags this can |
variables that the body uses:

def repeat = { attrs, body ->
def var = attrs.var ?: "nuni
attrs.tinmes?. tolnteger()?.tines { num->
out << body((var):num
}

Herewe check if thereisavar attribute and if there is use that as the name to pass into the body invocatic
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out << body((var):num

2 Note the usage of the parenthesis around the variable name. If you omit these Groovy assurr
and not referring to the variable itself.

Now we can change the usage of the tag as follows:

<g:repeat tinmes="3" var="j">
<p>Repeat this 3 tines! Current repeat = ${j}</p>
</ g: repeat >

Notice how we use the var attribute to define the name of the variable ] and then we are able to reference

8.3.5 Tag Namespaces

By default, tags are added to the default Grails namespace and are used with the g: prefix in GSP pages. |
by adding a static property to your TagLi b class:

class Sinpl eTagLib {
stati c namespace = "ny"

def exanple = { attrs ->

}
}

Here we have specified anamespace of ny and hence the tags in thistag lib must then be referenced fro

<ny:exanpl e nane="..." />

where the prefix is the same as the value of the static namespace property. Namespaces are particularly |
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Tags within namespaces can be invoked as methods using the namespace as a prefix to the method call:

out << ny.exanpl e( nane: "foo")

Thisworks from GSP, controllers or tag libraries

8.3.6 Using JSP Tag Libraries

In addition to the simplified tag library mechanism provided by GSP, you can a so use JSP tags from GSP.
t agl i b directive:

<Y@taglib prefix="fnt" uri="http://java.sun.conm jsp/jstl/fn" %

Besides this you have to configure Grailsto scan for the JSP tld files. Thisis configured withthegrai | s
comma separated String value. Spring's PathM atchingResourcePatternResolver is used to resolve the patte

For example you could scan for all available tld files by adding thisto appl i cat i on. gr oovy:

grails.gsp.tldScanPattern='classpath*:/META-INF/*.tl1d,/VWEB-INF/tld/*.tld

JSTL standard library is no more added as a dependency by default. In case you are using JSTL,
bui | d. gradl e:

runtinme 'javax.servlet:jstl:1.1.2
runtime 'taglibs:standard: 1. 1.2

Then you can use JSP tags like any other tag:
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<fnt:format Nunber val ue="${10}" pattern=".00"/>

With the added bonus that you can invoke JSP tags like methods:

${fnt.format Nunber (val ue: 10, pattern:".00")}

8.3.7 Tag return value
A taglib can be used in a GSP as an ordinary tag or it might be used as afunction in other taglibs or GSP e

Internally Grails intercepts calls to taglib closures. The "out" that is available in ataglib ismappedtoaj a
a buffer that "captures' the output of the taglib call. This buffer isthe return value of atag library call whe

If the tag islisted in the library's static r et ur nObj ect For Tags array, then its return value will writt
The return value of thetag lib closure will be returned as-isif it's used as a function in GSP expressions or

If the tag is not included in the returnObjectForTags array, then its return value will be discarded. Using
not supported.

Example:

cl ass Obj ect Returni ngTagLi b {
static nanmespace = "cns"
static returnCbjectForTags = ['content']

def content = { attrs, body ->
CmsCont ent . fi ndByCode(attrs. code) ?. cont ent
}

}

Given this example cms.content(code:'something’) call in another taglib or GSP expression would return
caller without wrapping the return value in a buffer. It might be worth doing so also because of perforn
wrap the tag return value in an output buffer in such cases.

8.4 URL Mappings

Throughout the documentation so far the convention used for URLs has been the default of / cont r ol |
not hard wired into Grailsand isin fact controlled by a URL Mappings classlocated at gr ai | s- app/ cc

The Ur | Mappi ngs class contains asingle property caled mappi ngs that has been assigned a block of
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class Url Mappi ngs {
static mappi hgs = {

}

8.4.1 Mapping to Controllers and Actions

To create a simple mapping simply use arelative URL as the method name and specify named parameters

"/product"(controller: "product", action: "list")

In this case we've mapped the URL / pr oduct tothel i st action of the Product Control |l er. C
action of the controller:

"/product"(controller: "product")

An aternative syntax is to assign the controller and action to use within a block passed to the method:

"/ product" {
controller = "product"
action = "list"

}

Which syntax you useislargely dependent on personal preference.

If you have mappings that all fall under a particular path you can group mappings with the gr oup method
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group "/product", {
"/ apple"(controller:"product”, id:"apple")
“/htc"(controller:"product", id:"htc")

}

Y ou can also create nested gr oup url mappings:

group "/store", {
group "/product", {
"/$id"(controller:"product")

To rewrite one URI onto another explicit URI (rather than a controller/action pair) do something like this:

"/hello"(uri: "/hello.dispatch")

Rewriting specific URIs s often useful when integrating with other frameworks.

8.4.2 Mapping to REST resources
Since Grails 2.3, it possible to create RESTful URL mappings that map onto controllers by convention. Th

"/ books" (resources: ' book')

Y ou define a base URI and the name of the controller to map to using the r esour ces parameter. The abi
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GET /books index
GET /books/create create
POST /books save
GET /books/${ id} show
GET /books/$¥{ id} /edit edit
PUT /books/¥{id} update
DELETE /books/${ id} delete

If you are not sure which mapping will be generated for your case just run the command ur | - mappi n¢
you areally neat report for al the url mappings.

If you wish to include or exclude any of the generated URL mappings you can do so with the i ncl ude
name of the Grails action to include or exclude:

"/ books" (resources: ' book', excludes:['delete', 'update'])
or

"/ books" (resources: ' book', includes:["index', 'show])

Explicit REST Mappings

Asof Grails 3.1, if you prefer not to rely on thear esour ces mapping to define your mappings then y«
method name (in lower case) to indicate the HTTP method it applies to. The following URL mapping:

"/ books" (resources: ' book')

Isequivalent to:

271



get "/books"(controller:"book", action:"index")

get "/books/create"(controller:"book", action:"create")
post "/books"(controller:"book", action:"save")

get "/books/$id"(controller:"book", action:"show")

get "/books/$id/edit"(controller:"book", action:"edit")
put "/books/$id"(controller:"book", action:"update")
del ete "/books/$id"(controller:"book", action:"delete")

Notice how the HTTP method name is prefixed prior to each URL mapping definition.

Single resources

A single resource is a resource for which there is only one (possibly per user) in the system. You can
parameter (as opposetor esour ces):

"/ book" (resource: ' book')

Thisresultsin the following URL mappings:

GET /book/create create
POST /book save
GET /book show
GET /book/edit  edit
PUT /book update
DELETE /book delete

The main difference isthat theid is not included in the URL mapping.

Nested Resources

Y ou can nest resource mappings to generate child resources. For example:
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"/ books" (resources: ' book') {
"/ aut hors" (resources: "aut hor")

The above will result in the following URL mappings:

GET /books/${ bookld} /authors index
GET /books/${ bookl d} /authors/create Create
POST /books/${ bookl d} /authors save
GET /books/${ book! d} /authors/${ id} show
GET /books/${ bookld} /authors/edit/${id} edit
PUT /books/${ bookl d} /authors/${ id} update
DELETE /books/${ bookl d} /authors/${ id} delete

Y ou can aso nest regular URL mappings within a resource mapping:

"/ books" (resources: "book") {
"/ publisher"(controller:"publisher")

Thiswill result in the following URL being available:

GET /books/L/publisher index

To map aURI directly below aresource then use a collection:

"/ books" (resources: "book") {
collection {
"/ publisher"(controller:"publisher")
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Thiswill result in the following URL being available (without the ID):

GET /books/publisher index

Linking to RESTful Mappings

You can link to any URL mapping created with the g: | i nk tag provided by Grails smply by referencing

<g:link controller="book" action="index">M/ Link</g:|ink>

As aconvenience you can also pass adomain instance to the r esour ce attribute of thel i nk tag:

<g:link resource="${book}">My Link</g:link>

Thiswill automatically produce the correct link (in this case "/books/1" for an id of "1").

The case of nested resources is a little different as they typically required two identifiers (the id of the
example given the nested resources:

"/ books" (resources: ' book') {
"/ aut hors"(resources: "aut hor")

}

If you wished to link to the show action of the aut hor controller, you would write:

/1l Results in /books/1/authors/2
<g:link controller="author" action="show' nethod="CET" parans="[bookld: 1]" id="2"
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However, to make this more concise thereisar esour ce attribute to the link tag which can be used inste

/'l Results in /books/ 1/ authors/2
<g:link resource="book/aut hor" action="show' bookl d="1" id="2">My Link</g:link>

The resource attribute accepts a path to the resource separated by a slash (in this case "book/author™). Thi
necessary book| d parameter.

8.4.3 Redirects In URL Mappings

Since Gralls 2.3, it is possible to define URL mappings which specify a redirect. When a URL mappi
matches an incoming request, aredirect is initiated with information provided by the mapping.

When a URL mapping specifies a redirect the mapping must either supply a String representing a URI to
the target of the redirect. That Map is structured just like the Map that may be passed as an argument to the

"/viewBooks" (redirect: '/books/list')
"/viewAut hors"(redirect: [controller: "author', action: "list'])
"/viewPubl i shers"(redirect: [controller: 'publisher', action: '"list', pernmanent:

Request parameters that were part of the original request will be included in the redirect.

8.4.4 Embedded Variables

Simple Variables

The previous section demonstrated how to map simple URLs with concrete "tokens'. In URL mappir
between each slash, '/'. A concrete token is one which is well defined such asas/ pr oduct . However, i
value of a particular token will be until runtime. In this case you can use variable placeholders within the L

static mappi ngs

= {
"/ product/ $i d"(co

ntroller: "product")

In this case by embedding a $id variable as the second token Grails will automatically map the second t
object) called i d. For example given the URL / pr oduct / MacBook, the following code will render "M

275



cl ass Product Controller {
def index() { render parans.id }
}

Y ou can of course construct more complex examples of mappings. For example the traditional blog URL f

static ma

ppi ngs = {
"/ $bl og
}

p
/ $year/ $nont h/ $day/ $i d" (controll er: "blog", action: "show')

The above mapping would let you do things like:

/ graener ocher/ 2007/ 01/ 10/ ny_f unky_bl og_entry

Theindividual tokensin the URL would again be mapped into the params object with values available for

Dynamic Controller and Action Names

Variables can also be used to dynamically construct the controller and action name. In fact the default Grai

static mappi ngs = {
"/ $controller/$action?/ $id?"()
}

Here the name of the controller, action and id are implicitly obtained from the variablescont r ol | er , ac

Y ou can a'so resolve the controller name and action name to execute dynamically using a closure:
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static mappings = {
"/ $controller" {
action = { parans.goHere }
}

Optional Variables

Another characteristic of the default mapping is the ability to append a ? at the end of a variable to mak
technique could be applied to the blog URL mapping to have more flexible linking:

static mappi ngs =
"/ $bl og/ $year ?/ $nont h?/ $day?/ $i d?" (control |l er: "bl og", action:"show")
}

With this mapping all of these URL s would match with only the relevant parameters being populated in th

/ graemer ocher/ 2007/ 01/ 10/ my_funky_bl og_entry
/ gr aener ocher/ 2007/ 01/ 10

/ graemer ocher/ 2007/ 01

/ gr aemer ocher/ 2007

/ gr aemer ocher

Optional File Extensions

If you wish to capture the extension of a particular path, then a special case mapping exists:

"/ $controller/$action?/ $i d?(. $f or mat) ?" ()

By adding the (. $f or mat ) ? mapping you can access the file extension using ther esponse. f or mat
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def index() {
render "extension is ${response.formt}"

Arbitrary Variables

Y ou can aso pass arbitrary parameters from the URL mapping into the controller by just setting them in tr

"/holiday/w n" {
id = "Mrrakech"
year = 2007

Thisvariables will be available within the params object passed to the controller.

Dynamically Resolved Variables

The hard coded arbitrary variables are useful, but sometimes you need to calcul ate the name of the variabl
by assigning a block to the variable name:

"/ holiday/w n" {
id ={ para

ns.id }
isEligible = S

{ session.user !'= null } // nust be |ogged in

}

In the above case the code within the blocksis resolved when the URL is actually matched and hence can |

8.4.5 Mapping to Views

You can resolve a URL to a view without a controller or action involved. For example to map
grail s-app/ vi ews/ i ndex. gsp you could use:
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static mappings = {
“/"(view "/index") [/ map the root URL
}

Alternatively if you need aview that is specific to a given controller you could use:

static mappi ngs = {
"/hel p"(controller: "site", view. "help") // to a view for a controller
}

8.4.6 Mapping to Response Codes

Grails aso lets you map HT TP response codes to controllers, actions or views. Just use a method name tr
in:

static mappi ngs = {
"403"(controller: "errors", action: "forbidden")
"404" (controller: "errors", action: "notFound")
"500"(controller: "errors", action: "serverError")

Or you can specify custom error pages.

static mappings = {
"403" (view. "/errors/forbidden")
"404" (view. "/errors/not Found")
"500" (view. "/errors/serverError")

}

Declarative Error Handling

In addition you can configure handlers for individual exceptions:
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static mappings = {

"403"(view. "/errors/forbidden")

"404" (view. "/errors/not Found")

"500" (controller: "errors", action: "illegal Argunment",
exception: 111 egal Argunent Excepti on)

"500"(controller: "errors", action: "nullPointer",
exception: Null Poi nter Excepti on)

"500"(controller: "errors", action: "custonException",
exception: M/Exception)

"500" (view. "/errors/serverError")

With this configuration, an | | | egal Ar gunment Except i on will be handled by the i | | egal Ar
Nul | Poi nt er Except i on will be handled by the nul | Poi nt er action, and a MyExcept i on will |
Other exceptions will be handled by the catch-all ruleand usethe/ er r or s/ ser ver Err or view.

Y ou can access the exception from your custom error handing view or controller action using the request's

class ErrorController {
def handl eError() {
def exception = request.exception
/'l performdesired processing to handl e the exception

@ If your error-handling controller action throws an exception as well, you'll end up with a St a

8.4.7 Mapping to HTTP methods

URL mappings can also be configured to map based on the HTTP method (GET, POST, PUT or DELETE
restricting mappings based on HTTP method.

As an example the following mappings provide a RESTful APl URL mappings for the Pr oduct Cont r o

static mappings = {
"/product/$id"(controller:"product”, action: "update", method: "PUT")
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8.4.8 Mapping Wildcards

Grails URL mappings mechanism also supports wildcard mappings. For example consider the following n

static mappings = {
“/images/*.jpg"(controller: "inmge")
}

This mapping will match all pathsto imagessuch as/ i mage/ | ogo. j pg. Of course you can achieve the

static mappings = {
“/i mages/ $nane. j pg" (control ler: "image")

However, you can also use double wildcards to match more than one level below:

static mappings = {
“/images/**.jpg"(controller: "inage")
}

In this cases the mapping will match /i mage/ | ogo. j pg as well as /i mage/ ot her/1 0go. j p¢
variable:

static mappings = {
/1 will match /image/l ogo.jpg and /image/ ot her/l ogo.jpg
“/i mages/ $name**.jpg" (controller: "image")

}

In this case it will store the path matched by the wildcard inside a nane parameter obtainable from the par
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def nane = parans. nane
println name // prints "logo" or "other/l ogo"

If you use wildcard URL mappings then you may want to exclude certain URIs from Grails URL ma
excl udes setting inside the Ur | Mappi ngs. gr oovy class:

class Url Mappi ngs {
static excludes
static mappi ngs

}

["/images/*", "/css/*"]

In this case Grails won't attempt to match any URIsthat start with/ i mages or/ css.

8.4.9 Automatic Link Re-Writing

Another great feature of URL mappings is that they automatically customize the behaviour of the link tag
to go and change al of your links.

Thisis done through a URL re-writing technique that reverse engineers the links from the URL mappings
an earlier section:

static mappings = {
"/ $bl og/ $year ?/ $nont h?/ $day?/ $i d?" (control | er: "bl og", action:"show")
}

If you usethe link tag asfollows:
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<g:link controller="blog" action="show'
paranms="[bl og: ' fred', year:2007]">
My Bl og
</ g:link>

<g:link controller="blog" action="show'
paranms="[bl og: ' fred', year:2007, nonth:10]">
My Blog - Cctober 2007 Posts
</g:l1nk>

Grailswill automatically re-write the URL in the correct format:

<a href="/fred/ 2007">My Bl og</a>
<a href="/fred/ 2007/ 10">My Bl og - Cctober 2007 Posts</a>

8.4.10 Applying Constraints

URL Mappings also support Grails unified validation constraints mechanism, which lets you further "cor
we revisit the blog sample code from earlier, the mapping currently looks like this:

static mappi ngs = {
"/ $bl og/ $year ?/ $nont h?/ $day?/ $i d?" (control |l er: "bl og", action:"show')
}

This alows URLSs such as:

[ graemer ocher/ 2007/ 01/ 10/ ny_funky bl og entry

However, it would also allow:
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/ graemer ocher/ not _a_year/not _a nont h/ not _a day/ nmy_funky bl og entry

This is problematic as it forces you to do some clever parsing in the controller code. Luckily, URL Map
URL tokens:

"/ $bl og/ $year ?/ $nont h?/ $day?/ $i d?" {
controller = "bl og"
action = "show'
constraints {

year (mat ches: /\ d{ 4}/
nmont h( mat ches: /\ d{ 2}
day(mat ches: /\d{2}/)

)
l)

In this case the constraints ensure that the year , nont h and day parameters match a particular valid patt

8.4.11 Named URL Mappings

URL Mappings aso support named mappings, that is mappings which have a name associated with ther
mapping when links are generated.

The syntax for defining a named mapping is as follows:

static mappings = {
nane <mappi ng nane>: <url pattern> {
...

}
}

For example:
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static mappings = {
nane personList: "/showPeople" ({

controller = 'person'
action = 'list'
}
name accountDetails: "/details/$acctNumber" {
controller = 'product’
action = 'accountDetails

The mapping may be referenced in alink tag in a GSP.

<g: |l i nk mappi ng="personLi st">Li st Peopl e</g:|ink>

That would result in;

<a href="/showPeopl e">Li st Peopl e</ a>

Parameters may be specified using the params attribute.

<g: |l i nk mappi ng="account Detai | s" parans="[acct Nunber:"' 8675309' ] ">
Show Account
</g:link>

That would result in;

<a href="/detail s/ 8675309" >Show Account </ a>
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Alternatively you may reference a named mapping using the link namespace.

<l i nk: personLi st >Li st Peopl e</|i nk: personLi st >

That would result in;

<a href="/showPeopl e">Li st Peopl e</ a>

The link namespace approach allows parameters to be specified as attributes.

<l i nk: account Det ai | s acct Nunber ="8675309" >Show Account </ | i nk: account Det ai | s>

That would result in;

<a href="/detail s/ 8675309" >Show Account </ a>

To specify attributes that should be applied to the generated hr ef , specify aMap valuetotheat t r s attri
the href, not passed through to be used as request parameters.

<link:accountDetails attrs="[class: 'fancy']" acctNunber="8675309">
Show Account
</link:account Det ai | s>

That would result in;
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<a href="/detail s/8675309" class="fancy">Show Account </ a>

8.4.12 Customizing URL Formats

The default URL Mapping mechanism supports camel case names in the URLSs. The default URL for
controller named Mat hHel per Cont r ol | er would be something like / mat hHel per / addNunbel
pattern and provides an implementation which replaces the camel case convention with a hyphenate
/ mat h- hel per/ add- nunber s. To enable hyphenated URLSs assign a value of "hyphenated” to the ¢
grail s-app/ conf/application. groovy.

/'l grails-app/conf/application.groovy

grails.web.url.converter = 'hyphenated

Arbitrary strategies may be plugged in by providing a class which implements the UrlConverter interface ¢
application context with the bean name of gr ai | s. web. Ur | Convert er. BEAN_NAME. If Grailsfind
used as the default converter and thereis no need to assign avaluetothegrai | s. web. url . convert:

/'l src/groovy/ com nmyapplication/ MyUrl Converterl npl.groovy
package com nyapplication
class MyUrl Converterlnpl inplenents grails.web. Ul Converter ({

String toUrl El ement (String propertyOrCl assNane) {
/]l return sonme representation of a property or class nane that shoul d be
}

/'l grails-app/conf/spring/resources. groovy

beans = {
"${grails.web. Ul Converter. BEAN_NAME}" (com nyappl i cati on. MyUr| Converterl npl)
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8.4.13 Namespaced Controllers

If an application defines multiple controllers with the same name in different packages, the controllers mu
a namespace for a controller is to define a static property named nanespace in the controller and as:
namespace.

/'l grails-app/controllers/com app/reporting/ Adnmi nController.groovy
package com app. reporting

cl ass AdminController {
static nanespace = 'reports’

/1
}

[l grails-app/controllers/confapp/security/Adm nController.groovy
package com app. security

class Adm nController {
static nanespace = 'users'

/Il
}

When defining url mappings which should be associated with a namespaced controller, the nanespace v

/'l grails-app/controllers/ Ul Mappi ngs. gr oovy
class Url Mappi ngs {

static mappings = {
"/ user Admi n'
controller = "admn'
nanespace = 'users'

"/report Adm n' {
controller = "admn'
nanespace = 'reports'

"/ $nanespace/ $control | er/ $acti on?" ()

}
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Reverse URL mappings also require that the namespace be specified.

<g:link controller="adnm n" namespace="reports">Cick For Report Adnmi n</g:link>
<g:link controller="adm n" namespace="users">Click For User Adm n</g:!link>

When resolving a URL mapping (forward or reverse) to a namespaced controller, a mapping will only mal
application provides several controllers with the same name in different packages, at most 1 of them may
there are multiple controllers with the same name that do not define a nanmespace property, the framey
them for forward or reverse mapping resolutions.

It is alowed for an application to use a plugin which provides a controller with the same name as a contrt
of the controllers to define a nanespace property as long as the controllers are in separate package
controller named com accounti ng. ReportingControl | er and the application may use a
com humanr esour ces. Reporti ngContr ol | er. The only issue with that is the URL mapping fc
be explicit in specifying that the mapping appliesto the Repor t i ngCont r ol | er which is provided by

See the following example.

static mappi ngs = {
"/accounti ngReports" {
controller = "reporting"

"/ humanResour ceReports" {
controller = "reporting"
pl ugi n = "hunmanResour ces"

With that mapping in place, a request to / account i ngReports will be handled by the Repor
application. A request to / humanResour ceReports will be handled by the Reporti ng
humanResour ces plugin.

There could be any number of Reporti ngControl | er controllers provided by any number of pluc
Reporti ngControl | er evenif they are defined in separate packages.

Assigning a value to the pl ugi n variable in the mapping is only required if there are multiple contrc
provided by the application and/or plugins. If the humanResour ces plugin provides a Repor
Reporti ngControl | er availableat runtime, the following mapping would work.
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static mappings = {
"/ humanResour ceReports" {
controller = "reporting"
}

It is best practice to be explicit about the fact that the controller is being provided by a plugin.

8.5 Interceptors
Grails provides standal one I nterceptors using the create-interceptor command:

$ grails create-interceptor M nterceptor

The above command will create an Interceptor inthe gr ai | s- app/ cont rol | er s directory with the fi

class Myl nterceptor {
bool ean before() { true }
bool ean after() { true }

void afterView() {
/'l no-op

Interceptors vs Filters

In versions of Grails prior to Grails 3.0, Grails supported the notion of filters. These are still supported
deprecated.

The new interceptors concept in Grails 3.0 is superior in a number of ways, most significantly inte
annotation to optimize performance (something which is often critical as interceptors can be executed for €

8.5.1 Defining Interceptors

By default interceptors will match the controllers with the same name. For example if you have an in
requests to the actions of the BookCont r ol | er will trigger the interceptor.

290



Anl nt er cept or implements the Interceptor trait and provides 3 methods that can be used to intercept r

/**

* Executed before a matched action

*

* @eturn Whet her the action should continue and execute
*/

bool ean before() { true }
/**

* Executed after the action executes but prior to view rendering

*

* @eturn True if view rendering should continue, false otherw se
*/

bool ean after() { true }
/**

* Executed after view rendering conpletes
*/
void afterView) {}

As described above the bef or e method is executed prior to an action and can cancel the execution of the

The af t er method is executed after an action executes and can halt view rendering if it returns false. T
model using thevi ewand nodel properties respectively:

bool ean after() {

model . foo = "bar"” // add a new nodel attribute called 'foo'
view = "alternate' // render a different view called "alternate'
true

}

The af t er Vi ew method is executed after view rendering completes. If an exception occurs, the excepti
of the Interceptor trait.

8.5.2 Matching Requests with Inteceptors

As mention in the previous section, by default an interceptor will match only requests to the associatt
configure the interceptor to match any request using the mat ch or mat chAl I methods defined in the Inte

The matching methods return a Matcher instance which can be used to configure how the interceptor matcl

For exampl e the following interceptor will match all requests except those to the | ogi n controller:
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cl ass Aut hlnterceptor {
Aut hl nterceptor() {
mat chAl | ()
.excludes(controller:"login")

}

bool ean before() {
/'l perform aut hentication

Y ou can aso perform matching using named argument:

cl ass Loggi ngl nterceptor {
Loggi ngl nterceptor () {
mat ch(control | er: "book", action:"show') // using strings
mat ch(control I er: ~/ (author|publisher)/) // using regex

bool ean before() {

}
}

Y ou can use any number of matchers defined in your interceptor. They will be executed in the order in
above interceptor will match for all of the following:

®* when the show action of BookControl | er iscaled
® when Aut hor Control | er or Publ i sher Control | er iscalled

All named arguments except for ur i accept either a String or a Regex expression. The ur i argument
Spring's AntPathMatcher. The possible named arguments are;

®* nanespace - The namespace of the controller
® controll er - Thename of the controller

® acti on - The name of the action

* et hod - The HTTP method

® uri - TheURI of therequest. If thisargument is used then all other arguments will be ignored and or

8.5.3 Ordering Interceptor Execution
Interceptors can be ordered by defining an or der property that defines a priority.

For example:
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cl ass Aut hl nterceptor {

int order = H GHEST_PRECEDENCE

The default value of the or der property isO.
The values H GHEST _PRECEDENCE and LOVNEST _PRECEDENCE can be used to define filters that shou

Note that if you write an interceptor that is to be used by others it is better increment or de
LOVWEST _PRECEDENCE to allow other interceptors to be inserted before or after the interceptor you are a

i nt order H GHEST_PRECEDENCE + 50

/1 or

i nt order LOWEST PRECEDENCE - 50

To find out the computed order of interceptors you can add a debug logger to | ogback. gr oovy asfollc

| ogger 'grails.artefact.Interceptor', DEBUG |['STDOUT'], false

Y ou can override any interceptors default order by using bean override configurationin gr ai | s- app/ ct

beans:
aut hl nt er cept or
order: 50

Oringrail s-app/ conf/application. groovy:
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beans {

or der

}
}

aut hl nterceptor {
= 50

Thus giving you complete control over interceptor execution order.

8.6 Content Negotiation
Grails has built in support for Content negotiation using either the HTTP Accept header, an explicit

mapped URI.

Configuring Mime Types

Before you can start dealing with content negotiation you need to tell Grails what content types you wish
with anumber of different content typeswithin gr ai | s- app/ conf/ appl i cati on. ym usingtheqgi

grails:
m ne:

types:

all: "x/*
atom application/at om+xm
css: text/css
csv: text/csv
form application/x-ww-formurlencoded
htm :
- text/htn
- application/xhtm +xm
js: text/javascript
] son:
- application/json
- text/json
mul tipartForm nultipart/formdata
rss: application/rss+xm
text: text/plain
hal :
- application/hal +j son
- application/hal +xm
xm :
- text/xm
- application/xn

The setting can aso bedoneingr ai | s- app/ conf/ appl i cati on. gr oovy asshown below:
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grails.mne.types = [ // the first one is the default fornat

all: "rfxr /) tall' maps to '*' or the first available format in w
atom "appl i cation/atomxm "',

CSs: "text/css',

CSV: "text/csv',

form "application/x-wwe+formurl encoded',

htm : ["text/htm ', "application/xhtm +xm "],

js: "text/javascript',

| son: ['application/json', '"text/json'],
multipartForm 'nmultipart/formdata',

rss: "application/rss+xm",

text: "text/plain',

hal : ["appl i cation/ hal +j son', ' application/hal +xm '],
xm : ["text/xm ', "application/xm"]

The above bit of configuration allows Grails to detect to format of a request containing either the 'text/.
'xml'". Y ou can add your own types by simply adding new entries into the map. The first one is the default f

Content Negotiation using the format Request Parameter

Let's say a controller action can return aresource in a variety of formats: HTML, XML, and JSON. What
reliable way for the client to control thisisthrough af or mat URL parameter.

So if you, as a browser or some other client, want aresource as XML, you can use a URL like this:

http://ny.domai n. or g/ books?f or mat =xmi

The result of thison the server sideisaf or mat property onther esponse object with the valuexm .

Y ou can also define this parameter in the URL Mappings definition:

"/ book/list"(controller:"book", action:"list") {
format = "xnm"
}

You could code your controller action to return XML based on this property, but you can also make t
method:
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i mport grails.converters.JSON
i mport grails.converters. XML

cl ass BookController {

def list() {
def books = Book.list ()

wi t hFor mat {
ht M bookLi st: books
json { render books as JSON }
xm { render books as XM }
"*' { render books as JSON }

In this example, Grails will only execute the block inside wi t hFor mat () that matches the requested ¢
then Grails will executethe ht ml () call only. Each 'block’ can either be a map model for the correspondi
example) or aclosure. The closure can contain any standard action code, for example it can return a model

When no format matches explicitly, a (wildcard) block can be used to handle all other for mats.

Thereis a special format, "all", that is handled differently from the explicit formats. If "all" is <
Accept header - see below), then thefirst block of wi t hFor mat () isexecuted when thereisn't a (wi

Y ou should not add an explicit "al" block. In this example, a format of "all" will trigger the ht ml han
block).

wi t hFor mat {
ht M bookLi st: books
json { render books as JSON }
xm { render books as XM }

& When using withFormat make sure it is the last call in your controller action as the returr
method is used by the action to dictate what happens next.

Using the Accept header

Every incoming HTTP request has a special Accept header that defines what media types (or mime types
typicaly:
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*/*

which simply means anything. However, newer browsers send more interesting values such as this one sen

text/xm, application/xm, application/xhtm +xnm, text/htm ;g=0.9,
text/pl ain; g=0.8, image/png, */*;q=0.5

This particular accept header is unhelpful because it indicates that XML is the preferred response form
That's why Grails ignores the accept header by default for browsers. However, non-browser clients are ty
can send accept headers such as

application/json

As mentioned the default configuration in Grails is to ignore the accept header for browsers.
grails. mne. di sabl e. accept . header . user Agent s, which is configured to detect the maj«
headers. This allows Grails' content negotiation to continue to work for non-browser clients:

grails.mne.di sabl e. accept. header. user Agents = [' Gecko', 'WebKit', 'Presto', 'Tri

For example, if it sees the accept header above (‘application/json’) it will set f or mat to j son as yol
wi t hFor mat () method in just the same way as when the f or mat URL parameter is set (although the L

An accept header of */*' resultsinavaue of al | for thef or mat property.

& If the accept header is used but contains no registered content types, Grails will assume a k
request and will set the HTML format - note that this is different from how the other conte
those would activate the "all" format!

Request format vs. Response format
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As of Grails 2.0, there is a separate notion of the request format and the response format. The request for

and is typically used to detect if the incoming request can be parsed into XML or JSON, whilst the r
parameter or ACCEPT header to attempt to deliver an appropriate response to the client.

The withFormat available on controllers deals specifically with the response format. If you wish to add I«
can do so using aseparate w t hFor mat method available on the request:

request.w t hFormat {
xm {
/'l read XM
}
json {
/'l read JSON
}

Content Negotiation with URI Extensions

Grails also supports content negotiation using URI extensions. For example given the following URI:

/ book/ i st.xm

Thisworks as aresult of the default URL Mapping definition which is:

"/ $controller/$action?/ $i d?(. $f or mat) ?"{

Note the inclusion of the f or mat variable in the path. If you do not wish to use content negotiation viatt
the URL mapping:

"/ $controller/$action?/ $i d?"{
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Testing Content Negotiation

To test content negotiation in aunit or integration test (see the section on Testing) you can either manipula

voi d testJavascript Qut put () {
def controller = new Test Controller()
control |l er.request.addHeader "Accept”,
"text/javascript, text/htm, application/xm, text/xm,6 */*"

control l er.testAction()
assertEquals "alert('hello')", controller.response.contentAsString
}

Or you can set the format parameter to achieve asimilar effect:

voi d testJavascript Qutput () {
def controller = new TestController()
controller.parans.format = 'js

control I er.testAction()
assertEquals "alert('hello' )", controller.response.contentAsString

299



9 Traits

Overview

Grails provides a number of traits which provide access to properties and behavior that may be accessed f
Groovy classes which are part of a Grails project. Many of these traits are automatically added to Grails

example) and are easy to add to other classes.

9.1 Traits Provided by Grails

Grails artefacts are automatically augmented with certain traits at compile time.

Domain Class Traits

® grails.artefact.DomainClass

¢ grails.web.databinding.WebDataBinding
® org.grails.datastore.gorm.GormEntity

® org.grails.datastore.gorm.GormValidateable

Controller Traits

® grals.artefact.gsp.TagLibrarylnvoker

¢ grals.artefact. AsyncController

® grals.artefact.controller.RestResponder
¢ grals.artefact.Controller

Interceptor Trait

® gralls.artefact.Interceptor

Tag Library Trait
® grals.artefact. TagLibrary

Service Trait

® grails.artefact.Service

Below isalist of other traits provided by the framework. The javadocs provide more detail about methods
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http://grails.github.io/grails-doc/3.0.x/api/grails/artefact/Service.html

grails.web.api.WebAttributes Common Web Attributes
grails.web.api.ServletAttributes Servlet APl Attributes
grails.web.databinding.DataBinder Data Binding AP

grails.artefact.controller.support.RequestForwarder  Request Forwarding AP

grails.artefact.controller.support.ResponseRedirector Response Redirecting API
grails.artefact.controller.support.ResponseRenderer  Response Rendering API

grails.validation.Validateable Validation API

9.1.1 WebAttributes Trait Example

WebAttributes is one of the traits provided by the framework. Any Groovy class may implement this tri
provided by the trait.

/'l src/ main/groovy/ deno/ Hel per. gr oovy
package deno

i mport grails.web. api.WebAttri butes
cl ass Hel per inplements WebAttributes {

Li st<String> get Control | er Names() {
/1 There is no need to pass grail sApplication as an argunent
/'l or otherwi se inject the grail sApplication property. The
/'l WebAttributes trait provides access to grailsApplication.
grail sApplication.getArtefacts(' Controller')*. nanme

The traits are compatible with static compilation...
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/'l src/ main/groovy/ deno/ Hel per. gr oovy
package deno

i mport grails.web.api.WbAttributes
i nport groovy.transform ConpileStatic

@Conpi l eStatic
class Hel per inplenents WebAttributes {

Li st<String> getControll erNames() {
/1 There is no need to pass grail sApplication as an argunent
/'l or otherwi se inject the grail sApplication property. The
/1 WebAttributes trait provides access to grailsApplication.
grail sApplication.getArtefacts(' Controller')*. nane
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10 Web Services

Web Services are al about providing aweb API onto your web application and are typically implemented

10.1 REST

REST is not really a technology in itself, but more an architectural pattern. REST is very simple and
communication medium, combined with URL patterns that are "representational” of the underlying systen
and DELETE.

Each HTTP method maps to an action type. For example GET for retrieving data, POST for creating data,
Grails includes flexible features that make it easy to create RESTful APIs. Creating a RESTful reso

demonstrated in the next section.

10.1.1 Domain classes as REST resources

The easiest way to create a RESTful APl in Grails is to expose a domain class as a REST |
grail s. rest. Resour ce transformation to any domain class:

inmport grails.rest.*

@Resour ce(uri ="/books")
cl ass Book {

String title

static constraints = {
title blank:false
}

}

Simply by adding the Resour ce transformation and specifying a URI, your domain class will automati
XML or JSON formats. The transformation will automatically register the necessary RESTful U
BookControl | er.

You can try it out by adding some test datato Boot St r ap. gr oovy:

def init = { servletContext ->

new Book(title:"The Stand").save()
new Book(title:"The Shining").save()
}

And then hitting the URL http://localhost:8080/books/1, which will render the response like:
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<?xm version="1.0" encodi ng="UTF- 8" ?>
<book id="1">

<title>The Stand</title>
</ book>

If you changethe URL toht t p: / /1 ocal host : 8080/ books/ 1. ] son you will get aJSON respons

{"id":1,"title":"The Stand"}

If you wish to change the default to return JSON instead of XML, you can do this by setting the f or mat s

inport grails.rest.*

@resour ce(uri="/books', formats=['json', 'xnml'])
cl ass Book {

}

With the above example JSON will be prioritized. The list that is passed should contain the names of tr
names of formats are defined inthegrai | s. m ne. t ypes setting of appl i cati on. groovy:

grails.mne.types = [
j”éon: ["application/json', '"text/json'],

xn : ["text/xm ', "application/xmn"]

See the section on Configuring Mime Types in the user guide for more information.

Instead of using the file extension in the URI, you can also obtain a JSON response using the ACCEPT
tool:
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$ curl -i -H "Accept: application/json" |ocal host: 8080/ books/ 1
{"id":1,"title":"The Stand"}

Thisworks thanks to Grails' Content Negotiation features.

Y ou can create a new resource by issuing a POST request:

$ curl -i -X POST -H "Content-Type: application/json" -d '{"title":"Al ong Cane A
HTTP/ 1.1 201 Created
Server: Apache-Coyote/ 1.1

Updating can be done with a PUT request:

$ curl -i -X PUT -H "Content-Type: application/json" -d '{"title":"Along Cane A S
HTTP/ 1.1 200 K
Server: Apache-Coyote/ 1.1

Finally aresource can be deleted with DELETE request:

$ curl -i -X DELETE | ocal host: 8080/ books/ 1
HTTP/ 1.1 204 No Content
Server: Apache-Coyote/ 1.1

As you can see, the Resour ce transformation enables all of the HTTP method verbs on the resource.
setting ther eadOnl y attribute to true:
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import grails.rest.*

@Resour ce(uri="/books', readOnly=true)
cl ass Book {

}

In this case POST, PUT and DELETE requests will be forbidden.

10.1.2 Mapping to REST resources

If you prefer to keep the declaration of the URL mapping in your Ur | Mappi ngs. gr oovy file th
Resour ce transformation and adding the following lineto Ur | Mappi ngs. gr oovy will suffice:

"/ books" (resources: "book")

Extending your API to include more end points then becomestrivial:

"/ books" (resources: "book") {
"/ publisher"(controller:"publisher", method:"CET")
}

The above example will expose the URI / books/ 1/ publ i sher.

A more detailed explanation on creating RESTful URL mappings can be found in the URL Mappings secti

10.1.3 Linking to REST resources from GSP pages

Thel i nk tag offers an easy way to link to any domain class resource:

<g: li nk resource="${book}">M/ Link</g:link>

However, currently you cannot use g:link to link to the DELETE action and most browsers do not support
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The best way to accomplish thisisto use aform submit:

<f orm acti on="/book/ 2" nethod="post">
<i nput type="hi dden" name="_net hod" val ue="DELETE"/ >
</ fornmp

Grails supports overriding the request method via the hidden _method parameter. Thisis for browser co
restful resource mappings to create powerful web interfaces. To make a link fire this type of event, pt
“data-method" attribute and issue aform submit viajavascript.

10.1.4 Versioning REST resources

A common requirement with a REST APl isto expose different versions at the same time. There are afew

Versioning using the URI

A common approach is to use the URI to version APIs (although this approach is discouraged in favour of
following URL mappings:

"/ books/v1"(resources: "book", nanespace:'vl')
"/ books/v2" (resources: "book", nanmespace:'v2')

That will match the following controllers:

package myapp. vl

cl ass BookController {
stati c nanmespace = 'v1'

}

package myapp.v2

cl ass BookController {
static nanespace = 'v2'

}

This approach has the disadvantage of requiring two different URI namespaces for your API.

Versioning with the Accept-Version header
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As an dlternative Grails supports the passing of an Accept - Ver si on header from clients. For example?

"/ books" (version:'1.0", resources: "book", namespace:'vl')
"/ books" (version:'2.0", resources:"book", nanmespace:'v2')

Then in the client simply pass which version you need using the Accept - Ver si on header:

$ curl -i -H "Accept-Version: 1.0" -X GET http://1ocal host: 8080/ books

Versioning using Hypermedia / Mime Types

Another approach to versioning is to use Mime Type definitions to declare the version of your custom me
Engine of Application State" for more information about Hypermedia concepts). For example, in appl
Mime Type for your resource that includes a version parameter (the 'v' parameter):

grails.mne.types = |
all: " */*",
book: "application/vnd. books. org. book+j son; v=1. 0"
bookv2: "application/vnd. books. org. book+j son; v=2. 0",

@ Itiscritical that place your new mime types after the 'all' Mime Type because if the Content’
established then the first entry in the map is used for the response. If you have your new Min
will always try and send back your new Mime Type if the requested Mime Type cannot be est

Then override the renderer (see the section on "Customizing Response Rendering” for more informatior
Mime Typeingrai | s- app/ conf/spring/ resourses. groovy:
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import grails.rest.render.json.*
import grails.web.nmne. *

beans = {
bookRender er V1(JsonRenderer, nyapp.vl. Book, new M neType("application/vnd. boo
bookRender er V2( JsonRender er, mnyapp. v2. Book, new M meType("applicati on/vnd. boo

Then update the list of acceptable response formatsin your controller:

cl ass BookControl |l er extends Restful Controller {
static responseFormats = ['json', 'xm', 'book', 'bookv2']

/1
}

Then using the Accept header you can specify which version you need using the Mime Type:

$ curl -i -H "Accept: application/vnd. books. org. book+j son;v=1.0" -X GET http://lo

10.1.5 Implementing REST controllers

The Resour ce transformation is a quick way to get started, but typicaly you'll want to customize the c
extend the API to include additional actions.

10.1.5.1 Extending the RestfulController super class

The easiest way to get started doing so is to create a new controller for your resource that extends the g
class. For example:

cl ass BookController extends Restful Controller {
static responseFormats = ['json', 'xm']
BookControl ler() {
super ( Book)
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To customize any logic you can just override the appropriate action. The following table provides the nar
to:

GET /books index
GET /books/create create
POST /books save
GET /books/${ id} show
GET /books/$¥{ id} /edit edit
PUT /books/${id} update
DELETE /books/${ id} delete

& Notethat thecr eat e and edi t actions are only needed if the controller exposes an HTML i

As an example, if you have a nested resource then you would typically want to query both the parent a
following URL mapping:

"/aut hors"(resources:'author') {
"/ books" (resources: ' book')
}

Y ou could implement the nested controller as follows:

cl ass BookController extends Restful Controller {

static responseFormats = ['json', 'xm']

BookControl I er() {
super ( Book)

@verride

prot ect ed Book queryFor Resource(Serializable id) {

Book. where {
id ==id & author.id = parans. aut horld

}.find()
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The example above subclasses Rest f ul Contr ol | er and overrides the protected quer yFor Resc
resource to take into account the parent resource.

Customizing Data Binding In A RestfulController Subclass

The RestfulController class contains code which does data binding for actions like save and updat €
method which returns a value which will be used as the source for data binding. For example, the update a

class Restful Controller<T> {

def update() {
T instance = // retrieve instance fromthe database. ..

i nstance. properti es = get Obj ect ToBi nd()
...
}
/Il
}

By default the get Cbj ect ToBi nd() method returns the request object. When ther equest object i<
body then the body will be parsed and its contents will be used to do the data binding, otherwise the
binding. Subclasses of Restful Controller may override the get Cbj ect ToBi nd() method and return an
Map or a DataBindingSource. For most use cases binding the request is appropriate but the get Cbj ec
behavior where desired.

Using custom subclass of RestfulController with Resource annotation

Y ou can also customize the behaviour of the controller that backs the Resource annotation.

The class must provide a constructor that takes a domain class as it's argument. The second constructor
with readOnly=true.

Thisisatemplate that can be used for subclassed Restful Controller classes used in Resource annotations:

cl ass Subcl assRestful Control | er<T> extends Restful Controller<T> {
Subcl assRest ful Control | er (C ass<T> domai nCl ass) {
t hi s(domai nCl ass, false)
}

Subcl assRestful Control | er (Cl ass<T> domai nCl ass, bool ean readOnly) {
super (domai nCl ass, readOnly)

Y ou can specify the super class of the controller that backs the Resource annotation with the super C as
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import grails.rest.*

@Resour ce(uri="/books', superC ass=Subcl assRestful Controller)
cl ass Book {

String title

static constraints = {
title blank:false
}

10.1.5.2 Implementing REST Controllers Step by Step

If you don't want to take advantage of the features provided by the Rest f ul Cont rol | er super cl
yourself manually. Thefirst step isto create a controller:

$ grails create-controller book

Then add some useful imports and enable readOnly by default:

import grails.transaction.*
i mport static org.springframework. http. HtpStatus. *
i nport static org.springfranmework. http. H t pMet hod. *

@ransacti onal (readOnly = true)
cl ass BookController {

}

Recall that each HTTP verb matches a particular Grails action according to the following conventions:
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GET /books index
GET /books/${ id} show
GET /books/create create
GET /books/${ id} /edit edit
POST /books save
PUT /books/¥{id} update
DELETE /books/${ id} delete

& The 'create’ and 'edit' actions are aready required if you plan to implement an HTML inte
They are there in order to render appropriate HTML forms to create and edit a resource. If -
can be discarded.

The key to implementing REST actions is the respond method introduced in Grails 2.3. The r esponc
response for the requested content type (JSON, XML, HTML etc.)

Implementing the 'index"' action

For example, to implement thei ndex action, simply call ther espond method passing the list of objects

def index(lnteger max) {
parans. max = Mat h.min(nmax ?: 10, 100)
respond Book. |ist(parans), nodel:[bookCount: Book.count ()]

Note that in the above example we also use the nodel argument of the r espond method to supply the
support pagination via some user interface.

Ther espond method will, using Content Negotiation, attempt to reply with the most appropriate respon
(viathe ACCEPT header or file extension).

If the content type is established to be HTML then amodel will be produced such that the action above wa

def index(lnteger max) {

parans. max = Math. m n(max ?: 10, 100)

[ bookLi st: Book.list(paranms), bookCount: Book.count ()]
}
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By providing ani ndex. gsp file you can render an appropriate view for the given model. If the conter
r espond method will attempt to lookup an appropriate gr ai | s. rest . r ender . Render er instanc
Thisisdone by inspectingthegrai | s. rest . render. Renderer Regi stry.

By default there are already renderers configured for JSON and XML, to find out how to register a cu
Response Rendering"”.

Implementing the 'show' action

The show action, which is used to display and individual resource by id, can be implemented in on
signature):

def show( Book book) ({
respond book
}

By specifying the domain instance as a parameter to the action Grails will automatically attempt to lookuy
the request. If the domain instance doesn't exist, then nul | will be passed into the action. The r espond
otherwise once again it will attempt to render an appropriate response. If the format is HTML then an a
action isfunctionally equivalent to the above action:

def show( Book book) {
i f(book == null) {
render status: 404

el se {
return [book: book]

Implementing the 'save' action

The save action creates new resource representations. To start off, simply define an action that accepts
Transacti onal withthegrail s.transacti on. Transacti onal transform:

@r ansacti onal
def save(Book book) {

}
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Then the first thing to do is check whether the resource has any validation errors and if so respond with the

i f(book. hasErrors()) {
respond book.errors, view 'create'

el se {

}

In the case of HTML the 'create’ view will be rendered again so the user can correct the invalid input. In t
errors object itself will be rendered in the appropriate format and a status code of 422 (UNPROCESSABLI

If there are no errors then the resource can be saved and an appropriate response sent:

book. save flush:true
wi t hFor mat {
htm {
fl ash. nessage = nessage(code: 'default.created. nessage', args: [nessa
' Book' ), book.id])
redirect book

}
"*' { render status: CREATED }

In the case of HTML aredirect isissued to the originating resource and for other formats a status code of z

Implementing the 'update' action

The updat e action updates an existing resource representations and is largely similar to the save action.

@ransact i onal
def updat e( Book book) {

}

If the resource exists then Grails will load the resource, otherwise null we passed. In the case of null, you <
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i f(book == null) {
render status: NOT_FOUND

el se {

}

Then once again check for errors validation errors and if so respond with the errors:

i f(book. hasErrors()) {
respond book.errors, view 'edit'

el se {

}

In the case of HTML the 'edit’ view will be rendered again so the user can correct the invalid input. In t
errors object itself will be rendered in the appropriate format and a status code of 422 (UNPROCESSABLI

If there are no errors then the resource can be saved and an appropriate response sent:

book. save flush:true
wi t hFor mat {
htm {
fl ash. nessage = nessage(code: 'default.updated. nessage', args: [nessage(c
' Book'), book.id])
redi rect book

"*' { render status: OK }

In the case of HTML aredirect isissued to the originating resource and for other formats a status code of Z

Implementing the 'delete’ action

The del et e action deletes an existing resource. The implementation is largely similar to the updat e
instead:
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book. del ete flush:true
wi t hFor mat {
htm {
fl ash. nessage = nessage(code: 'default.deleted. nessage', args: [nessage(c
' Book' ), book.id])
redirect action:"index", nethod:"CGET"

}
"*'{ render status: NO_CONTENT }

Notice that for an HTML response aredirect is issued back to the i ndex action, whilst for other content
returned.

10.1.5.3 Generating a REST controller using scaffolding

To see some of these concepts in action and help you get going the Scaffolding plugin, version 2.0 and ¢
you, simply run the command:

$ grails generate-controller [Domain C ass Nane]

10.1.6 The REST Profile
Since Grails 3.1, Grails supports atailored profile for creating REST applications that provides a more foci

To get started with the REST profile create an application with by specifying r est - api asthe name of tl

$ grails create-app nmy-api --profile rest-api

Thiswill create anew REST application that provides the following features:

® Default set of commands for creating and generating REST endpoints

¢ Defaultsto using JSON views for rendering responses (see the next section)

® Few plugins than the default Grails plugin (no GSP, no Asset Pipeline, Nothing HTML related)
You will notice for exampleinthegr ai | s- app/ vi ews directory that there are * . gson files for renc
404 and 500 errors.

If you issue the following set of commands:
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$ grails create-donuin-class book
$ grails generate-all ny.api.Book

Instead of CRUD HTML interface a REST endpoint is generated that produces JSON responses. In add
default test the REST endpoint.

10.1.7 The Angular Profile

Since Grails 3.1, Grails supports a profile for creating applications with AngularJS that provides a more fi
angular profile inherits from the REST profile and therefore has all of the commands and properties that th

To get started with the Angular profile create an application with by specifying angul ar asthe name of t

$ grails create-app ny-api --profile angul ar

Thiswill create anew Grails application that provides the following features:
® Default set of commands for creating Angular artefacts
® Gradle plugin to manage client side dependencies
® Gradle plugin to execute client side unit tests
® Asset Pipeline plugins to ease development
By default the Angular profile includes GSP support in order to render the index page. This is necessa
pipeline.
The new commands are;
® create-ng-conponent
® create-ng-controller
® create-ng-directive
® create-ng-domain
® create-ng-nodul e

®* create-ng-service

Project structure
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The Angular profile is designed around a specific project structure. The cr eat e- ng commands will 8
exist.

Example:

$ grails create-ng-controller foo

Thiswill produceaf ooControl | er. s fileingrail s-app/ assets/javascri pts/ ${defau

& By default the angular profile will create files in the j avascri pt s directory. You can
configuration with thekey gr ai | s. codegen. angul ar. assetDi r.

$ grails create-ng-donai n foo. bar

This will produce aBar . | s filein grai |l s-app/ assets/javascri pts/foo/ domains. Itw
already exist.

$ grails create-ng-nodul e foo. bar

This will produce af oo. bar. j s fileingrail s-app/ assets/javascri pts/foo/ bar. Note
than other artefacts.

$ grails create-ng-service foo.bar --type constant

This will produce abar.js fileingrail s-app/ assets/javascripts/foo/services.Itv
already exist. Thecr eat e- ng- ser vi ce command acceptsaflag - t ype. The types that can be used al
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® service

® factory default
* vaue

® provider

® constant

Along with the artefacts themselves, the profile will aso produce a skeleton unit test file under sr c/ t est

Client side dependencies

The Gradle Bower Plugin is used to manage dependencies with bower. Visit the plugin documentation to |

Unit Testing

The Gradle Karma Plugin is used to execute client side unit tests. All generated tests are written with Je
how to use the plugin.

Asset Pipeline

The Angular profile includes several asset pipeline plugins to make development easier.

¢ JS Closure Wrap Asset Pipeline will wrap your Angular code in immediately invoked function expres

® Annotate Asset Pipeline will annotate your dependencies to be safe for minification.

* Template Asset Pipeline will put your templates into the $t enpl at eCache to prevent http requests

10.1.8 JSON Views

As mentioned in the previous section the REST profile by default uses JSON views to render JSON re
instead are optimized for outputing JSON responses instead of HTML.

Y ou can continue to separate your application in terms of MV C, with the logic of your application residin
matters are handled by JSON views.

JSON views also provide the flexibility to easily customize the JSON presented to clients without hav
libraries like Jackson or Grails marshaller API.

& Since Grails 3.1, JSON views are considered by the Grails team the best way to present JSOM
that reason the section on writing custom marshallers has been removed from the user ¢
information on that topic, see the Grails 3.0.x guide.

10.1.8.1 Getting Started

If you are using the REST or AngularJS profiles then the JSON views plugin will already be included
Otherwise you will need to modify your bui | d. gr adl e to include the necessary plugin to activate JSOI
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conpile "org.grails.plugins:views-json:1.0.0" // or whatever is the |atest versio

& Tip: The source code repository for JISON views can be found on Github if you are looking
contributions

In order to compile JISON views for production deployment you should also activate the Gradle plugin by 1

bui | dscri pt {
aépendencies {

Efasspath "org.grails.plugins:views-gradle:1.0.0"

Then apply theor g. grai | s. pl ugi ns. vi ews-j son Gradle plugin after any Grails core gradle plug

ébply plugin: "org.grails.grails-web"
apply plugin: "org.grails.plugins.views-json"

Thiswill add aconpi | eGsonVi ews task to Gradle, which isinvoked prior to creating the production J

10.1.8.2 Creating JSON Views

JSON views go into the gr ai | s- app/ vi ews directory and end with the . gson suffix. They are re
Groovy editor.

Example JSON view:
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j son. person {
name "bob"
}

& Tip: To open them in the Groovy editor in Intellij double click on the file and when asked
choose "Groovy"

The above JSON view produces:

{"person":{"nane": "bob"}}

Thereisan implicit j son variable which is an instance of StreamingJsonBuilder.

Example usages:
json(1,2,3) == "[1,2,3]"
json { name "Bob" } =="'{"name":"Bob"}"
json([1,2,3]) { nit } =="[{"n":2},{"n":2},{"n":3}]"

Refer to the APl documentation on StreamingJsonBuilder for more information about what is possible.

10.1.8.3 JSON View Templates

Y ou can define templates starting with underscore . For example given the following template called _pe

nodel {
Per son person

json {
name person. name
age person. age
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Y ou can render it with aview as follows;

nodel
Family famly
}
json {
nane famly. father.nane
age fam ly. father. age
ol dest Child g.render(tenpl ate: "person", nodel:[person: fanily.children. max {
children g.render(tenpl ate: "person", collection: famly.children, var:'person
}

Alternatively for a more concise way to invoke templates, using the tmpl variable:

nmodel {
Fam |y famly

j son {
nanme fam|ly.father.nane

age family. father. age
ol destChild tnpl.person( famly.children.nmax { Person p -> p.age } ] )

children tnpl.person( fam|ly.children )

10.1.8.4 Rendering Domain Classes with JSON Views

Typicaly your model may involve one or many domain instances. JSON views provide arender method fc

For example given the following domain class:

cl ass Book {
String title

And the following template:
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nmodel {
Book book

json g.render (book)

The resulting output is:

{id:1,"title":"The Stand"}

Y ou can customize the rendering by including or excluding properties:

json g.render(book, [includes:['title ]])

Or by providing a closure to add additional JSON output:

j son g.render (book) {
pages 1000

10.1.8.5 JSON Views by Convention

There are a few useful conventions you can follow when creating JSSON views. For example if you ha
template located at gr ai | s- app/ vi ews/ book/ _book. gson and using the respond method will resi

def show(Long id) {
respond Book. get (i d)
}
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In addition if an error occurs during validation by default Grails will try to render a template called gr ¢
otherwiseit will try ty render gr ai | s- app/ vi ews/ errors/ _errors. gson if theformer doesn't e

Thisis useful because when persisting objects you can r espond with validation errorsto render these afc

@r ansacti onal
def save(Book book) ({
i f (book.hasErrors()) {
transacti onSt at us. set Rol | backOnl y()
respond book.errors

el se {
/1 valid object
}

If avalidation error occursin the above examplethegr ai | s- app/ vi ews/ book/ _errors. gsonte

For more information on JSON views (and Markup views), see the README and documentation includec

10.1.9 Customizing Response Rendering

If you are looking for a more low-level APl and JSON or Markup views don't suite your needs then yot
renderer.

10.1.9.1 Customizing the Default Renderers

The default renderers for XML and JSON can be found in the grail s.rest.render.xm ar
respectively. These use the Grails converters(grai | s. converters. XM_andgrai |l s. converter

You can easily customize response rendering using these default renderers. A common change you may
properties from rendering.

Including or Excluding Properties from Rendering

As mentioned previously, Grails maintains aregistry of grai | s. rest. render. Render er instance
and the ability to register or override renderers for a given domain class or even for a collection of domai
rendering you need to register a custom renderer by defining abeaningr ai | s- app/ conf/spring/r

import grails.rest.render.xm.*

beans = {
bookRender er ( Xm Render er, Book) {
includes = ["title']
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& The bean name is not important (Grails will scan the application context for all registe
organizational and readability purposesit is recommended you name it something meaningful

To exclude a property, the excl udes property of the Xm Render er class can be used:

import grails.rest.render.xm.*

beans = {
bookRender er ( Xm Renderer, Book) ({
excludes = ["isbn']
}

Customizing the Converters

As mentioned previously, the default rendersusethegr ai | s. convert er s package under the covers. |
do the following:

i nport grails.converters.*

}énder book as XM
/'l or render book as JSON

Why the separation between converters and renderers? Well a renderer has more flexibility to use wr

implementing a custom renderer you could use Jackson, Gson or any Java library to implement the rende
tied to Grails own marshalling implementation.

10.1.9.2 Implementing a Custom Renderer

If you want even more control of the rendering or prefer to use your own marshalling techniques then you
For example below is a simple implementation that customizes the rendering of the Book class:
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package myapp
import grails.rest.render.*
i mport grails.web.mnme. M nmeType

cl ass BookXm Render er extends Abstract Renderer <Book> {
BookXm Renderer () {
super (Book, [M neType. XM_, M neType. TEXT_XM.] as M nmeType[])

voi d render (Book object, RenderContext context) {
cont ext.content Type = M neType. XM.. nane

def xm = new groovy.xm . Mar kupBui | der (context.witer)
xm . book(id: object.id, title:object.title)
}

The Abst r act Render er super class has a constructor that takes the class that it renders and the M 1
header or file extension) for the renderer.

To configure this renderer, simply add itisabeanto gr ai | s- app/ conf/ spri ng/ resources. grc

beans = {
bookRender er ( myapp. BookXm Render er)
}

The result will be that al Book instances will be rendered in the following format:

<book id="1" title="The Stand"/>

& Note that if you change the rendering to a completely different format like the above, then
binding if you plan to support POST and PUT requests. Grails will not automatically know hc
XML format to adomain class otherwise. See the section on " Customizing Binding of Resour

Container Renderers

A grails.rest.render. Contai ner Render er isarenderer that renders responses for containe
interface is largely the same as the Render er interface except for the addition of the get Conpont
"contained" type. For example:
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cl ass BookLi st Renderer inpl enents Contai ner Renderer<Li st, Book> {
Cl ass<Li st> get Target Type() { List }
Cl ass<Book> get Conponent Type() { Book }
M meType[] getM neTypes() { [ M neType. XM_.] as M neType[] }
voi d render (Li st object, RenderContext context) {

}

10.1.9.3 Using GSP to Customize Rendering

Y ou can a'so customize rendering on a per action basis using Groovy Server Pages (GSP). For example giy

def show( Book book) ({
respond book

Y ou could supply ashow. xm . gsp fileto customize the rendering of the XML.:

<%U@page content Type="application/ xn "%
<book id="${book.id}" title="%{book.title}"/>

10.1.10 Hypermedia as the Engine of Application State

HATEOAS, an abbreviation for Hypermedia as the Engine of Application State, is a common pattern appl
and linking to define the REST API.

Hypermedia (also called Mime or Media Types) are used to describe the state of a REST resource, and lin
The format of the responseistypically JSON or XML, although standard formats such as Atom and/or HA

10.1.10.1 HAL Support

HAL is a standard exchange format commonly used when developing REST APIs that follow HATE
representing alist of orders can be seen below:
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_links": {

"self": { "href": "/orders" },
"next": { "href": "/orders?page=2" },
"find":

"href": "/orders{?id}",
“"tenpl ated": true

"édniWH
"href": "/adm ns/2",
"title": "Fred"

"href": "/adm ns/5",
"title": "Kate"

}H

"6urrentIyProcessing": 14,
"shi ppedToday": 20,

" enbedded": {
"order": [{
" _links":

"self": { "href": "/orders/ 123" },
"basket": { "href": "/baskets/98712" },
"custoner": { "href": "/custoners/7809" }

} l

“total ": 30.00,
“currency": "USD',
"status": "shipped"

}1
" links": {
"self": { "href": "/orders/ 124" },
"basket": { "href": "/baskets/97213" },
"custoner": { "href": "/custoners/12369" }
}l
“total": 20.00,
"currency": "USD'
"status": "processing"
}H

Exposing Resources Using HAL

To return HAL instead of regular JSON for aresource you can simply override the renderer ingr ai | s-
withaninstanceof grai | s. rest. render. hal . Hal JsonRender er (or Hal Xm Render er fort

import grails.rest.render. hal.*
beans = {

hal BookRender er (Hal JsonRenderer, rest.test. Book)
}

With the bean in place requesting the HAL content type will return HAL:
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$ curl -i -H "Accept: application/hal+json" http://I|ocal host: 8080/ books/ 1

HTTP/ 1.1 200 K
Server: Apache-Coyote/ 1.1
Cont ent - Type: application/ hal +j son; char set = SO 8859- 1

" links": {
"sel f":
"href": "http://1ocal host: 8080/ books/ 1",
"hreflang": "en",
"type": "application/hal +j son"
b
"title": ""The Stand""

}

Touse HAL XML format simply change the renderer:

inport grails.rest.render. hal.*
beans = {

hal BookRender er ( Hal Xm Renderer, rest.test. Book)

Rendering Collections Using HAL

To return HAL instead of regular JSON for a list of resources you can
grail s-app/ conf/spring/resources. groovy withaninstanceof grai | s. rest. render.

import grails.rest.render. hal.*
beans = {

hal BookCol | ect i onRender er (Hal JsonCol | ecti onRender er, rest.test.Book)
}

With the bean in place requesting the HAL content type will return HAL :
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$ curl -i -H "Accept: application/hal+json" http://Iocal host: 8080/ books
HTTP/ 1.1 200 OK

Server: Apache-Coyote/ 1.1

Cont ent - Type: application/ hal +j son; char set =UTF- 8

Tr ansf er - Encodi ng: chunked

Date: Thu, 17 Cct 2013 02: 34:14 GVIT

"_links": {
"sel f":
"href": "http://|ocal host: 8080/ books"
"hreflang": "en",
"type": "application/hal +j son"

} )
" _enbedded": {

"book": |
" _links": {
"sel f":
“href": "http://1ocal host: 8080/ books/ 1",
“hreflang": "en",
"type": "application/hal +j son"
}
},
"title": "The Stand"
" _links": {
"sel f":
“href": "http://1ocal host: 8080/ books/ 2"
“hreflang": "en",
"type": "application/hal +j son"
}
1 .
"title": "Infinite Jest"
}1
{ .
" _links": {
"sel f":
“href": "http://|ocal host: 8080/ books/ 3"
“hreflang": "en",
"type": "application/hal +j son"
}
},
"title": "Wal den"
}

Notice that the key associated with the list of Book objects in the rendered JSON is book which is del
namely Book. In order to customize the value of this key assign avalueto the col | ect i onName prope
bean as shown below:
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import grails.rest.render. hal.*

beans = {
hal BookCol | ecti onRender er (Hal Col | ecti onJsonRenderer, rest.test.Book) ({
col l ecti onNane = ' publications
}
}

With that in place the rendered HAL will look like the following:
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$ curl -i -H "Accept: application/hal+json" http://Iocal host: 8080/ books
HTTP/ 1.1 200 OK

Server: Apache-Coyote/ 1.1

Cont ent - Type: application/ hal +j son; char set =UTF- 8

Tr ansf er - Encodi ng: chunked

Date: Thu, 17 Cct 2013 02: 34:14 GVIT

"_links": {
"sel f":
"href": "http://|ocal host: 8080/ books"
"hreflang": "en",
"type": "application/hal +j son"

} )
" _enbedded": {
“publications": |

" _links": {
"sel f":
“href": "http://1ocal host: 8080/ books/ 1",
“hreflang": "en",
"type": "application/hal +j son"
}
1
"title": "The Stand"
" _links": {
"sel f":
“href": "http://1ocal host: 8080/ books/ 2"
“hreflang": "en",
"type": "application/hal +j son"
}
1 .
"title": "Infinite Jest"
}1
{ .
" _links": {
"sel f":
“href": "http://|ocal host: 8080/ books/ 3"
“hreflang": "en",
"type": "application/hal +j son"
}
1
"title": "Wl den"
}

Using Custom Media / Mime Types

If you wish to use a custom Mime Type then you first need to declare the Mime Typesin gr ai | s- app/ «
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grails.mne.types = |
all: A
book: "appl i cation/vnd. books. org. book+j son",
bookLi st: "application/vnd. books. org. bookl i st +j son",

@ Itiscritical that place your new mime types after the 'all' Mime Type because if the Content’
established then the first entry in the map is used for the response. If you have your new Min
will always try and send back your new Mime Type if the requested Mime Type cannot be est

Then override the renderer to return HAL using the custom Mime Types:

import grails.rest.render. hal.*
import grails.web.mne. *

beans = {
hal BookRender er (Hal JsonRenderer, rest.test.Book, new M neType("application/vn
hal BookLi st Render er (Hal JsonCol | ecti onRenderer, rest.test.Book, new M nmeType(
"appl i cati on/vnd. books. org. bookl i st+json", [v:"1.0"]))

In the above example the first bean defines a HAL renderer for a single book in
appl i cati on/ vnd. books. or g. book+j son. The second bean defines the Mime Type used t
appl i cati on/ vnd. books. or g. bookl i st +j son).

& application/vnd. books. org. bookl i st +j son is an example
(http://www.w3.org/Protocol §/rfc2616/rfc2616.html - Header Field Definitions). This exa
operation (list) to form the media-range values but in reality, it may not be necessary to cre
each operation. Further, it may not be necessary to create Mime types at the entity level. &
REST resources" for further information about how to define your own Mime types.

With thisin place issuing a request for the new Mime Type returns the necessary HAL :
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$ curl -i -H "Accept: application/vnd. books. org. book+j son" http://I ocal host: 8080/

HTTP/ 1.1 200 K
Server: Apache-Coyote/ 1.1
Cont ent - Type: application/vnd. books. or g. book+j son; char set =I SO 8859- 1

" links": {
"sel f":
"href": "http://local host: 8080/ books/ 1",
“hreflang": "en",
"type": "application/vnd. books. org. book+j son"
1
“title": ""The Stand""

}

Customizing Link Rendering

An important aspect of HATEOAS is the usage of links that describe the transitions the client can use
Hal JsonRender er will automatically create links for you for associations and to the resource itself (us

However you can customize link rendering using the | i nk method that is added to all domain classes ¢
any class annotated with gr ai | s. rest . Li nkabl e. For example, the show action can be modified ¢
outpult:

def show( Book book) ({
book.link rel: " publisher', href: g.createLink(absolute: true, resource:"publ
respond book

Which will result in output such as:
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" links": {

"sel f":
"href": "http://1ocal host: 8080/ books/ 1",
“hreflang": "en",
"type": "application/vnd. books. org. book+j son"

"publisher": {
"href": "http://local host: 8080/ books/ 1/ publi sher",
"hreflang": "en"

}
I
“title": ""The Stand""

Thel i nk method can be passed named arguments that match the propertiesof thegrai | s. rest . Li nl

10.1.10.2 Atom Support

Atom is another standard interchange format used to implement REST APIs. An example of Atom output «

<?xm version="1.0" encodi ng="utf-8""?>
<feed xm ns="http://ww. w3. org/ 2005/ At ont' >

<title>Exanpl e Feed</title>
<link href="http://exanple.org/"/>
<updat ed>2003- 12- 13T18: 30: 02Z</ updat ed>
<aut hor >
<nanme>John Doe</ name>
</ aut hor >
<i d>ur n: uui d: 60a76c80- d399- 11d9- b93C- 0003939e0af 6</i d>

<entry>
<titl e>At om Power ed Robots Run Ampk</titl e>
<link href="http://exanple.org/2003/12/ 13/ at onD3"/ >
<i d>urn: uui d: 1225c695- cf b8- 4ebb- aaaa- 80da344ef aba</i d>
<updat ed>2003- 12- 13T18: 30: 02Z</ updat ed>
<summar y>Sone text. </ sunmary>
</entry>

</ f eed>

To use Atom rendering again simply define a custom renderer:

336


http://tools.ietf.org/html/rfc4287

import grails.rest.render.atom*

beans = {

hal BookRender er ( At onRender er, rest.test.Book)

hal BookLi st Render er (At ontCol | ecti onRenderer, rest.test. Book)

10.1.10.3 Vnd.Error Support

Vnd.Error is a standardised way of expressing an error response.

By default when avalidation error occurs when attempting to POST new resources then the errors object w

$ curl -i -H "Accept: application/json" -H "Content-Type: application/json" -X P
http://1 ocal host: 8080/ books

HTTP/ 1.1 422 Unprocessable Entity
Server: Apache-Coyote/1.1
Cont ent - Type: application/json; charset=I SO 8859-1

{"errors":[{"object":"rest.test.Book", "field":"title", "rejected-value":null, "n
[class rest.test.Book] cannot be null"}]}

If you wish to change the format to Vnd.Error then simply register grail s. rest.render. er
grail s-app/ conf/spring/resources. groovy:

beans = {

vndJsonError Renderer(grails.rest.render.errors. VndError JsonRenderer)
/1 for Vnd.Error XM format

vndXm Error Renderer (grails.rest.render. errors. VndError Xm Render er)

Then if you alter the client request to accept Vnd.Error you get an appropriate response:
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$ curl -i -H "Accept: application/vnd.error+json, application/json" -H "Content-Ty
http://1 ocal host: 8080/ books

HTTP/ 1.1 200 K

Server: Apache-Coyote/1.1

Cont ent - Type: application/vnd. error+j son; charset =I SO 8859- 1

[

{
"l ogref": ""book.nullable"",
"message": "Property [title] of class [class rest.test.Book] cannot be nu
" _links": {
"resource":
"href": "http://local host: 8080/ rest-test/books"
}
}
}

10.1.11 Customizing Binding of Resources

The framework provides a sophisticated but simple mechanism for binding REST requests to domain ¢
advantage of thisisto bind the r equest property in a controller the pr operti es of adomain class
request, the cr eat eBook action will create a new Book and assign "The Stand” to theti t| e prop

property.

<?xm version="1.0" encodi ng="UTF-8"?>
<book>

<title>The Stand</title>

<aut hor Nane>St ephen Ki ng</ aut hor Nane>
</ book>

cl ass BookController {

def createBook() {
def book = new Book()
book. properties = request

Il
}

Command objects will automatically be bound with the body of the request:
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cl ass BookController {
def creat eBook(BookCommand book) {

/1
}

cl ass BookConmand {
String title
String aut hor Nane

If the command object type is a domain class and the root element of the XML document contains an i ¢
the corresponding persistent instance from the database and then the rest of the document will be boun
found in the database, the command object reference will be null.

<?xm version="1.0" encodi ng="UTF-8"?>
<book id="42">
<title>Wal den</title>
<aut hor Nane>Henry Davi d Thor eau</ aut hor Nane>

</ book>

cl ass BookController {
def updateBook(Book book) {

—~— e Y T e e e
— e~~~ ~—

(ST

The book will have been retrieved fromthe database and updat ed
by doi ng sonmething |like this:

book == Book. get (' 42")
i f(book !'= null) {
book. properti es = request

t he code above represents what the franmework will
have done. There is no need to wite that code.

The data binding depends on an instance of the DataBindingSource interface created by an instance o
specific implementation of Dat aBi ndi ngSour ceCr eat or will be selected based on the cont ent Ty
provided to handle common content types. The default implementations will be fine for most use cases. T
are supported by the core framework and which Dat aBi ndi ngSour ceCr eat or implementations are
areintheor g. grai |l s. dat abi ndi ng. bi ndi ngsour ce package.
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application/xml, text/xml xmlDataBindingSourceCreator XmlDataBindingSourceCreator
application/json, text/json jsonDataBindingSourceCreator  JsonDataBindingSourceCreator
application/hal+json hal JsonDataBindingSourceCreator Hal JsonDataBindingSourceCreator
application/hal+xml hal XmlDataBindingSourceCreator Hal X mlDataBindingSourceCreator

In order to provide your own Dat aBi ndi ngSour ceCreator for any of those content
Dat aBi ndi ngSour ceCr eat or and register an instance of that class in the Spring application context.
use the corresponding bean name from above. If you are providing a helper for a content type other than
bean name may be anything that you like but you should take care not to conflict with one of the bean nam

The Dat aBi ndi ngSour ceCr eat or interface defines just 2 methods:

package org. grail s. dat abi ndi ng. bi ndi ngsour ce
i mport grails.web.minme. M nmeType
i mport grails.databindi ng. Dat aBi ndi ngSour ce
/*'k

* A factory for DataBindi ngSource instances
@ince 2.3

@ee Dat aBi ndi ngSour ceRegi stry
@ee Dat aBi ndi ngSour ce

* % F ok

*

*/
nt er f ace Dat aBi ndi ngSour ceCreat or {

/**
* return All of the {link MneType} supported by this hel per
*/
M meType[] get M neTypes()
/**
* Creates a DataBi ndi ngSource suitable for binding bindingSource to bindi ngT
*
* @aram m nmeType a nmine type
* @aram bi ndi ngTarget the target of the data binding
* @ar am bi ndi ngSource the val ue bei ng bound
* @eturn a Dat aBi ndi ngSour ce
*/
Dat aBi ndi ngSour ce cr eat eDat aBi ndi ngSour ce(M nmeType ni neType, Obj ect bindi ngTa
}

AbstractRequestBodyDataBindingSourceCreator is an abstract class designed to be e
Dat aBi ndi ngSour ceCr eat or classes. Classes which extend Abst r act Request bodyDat abi r
method named cr eat eBi ndi nhgSour ce which accepts an | nput St r eam as an argument and
implementing the get M meTypes method described in the Dat aBi ndi ngSour ceCr eat or interi
cr eat eBi ndi ngSour ce provides access to the body of the request.

The code below shows a simple implementation.


http://grails.github.io/grails-doc/3.0.x/api/org/grails/databinding/bindingsource/AbstractRequestbodyDataBindingSourceCreator.html

/'l MyCust onDat aBi ndi ngSour ceCr eat or. groovy in
/'l src/groovy/ coni deno/ nyapp/ dat abi ndi ng
package com deno. nyapp. dat abi ndi ng

import grails.web.mnme. M neType

i mport grails. databi ndi ng. Dat aBi ndi ngSour ce

i mport org...databindi ng. Si npl eMapDat aBi ndi ngSour ce

i nport org...databindi ng. bi ndi ngsour ce. Abst r act Request BodyDat aBi ndi ngSour ceCr eat o

/**

* A cust om Dat aBi ndi ngSour ceCr eat or capabl e of parsing key val ue pairs out of
* a request body containing a comma separated |ist of key:value pairs I|iKke:
*

* nane: Her man, age: 99, t own: STL

*

*/

cl ass MyCust onDat aBi ndi ngSour ceCr eat or ext ends Abstract Request BodyDat aBi ndi ngSour

@verride
public M neType[] getM neTypes() {
[ new M nmeType('text/customtdeno+csv')] as M neType|]
}

@verride
prot ect ed Dat aBi ndi ngSour ce creat eBi ndi ngSour ce( |l nput Stream i nput Stream {
def map = [:]

def reader = new | nput St reanReader (i nput St ream

/1 this is an obviously naive parser and is intended
/1 for denonstration purposes only.

reader. eachLine { line ->
def keyValuePairs = line.split(',")
keyVal uePai rs. each { keyVal uePair ->
i f(keyValuePair?.trim()) {
def keyVal uePi eces = keyVal uePair.split(':")
def key = keyVal uePi eces[O0].trin()
def val ue = keyVal uePi eces[1].trim)
map[ key] = val ue

}

/'l create and return a DataBi ndi ngSource whi ch contains the parsed data
new Si npl eMapDat aBi ndi ngSour ce( map)
}

Aninstance of MyCust onDat aSour ceCr eat or needsto be registered in the spring application conte>

/1 grails-app/conf/spring/resources. groovy
beans = {

nmyCust onCr eat or com deno. myapp. dat abi ndi ng. MyCust onDat aBi ndi ngSour ceCr eat or

/Il
}
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With that in place the framework will use the my Cust onCr eat or bean any time a Dat aBi ndi ngSot
which hasacont ent Type of "text/custom+demo+csv"”.

10.2 RSS and Atom

No direct support is provided for RSS or Atom within Grails. You could construct RSS or ATOM feedsv

is however a Feeds plugin available for Grails that provides a RSS and Atom builder using the popular .
seen below:

def feed() {
render (f eedType: "rss", feedVersion: "2.0") {
title = "My test feed"
link = "http://your.test.server/yourController/feed"

for (article in Article.list()) {
entry(article.title) {

link = "http://your.test.server/article/${article.id}"
article.content // return the content

342


http://grails.org/plugin/feeds
https://rome.dev.java.net/

11 Asynchronous Programming

With modern hardware featuring multiple cores, many programming languages have been adding asyn
being no exception.

The excellent GPars project features a whole range of different APIs for asynchronous programming techr
flow concurrency.

Added Grails 2.3, the Async features of Grails aim to simplify concurrent programming within the frame
unified event model.

11.1 Promises

A Promise is a concept being embraced by many concurrency frameworks. They are similar to j ava.
include amore user friendly exception handling model, useful features like chaining and the ability to attac

Promise Basics

In Grailsthegrai | s. async. Prom ses class provides the entry point to the Promise API:

import static grails.async. Promi ses. *

To create promises you can use the t ask method, which returns an instance of thegr ai | s. async. Pr (

def pl =task { 2 * 2}
def p2 =task { 4 * 4}
def p3 =task { 8 * 8 }
assert [4,16,64] == waitAll (pl, p2, p3)

Thewai t Al I method waits synchronously, blocking the current thread, for al of the concurrent tasksto

If you prefer not to block the current thread you can use the onConpl et e method:

onConpl ete([ pl, p2,p3]) { List results ->
assert [4,16,64] == results
}

343


https://github.com/GPars/GPars

The wai t Al | method will throw an exception if an error occurs executing one of the promises. Tl
onConpl et e method, however, will simply not execute the passed closure if an exception occurs. You (
handle exceptions without blocking:

onError ([ pl,p2,p3]) { Throwable t ->
println "An error occured ${t.nessage}"

If you have just asingle long running promisethen thegr ai | s. async. Prom se interface providesa:

inport static java.util.concurrent. TinmeUnit.*
import static grails.async. Promni ses. *

Promi se p = task {
/1 Long running task

p.onError { Throwable err ->
println "An error occured ${err.nessage}"

}
p.onConplete { result ->
println "Prom se returned $result"”

/1 block until result is called
def result = p.get()

/'l block for the specified tinme
def result = p.get(1, M NUTES)

Promise Chaining

It is possible to chain several promises and wait for the chain to complete using the t hen method:

final polish = { ..}
final transform={ ...}
final save = { ..

final notify ={ ...}

Prom se prom se = task {
/1 long running task

prom se.then polish then transformthen save then {
/1 notify end result
}

If an exception occurs at any point in the chain it will be propagated back to the caller and the next stepin’
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Promise Lists and Maps

Grails' async APl also features the concept of a promise lists and maps. These are represented by
grail s.async. Prom selMap classes respectively.

The easiest way to create apromiselist or map isviathet asks method of the Pr om ses class:

i mport static grails.async. Prom ses. *
def prom seList =tasks([{ 2 * 2}, { 4 * 4}, { 8 * 8 1}])
assert [4,16,64] == prom selList.get()

Thet asks method, when passed alist of closures, returnsaPr om selLi st . You can also construct a Pr

i mport grails.async.*

def list = new Proni seList()

list << { 2* 2}

list << { 4 * 4}

list << { 8 * 8}

list.onConplete { List results ->
assert [4,16,64] == results

& The Prom selLi st class does not implement the java.util.List interface, but instead returns
method

Working with Pr omi seMap instancesislargely similar. Again you can either usethet asks method:

i mport static grails.async. Promi ses. *

def prom seList = tasks one:{ 2 * 2 },
two: { 4 * 4},
three:{ 8 * 8}

assert [one: 4,two: 16,three: 64] == promi seLi st. get()

Or construct aPr om seMap manualy:
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i mport grails.async.*

def map = new Prom seMap()

map[‘one'] ={ 2 * 2}
map['two' ] = { 4 * 4}
map['three'] ={ 8 * 8 }
map. onConpl ete { Map results ->
assert [one:4,two: 16,three: 64] == results

}

Promise Factories

TheProm ses classusesagrai | s. async. Prom seFact ory instanceto create Pr om se instanc

The default implementation uses the GPars concurrency library and is called or g. grai | s. async. f
however it is possible to swap implementations by setting the Pr om ses. prom seFact ory variable.

One common use case for thisis unit testing, typically you do not want promises to execute asynchronous
write. For this purpose Grails shipswithaor g. grai |l s. async. fact ory. SynchronousProm s
promises:

i mport org.grails.async.factory.*
i nport grails.async.*

Proni ses. proni seFactory = new Synchr onousPromni seFact ory()

Grallsasohasaorg. grail s.async. factory. react or. React or Prom seFact ory which ¢
settings Pr o ses. prom seFact or y asgiven above.

Using the Pr om seFact or y mechanism it is theoretically possible to plug in other concurrency librari
to overridethetwo interfacesgr ai | s. async. Prom se andgrai | s. async. Pronm seFactory.

DelegateAsync Transformation

It is quite common to require both synchronous and asynchronous versions of the same API. Developir
typically the asynchronous APl would simply delegate to the synchronous version.

The Del egat eAsync transformation is designed to mitigate this problem by transforming any synchron

For example, consider the following service:
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cl ass BookService {
Li st <Book> fi ndBooks(String title) {
/1 inplenmentation

Thef i ndBooks method executes synchronously in the same thread as the caller. To make an asynchrol
classasfollows:

i nport grails.async.*

cl ass AsyncBookServi ce {
@Del egat eAsync BookServi ce bookServi ce

The Del egat eAsync transformation will automatically add a new method that 1ooks like the following |

Prom se<Li st <Book>> fi ndBooks(String title) {
Proni ses. task {
bookServi ce. fi ndBooks(title)

As you see the transform adds equivalent methods that return a Promise and execute asynchronously.

The AsyncBook Ser vi ce can then be injected into other controllers and services and used as follows:

AsyncBookSer vi ce asyncBookServi ce
def findBooks(String title) {
asyncBookServi ce. fi ndBooks(title)
.onConplete { List results ->
println "Books = ${results}"”
}
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11.2 Events

Grails 3.0 introduces a new Events APl based on Reactor.

All services and controllersin Grails 3.0 implement the Events trait.
The Event s trait allows the ability to consume and publish events that are handled by Reactor.

The default Reactor configuration utilises athread pool backed event bus. Y ou can however configure Ree

reactor:
di spat chers:
defaul t: nyExecut or
myExecut or:
type: threadPool Execut or
size: 5
backl og: 2048

11.2.1 Consuming Events
There are several ways to consume an event. As mentioned previously services and controllers implement

The Event s trait provides severa methods to register event consumers. For example:

on("nyEvent") {
println "Event fired!"
}

Note that if you wish a class (other than a controller or service) to be an event consumer you simply have
classisregistered as a Spring bean.

For example given the following class:


https://github.com/reactor/reactor
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i mport grails.events.*
i mport j avax.annotati on. *

class MyCl ass inplenents Events {

@Post Const ruct
void init() {
on("nyEvent") {
println "Event fired!"
}

You can override doW t hSpri ng inyour Appl i cat i on classto register it as a Spring bean (or annote

Cl osure doWthSpring() {
->
nyCl ass(MCl ass)

11.2.2 Event Notification

The Event s trait also provides methods for notifying of events. For example:

notify "myEvent", "nyData"
sendAndRecei ve "nyEvent", "nyData", ({
println "Got response!"

11.2.3 Reactor Spring Annotations

Reactor provides afew useful annotations that can be used for declaratively consuming eventsin a Grails ¢

To declare an event consumer use the Consumer annotation:
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i mport reactor.spring.context.annotation.*

@onsumer _
class MyService {

}

Then to register to listen for an event use the Sel ect or annotation:

i mport reactor.spring.context.annotation.*

@onsuner
class MyService {
@sel ector (' my. event')
voi d myEvent Li stener ( Obj ect data) {
println "GOl EVENT $dat a"

11.2.4 Events from GORM

GORM defines a number of useful events that you can listen for.

Each event istrandated into a key that starts with gor m . For example:

i nport org.grails. datastore. mappi ng. engi ne. event . *

on("gormprelnsert”) { PrelnsertEvent event ->
println "GOl EVENT $event"
}

& These events are triggered asynchronously, and so cannot cancel or manipulate the persister
do that see the section on Events & Auto Timestamping in the GORM docs

11.2.5 Events from Spring

Spring also fires a number of useful events. All eventsinthe or g. spri ngf r amewor k package are pref

For example:
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i mport org.springfranmewor k. web. cont ext. support . *
i mport org.springfranework. boot . cont ext.event.*

pplicationStarted") { ApplicationStartedEvent event ->

on("spr ;a
I ed when the application starts

}

on("spring: servl et Request Handl ed") { Request Handl edEvent event ->
/1 fired each tine a request is handl ed

ng
ir

11.3 Asynchronous GORM
Since Grails 2.3, GORM features an asynchronous programming model that works across all supported da

& Although GORM executes persistence operations asynchronously, these operations still blo
drivers are not asynchronous. Asynchornous GORM is designed to alow you to isolate the
separate thread you can scale and control allowing your controller layer to remain non-blockir

Async Namespace

The Asynchronous GORM API is available on every domain class viathe async namespace.

For example, the following code listing reads 3 objects from the database asynchronously:

i mport static grails.async. Promi ses. *

def pl = Person.async. get (1L)
def p2 = Person. async. get (2L)
def p3 = Person. async. get (3L)

def results = waitAll (pl, p2, p3)

Using the async namespace, all the regular GORM methods are available (even dynamic finders), but i
run in the background and a Pr oni se instance is returned.

The following code listing shows afew common examples of GORM queries executed asynchronously:
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i mport static grails.async. Prom ses. *

Person. async. list().onConplete { List results ->
println "Got people = ${results}"

}
def p = Person.async.getAll (1L, 2L, 3L)
List results = p.get()

def pl = Person.async. findByFirstNane("Honer")
def p2 = Person.async.findByFirstName("Bart")
def p3 = Person.async. findByFirstNanme("Barney")

results = waitAl |l (pl, p2, p3)

Async and the Session

When using GORM async each promise is executed in a different thread. Since the Hibernate session isn

thread.

This is an important consideration when using GORM async (particularly with Hibernate as the pr

asynchronous queries will be detached entities.

This means you cannot save objects returned from asynchronous queries without first merging them back

work:

def person = prom se. get ()
person.firstName = "Bart"
person. save()

def prom se = Person. async. fi ndByFi rst Nane(" Honer")

Instead you need to merge the object with the session bound to the calling thread. The above code needs to

def person = prom se. get ()
per son. nerge()
person. firstName = "Bart"

def prom se = Person. async. fi ndByFi rst Nane(" Honer")

Note that mer ge() iscalled first because it may refresh the object from the cache or database, which wc
is not recommended to read and write objects in different threads and you should avoid this technique unle
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Finally, another issue with detached objects is that association lazy loading will not work and you will en
errors if you do so. If you plan to access the associated objects of those returned from asynchronous (
recommended anyway to avoid N+1 problems).

Multiple Asynchronous GORM calls

As discussed in the previous section you should avoid reading and writing objects in different threads as m

However, if you wish to do more complex GORM work asynchronously then the GORM async names
possible. For example:

def pronise = Person. async.task {
Wi t hTransaction {
def person = findByFirstName("Honmer")
person.firstName = "Bart"
per son. save(fl ush: true)

}
}

Per son updat edPer son = promni se. get ()

Note that the GORM t ask method differs from the static Pr om ses. t ask method in that it deals w
thread for you. If you do not use the GORM version and do asynchronous work with GORM then you nee

i mport static grails.async. Prom ses. *

def promise = task {
Per son. wi t hNewSessi on {
/'l your logic here

Async DetachedCriteria

TheDet achedCri t eri a classalso supports the async namespace. For example you can do the follov

Det achedCriteria query = Person. where {
| ast Nanme == " Si npson"
}

def promi se = query.async.list()
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11.4 Asynchronous Request Handling
If you are deploying to a Servlet 3.0 container such as Tomcat 7 and above then it is possible to deal withr

In general for controller actions that execute quickly there is little benefit in handling requests asyncht
actions it is extremely beneficial.

The reason being that with an asynchronous / non-blocking response, the one thread == one request == on
can keep a client response open and active, and at the same time return the thread back to the container to ¢

For example, if you have 70 available container threads and an action takes a minute to complete, if the ac
the likelihood of all 70 threads being occupied and the container not being able to respond is quite high
processing.

Since Grails 2.3, Grails features asimplified API for creating asynchronous responses built on the Pr omi ¢

The implementation is based on Servlet 3.0 async. So, to enable the async features you need to set your ser

grails:
servlet:_
version: 3.0

Async Models

A typical activity in a Grails controller isto produce a model (a map of key/value pairs) that can be rendert

If the model takes a while to produce then the server could arrive at a blocking state, impacting s
asynchronously by returning agr ai | s. async. Prom seMap viathe Pr om ses. t asks method:

inport static grails.async. Prom ses. *

def index() {
t asks books: Book.async.list(),
t ot al Books: Book. async. count (),
ot her Val ue: {
/1l do hard work

}

Grails will handle the response asynchronously, waiting for the promises to complete before rendering the
aboveis:
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def index() {
def otherVvalue = ...
[ books: Book.list() ,
t ot al Books: Book. count (),
ot her Val ue: ot herVal ue ]

Y ou can even render different view by passing the Pr om seMap to the nodel attribute of ther ender 1

i mport static grails.async. Promi ses. *

def index() {
render view "nyView', nodel: tasks( one:{ 2
two:{ 3

Async Response Rendering

Y ou can also write to the response asynchronously using promisesin Grails 2.3 and above:

i mport static grails.async. Promni ses. *
class StockController {

def stock(String ticker) {
task {
ticker = ticker ?: 'GO0G
def url = new URL("http://downl oad. fi nance. yahoo. coni d/ quot es. csv?s=%{
Doubl e price = url.text.split(',"')[-1] as Doubl e
render "ticker: $ticker, price: $price"

The above example using Yahoo Finance to query stock prices, executing asynchronously and only re
obtained. Thisis done by returning a Pr om se instance from the controller action.

If the Yahoo URL is unresponsive the original request thread will not be blocked and the container will no

11.5 Servlet 3.0 Async

In addition to the higher level async features discussed earlier in the section, you can access the raw
application.
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Servlet 3.0 Asynchronous Rendering

Y ou can render content (templates, binary data etc.) in an asynchronous manner by calling the st art A
Servlet 3.0 AsyncCont ext . Once you have areference to the AsyncCont ext you can use Grails' regL

def index() {
def ctx = startAsync()
ctx.start {
new Book(title:"The Stand").save()
render tenplate:"books", nodel:[books: Book.list()]
ct x. conpl et e()

Note that you must call the conpl et e() method to terminate the connection.

Resuming an Async Request

Y ou resume processing of an async request (for example to delegate to view rendering) by using the di sp

def index() {
def ctx = startAsync()
ctx.start {
/1 do wor ki ng

/7 render view
ct x. di spat ch()
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12 Validation

Grails validation capability is built on Spring's Validator APl and data binding capabilities. However Gra
to define validation "constraints' with its constraints mechanism.

Congtraintsin Grails are away to declaratively specify validation rules. Most commonly they are applied t
Command Objects also support constraints.

12.1 Declaring Constraints

Within adomain class constraints are defined with the constraints property that is assigned a code block:

class User {
String login
String password
String email
I nt eger age

static constraints = {

-

Y ou then use method calls that match the property name for which the constraint applies in combination w

class User {

static constraints = {
login size: 5..15, blank: false, unique: true
password size: 5..15, blank: false
emai | email: true, blank: false
age mn: 18

In this example we've declared that the | ogi n property must be between 5 and 15 characters long, it Ci
applied other constraints to the passwor d, enmai | and age properties.

& By default, all domain class properties are not nullable (i.e. they have animplicit nul | abl e:

A complete reference for the available constraints can be found in the Quick Reference section under the C

Note that constraints are only evaluated once which may be relevant for a constraint that relies on avalue |
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class User {

static constraints = {
/1 this Date object is created when the constraints are eval uated, not

/] each tine an instance of the User class is validated.
bi rt hDat e max: new Date()

A word of warning - referencing domain class properties from constraints

It's very easy to attempt to reference instance variables from the static constraints block, but thisisn't legal
M ssi ngPr opert yExcept i on for your trouble. For example, you may try

cl ass Response {
Survey survey
Answer answer

static constraints = {
survey bl ank: false
answer blank: false, inList: survey.answers

See how thei nLi st constraint references the instance property sur vey? That won't work. Instead, use:

cl ass Response {

static constraints = {
survey bl ank: false
answer bl ank: false, validator: { val, obj -> val in obj.survey.answers }

In this example, the obj argument to the custom validator is the domain instance that is being validat
return a boolean to indicate whether the new value for the answer property, val , isvalid.

12.2 Validating Constraints

Validation Basics
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Cadll the validate method to validate a domain class instance:

def user = new User (parans)

if (user.validate()) {
/1 do sonething with user

el se {
user.errors.all Errors. each {
println it

Theer r or s property on domain classes is an instance of the Spring Errors interface. The Er r or s interi
errors and also retrieve the original values.

Validation Phases

Within Grails there are two phases of validation, the first one being data binding which occurs when you b

def user = new User (parans)

At this point you may already have errorsin the er r or s property due to type conversion (such as convel
obtain the original input value using the Er r or s API:

if (user.hasErrors()) {
if (user.errors. hasFieldErrors("login")) {
println user.errors.getFieldError("login").rejectedVal ue

The second phase of validation happens when you call validate or save. This is when Grails will valida
defined. For example, by default the save method callsval i dat e before executing, allowing you to writ
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if (user.save()) {
return user

el se {
user.errors.all Errors. each {
println it

12.3 Sharing Constraints Between Classes

A common pattern in Grails is to use command objects for validating user-submitted data and then coy
relevant domain classes. This often means that your command objects and domain classes share properties
and paste the constraints between the two, but that's avery error-prone approach. Instead, make use of Gra

Global Constraints

In addition to defining constraints in domain classes, command objects and other validateat
grail s-app/ conf/application. groovy:

grails.gormdefault.constraints = {
"*'(null able: true, size: 1..20)
myShar ed(nul | abl e: fal se, blank: false)

These constraints are not attached to any particular classes, but they can be easily referenced from any vali

class User {

static constraints = {
| ogi n shared: "nyShared"

Note the use of the shar ed argument, whose value is the name of one of the constraints defined in
Despite the name of the configuration setting, you can reference these shared constraints from any validate

The ™' constraint is a special case: it means that the associated constraints ('nullable’ and 'size' in the above
validateable classes. These defaults can be overridden by the constraints declared in a validateabl e class.
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Importing Constraints

Grails 2 introduced an alternative approach to sharing constraints that allows you to import a set of constra

Let's say you have adomain class like so:

class User {
String firstName
String | ast Name
String passwor dHash

static constraints = {
firstName bl ank: false, nullable: false
| ast Nane bl ank: false, nullable: false
passwor dHash bl ank: fal se, nullable: false

Y ou then want to create a command object, User Comrand, that shares some of the properties of the ¢
You do thiswith thei nport Fr om() method:

cl ass User Command {
String firstNane
String | ast Nanme
String password
String confirnPassword

static constraints = {
i mport From User

password bl ank: false, nullable: false
confirmPassword bl ank: false, nullable: fal se
}

This will import all the constraints from the User domain class and apply them to User Command. The
class ( User) that don't have corresponding properties in the importing class ( User Conmand). In
'lastName' constraints will be imported into User Conmmand because those are the only properties shared k

If you want more control over which constraints are imported, use thei ncl ude and excl ude argument

expression strings that are matched against the property names in the source constraints. So for exampl
constraint you would use:
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static constraints = {
i mport From User, include: ["|astNane"]

or if you wanted al constraints that ended with 'Name':

static constraints = {
i mport From User, include: [/.*Nane/]

Of course, excl ude doesthe reverse, specifying which constraints should not be imported.

12.4 Validation on the Client
Displaying Errors

Typically if you get a validation error you redirect back to the view for rendering. Once there you need s
rich set of tags for dealing with errors. To render the errors as alist you can use renderErrors:

<g:renderErrors bean="${user}" />

If you need more control you can use hasErrors and eachError:

<g: hasErrors bean="${user}">
<ul >
<g: eachError var="err" bean="${user}">
<li>${err}</li>
</ g: eachError >
</ ul >
</ g: hasErrors>

362



Highlighting Errors

It is often useful to highlight using a red box or some indicator when a field has been incorrectly inpu
invoking it as a method. For example:

<di v cl ass='val ue ${hasErrors(bean: user,field:'login','errors')}"'>
<input type="text" nane="l|ogin" value="${fiel dval ue(bean: user,field:"login)}"
</ di v>

This code checks if thel ogi n field of the user bean hasany errorsand if so it addsan er r or s CSS cli
highlight the di v.

Retrieving Input Values

Each error is actually an instance of the FieldError class in Spring, which retains the original input value
object to restore the value input by the user using the fieldVaue tag:

<input type="text" nane="|ogin" val ue="${fiel dval ue(bean: user,field:"login')}"/>

This code will check for an existing Fi el dEr r or intheUser bean and if thereis obtain the originally i

12.5 Validation and Internationalization

Another important thing to note about errors in Grails is that error messages are not hard coded anyy
messages from message bundles using Grails' i18n support.

Constraints and Message Codes

The codes themselves are dictated by a convention. For example consider the constraints we looked at earl
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package com myconpany. nyapp
class User {

static constraints = {
l ogin size: 5..15, blank: false, unique: true
password size: 5..15, blank: false
emai | email: true, blank: false
age mn: 18

If aconstraint isviolated Grails will by convention look for a message code of the form:

[C ass Nane].[Property Nane].[Constraint Code]

In the case of the bl ank constraint this would be user. | ogi n. bl ank so you would need
grail s-app/i 18n/ nessages. properti es file

user. | ogi n. bl ank=Your | ogin nanme nust be specified!

The class name is looked for both with and without a package, with the packaged ver
com.mycompany.myapp.User.login.blank will be used before user.login.blank. This allows for cases wher
plugin's.

For areference on what codes are for which constraints refer to the reference guide for each constraint.

Displaying Messages

The renderErrors tag will automatically look up messages for you using the message tag. If you need
yourself:
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<g: hasErrors bean="${user}">
<ul >
<g: eachError var="err" bean="${user}">
<li><g: nmessage error="${err}" /></1i>
</ g: eachError >
</ ul >
</ g: hasErrors>

In this example within the body of the eachError tag we use the message tag in combination with itser r
error.

12.6 Applying Validation to Other Classes

Domain classes and command objects support validation by default. Other classes may be made valic
property in the class (as described above) and then telling the framework about them. It is important that
with the framework. Simply defining the const r ai nt s property is not sufficient.

The Validateable Trait

Classes which define the static const r ai nt s property and implement the Validateable trait will be valic

/'l src/groovy/ conl nyconpany/ nmyapp/ User . gr oovy
package com nyconpany. myapp

import grails.validation.Validateable

class User inplenments Validateable {

static constraints = {
| ogin size: 5..15, blank: false, unique: true
password size: 5..15, blank: false
emai | email: true, blank: false
age mn: 18
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13 The Service Layer

Grails defines the notion of a service layer. The Grails team discourages the embedding of core applicatiol
reuse and a clean separation of concerns.

Servicesin Grails are the place to put the mgjority of the logic in your application, leaving controllers rest
and so on.

Creating a Service

Y ou can create a Grails service by running the create-service command from the root of your project in at

grails create-service helloworld.sinple

& If no package is specified with the create-service script, Grails automatically uses the app
name.

The above example will create a service at the location gr ai | s- app/ servi ces/ hel | owor | d/ £
ends with the convention Ser vi ce, other than that a service is aplain Groovy class:

package hel | oworl d

class SinpleService {

}

13.1 Declarative Transactions

Declarative Transactions

Services are typicaly involved with coordinating logic between domain classes, and hence often involv
Given the nature of services, they frequently require transactional behaviour. You can use programmatic
however thisis repetitive and doesn't fully leverage the power of Spring's underlying transaction abstractic

Services enable transaction demarcation, which is a declarative way of defining which methods are to be
service usethe Tr ansact i onal transform:
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i mport grails.transaction.*

@r ansacti onal '
class CountryService {

}

The result is that all methods are wrapped in a transaction and automatic rollback occurs if a method thr
Runt i meExcepti on) or an Er r or . The propagation level of the transaction is by default set to PROP/

@ Checked exceptions do not roll back transactions. Even though Groovy blurs the distil
unchecked exceptions, Spring isn't aware of this and its default behaviour is used, so it's
distinction between checked and unchecked exceptions.

@ Warning: dependency injection is the only way that declarative transactions work. Y ou will |
if you use the new operator such asnew BookSer vi ce()

The Transactional annotation vs the transactional property

In previous versions of Grails prior to Grails 3.1, Grails created Spring proxies and used the t r ansac
creation. These proxies are disabled by default in Grails 3.1 and above in favour of the @T ansact i ona

If you wish to renable this feature (not recommended) then you must set grails. spring
grail s-app/conf/application.ym orgrail s-app/conf/application.groovy

& In addition, prior to Grails 3.1 services were transactional by default, as of Grails 3.1 they
@r ansact i onal transformation isapplied.

Custom Transaction Configuration
Grails also provides @Tr ansact i onal and @Not Tr ansact i onal annotations for cases where you r

at a per-method level or need to specify an alternative propagation level. For example, the @ot Tr an:
particular method to be skipped when a classis annotated with @r ansact i onal .

& Thegrails.transaction. Transacti onal annotation was first introduced in Gra
@Transactional annotation was used.
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& Annotating a service method with Tr ansact i onal disables the default Grails transactione
the same way that adding t r ansact i onal =f al se does) so if you use any annotations y
that require transactions.

In this example | i st Books uses a read-only transaction, updat eBook uses a default read-write tran
(probably not a good idea given its name).

i mport grails.transaction. Transacti onal
cl ass BookService {

@ransactional (readOnly = true)
def |istBooks() ({
Book. i st ()
}

@r ansact i onal
def updat eBook() {
...

}
def del et eBook() {
/Il

}
}

Y ou can also annotate the class to define the default transaction behavior for the whole service, and then
this service is equivalent to one that has no annotations (since the default isimplicitly t r ansact i onal =

import grails.transaction. Transacti ona

@r ansact i onal
cl ass BookService {

def 1istBooks() {
Book. I i st ()
}
def updat eBook() {
/Il ..
}
def del et eBook() {
/Il

}
}

This version defaults to all methods being read-write transactional (due to the class-level annotation), but
read-only transaction:
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i mport grails.transaction. Transacti onal

@r ansacti onal
cl ass BookService {

@ransactional (readOnly = true)
def 1istBooks() {
Book. | i st ()
}
def updat eBook() {
...
}
def del et eBook() {
...

}
}

Although updat eBook and del et eBook aren't annotated in this example, they inherit the configuratio

For more information refer to the section of the Spring user guide on Using @Transactional.

Unlike Spring you do not need any prior configuration to use Tr ansact i onal ; just specify the annof
automatically.

13.1.1 Transactions Rollback and the Session

Understanding Transactions and the Hibernate Session

When using transactions there are important considerations you must take into account with regards to hc
by Hibernate. When a transaction is rolled back the Hibernate session used by GORM s cleared. This
detached and accessing uninitialized lazy-loaded collectionswill lead to Lazyl ni ti al i zati onExceg

To understand why it isimportant that the Hibernate session is cleared. Consider the following example:

cl ass Aut hor ({
String name
I nt eger age

static hasMany = [books: Book]
}

If you were to save two authors using consecutive transactions as follows:
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Aut hor . wi t hTransaction { status ->
new Aut hor (nane: "Stephen King", age: 40).save()
stat us. set Rol | backOnl y()

}

Aut hor . wi t hTransaction { status ->
new Aut hor (nane: "Stephen King", age: 40).save()
}

Only the second author would be saved since the first transaction rolls back the author save() by clearin
were not cleared then both author instances would be persisted and it would lead to very unexpected result:

It can, however, be frustratingto get Lazyl ni ti al i zat i onExcept i onsdue to the session being cle

For example, consider the following example:

cl ass Aut hor Service {

voi d updat eAge(id, int age) {
def author = Author.get(id)
aut hor. age = age
if (author.isTood d()) {
t hr ow new Aut hor Excepti on("too ol d", author)
}

cl ass Aut horController {
def aut hor Service
def updat eAge() {

tr

y {
aut hor Servi ce. updat eAge(parans.id, parans.int("age"))

}
catch(e) {

render "Author books ${e.author.books}"
}

In the above example the transaction will be rolled back if the Aut hor's age exceeds the maximum \
throwing an Aut hor Excepti on. The Aut hor Excepti on references the author but whe
Lazylnitializati onExcepti on will bethrown because the underlying Hibernate session has beer
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To solve this problem you have a number of options. Oneisto ensure you query eagerly to get the datayol

cl ass Aut hor Servi ce {

voi d updat eAge(id, int age) {
def author = Author.findByld(id, [fetch:[books: "eager"]])

In this example the books association will be queried when retrieving the Aut hor .

& Thisisthe optimal solution asit requires fewer queries then the following suggested solutions

Another solution isto redirect the request after a transaction rollback:

cl ass AuthorController {
Aut hor Ser vi ce aut hor Servi ce

def updat eAge() {
r

try {
aut hor Servi ce. updat eAge(parans.id, params.int("age"))

}

catch(e) {
flash. nessage = "Can't update age"
redirect action:"show', i1d:parans.id

In this case a new request will deal with retrieving the Aut hor again. And, finally athird solution isto |
sure the session remainsin the correct state:
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cl ass Aut horController {
def aut hor Servi ce

def updat eAge() {

try {
aut hor Servi ce. updat eAge(parans.id, paranms.int("age"))

}

catch(e) {
def author = Author.read(parans.id)
render "Author books ${author.books}"

Validation Errors and Rollback

A common use case isto rollback atransaction if there are validation errors. For example consider this sen

i mport grails.validation.Validati onException
cl ass Aut hor Service {

voi d updat eAge(id, int age) {
def author = Author.get(id)
aut hor. age = age
if (lauthor.validate()) {
t hrow new Val i dati onException("Author is not valid", author.errors)
}

To re-render the same view that a transaction was rolled back in you can re-associate the errors with a refre
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i mport grails.validation.Validati onException
cl ass Aut horController {
def aut hor Service

def updat eAge() {
r

try {
aut hor Servi ce. updat eAge(parans. i d, parans.int("age"))

}

catch (Validati onException e) {
def author = Author.read(parans.id)
author.errors = e.errors
render view "edit", nodel: [author:author]

13.2 Scoped Services

By default, access to service methods is not synchronised, so nothing prevents concurrent execution of -
singleton and may be used concurrently, you should be very careful about storing state in a service. Or tak
inaservice.

Y ou can change this behaviour by placing a service in a particular scope. The supported scopes are:
® prototype - A new serviceiscreated every timeit isinjected into another class
® request - A new servicewill be created per request
® flash - A new servicewill be created for the current and next request only
* fl ow-Inweb flowsthe service will exist for the scope of the flow
® conversati on - Inweb flows the service will exist for the scope of the conversation. ie aroot flow
® session - A serviceiscreated for the scope of a user session

® singl et on (default) - Only one instance of the service ever exists

& If your service isf |l ash, fl owor conver sati on scoped it must implement j ava. i
only be used in the context of a Web Flow.

To enable one of the scopes, add a static scope property to your class whose value is one of the above, for

static scope = "fl ow
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& Upgrade note: Starting with Grails 2.3, new applications are generated with configuratic
controllersto si ngl et on. If si ngl et on controllersinteract with pr ot ot ype scoped sel
behave as per-controller singletons. If non-singleton services are required, controller scope sh

See Contrallers and Scopes in the user guide for more information.

13.3 Dependency Injection and Services
Dependency Injection Basics

A key aspect of Grails services is the ability to use Spring Framework's dependency injection featu
convention”. In other words, you can use the property name representation of the class name of a service

libraries, and so on.

As an example, given aservice called BookSer vi ce, if you define a property called bookSer vi ce in

cl ass BookController {
def bookService

}

In this case, the Spring container will automatically inject an instance of that service based on its configt
name. Y ou can also specify the type as follows:

cl ass Aut hor Servi ce {
BookSer vi ce bookServi ce

& NOTE: Normally the property name is generated by lower casing the first letter of the type. F
BookSer vi ce classwould map to a property named book Ser vi ce.

To be consistent with standard JavaBean conventions, if the first 2 letters of the class name
name is the same as the class name. For example, the property name of the JDBCHel pe
JDBCHel per Ser vi ce, notj DBCHel per Ser vi ce orj dbcHel per Servi ce.

See section 8.8 of the JavaBean specification for more information on de-capitalization rules.

& Only the top level object is subjected to injection as traversing all nested objects to p
performance issue.
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Dependency Injection and Services

Y ou can inject services in other services with the same technique. If you had an Aut hor Ser vi ce that n
Aut hor Ser vi ce asfollowswould allow that:

cl ass Aut hor Servi ce {
def bookService
}

Dependency Injection and Domain Classes / Tag Libraries

Y ou can even inject services into domain classes and tag libraries, which can aid in the development of ric

cl ass Book {

aéf bookSer vi ce

def buyBook() {
bookSer vi ce. buyBook(t hi s)
}

}

Service Bean Names

The default bean name which is associated with a service can be problematic if there are multiple ser
packages. For example consider the situation where an application defines a service class named com de
uses aplugin named ReportingUtilities and that plugin provides a service class named com r ef
default bean name for each of those would ber epor t i ngSer vi ce so they would conflict with each ot
bean name for services provided by plugins by prefixing the bean name with the plugin name. In the scene
bean would be an instance of the com denmp. ReportingService class de
reportingUtilitiesReportingService bean would be an instance of the com reporti ng
by the ReportingUtilities plugin. For al service beans provided by plugins, if there are no
application or other plugins in the application then a bean alias will be created which does not include tf
referred to by the name that does include the plugin name prefix. For example, if the Reporti ngL
comreporting.util.Author Servi ce andthereisno other Aut hor Ser vi ce in the applicatic
using then there will be a bean named reportingUtilitiesAuthorServic
comreporting.util.AuthorServi ce classand there will be a bean alias defined in the context
same bean.
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14 Static Type Checking And Compilation

Groovy is a dynamic language and by default Groovy uses a dynamic dispatch mechanism to carry out r
dispatch mechanism provides alot of flexibility and power to the language. For example, it is possible to
and it is possible to dynamically replace existing methods at runtime. Features like these are importar
However, there are times when you may want to disable this dynamic dispatch in favor of a more static ¢
to do that. The way to tell the Groovy compiler that a particular class should compiled
groovy.transform.CompileStatic annotation as shown below.

i mport groovy.transform ConpileStatic

@conpi l eStatic
class Myd ass {

/1 this class will be statically conpiled...

}

See these notes on Groovy static compilation for more details on how Conpi | eSt at i ¢ works and why

One limitation of using Conpi | eSt ati ¢ is that when you use it you give up access to the power ar
example, in Grails you would not be able to invoke a GORM dynamic finder from a class that is markec
cannot verify that the dynamic finder method exists, because it doesn't exist at compile time. It may be thi
compilation benefits without giving up access to dynamic dispatch for Grails specific things
grails.compiler.GrailsCompileStatic comes in. Grai | sConpi | eSt at i ¢ behaves just like Conpi | e
and allows access to those specific features to be accessed dynamically.

14.1 The GrailsCompileStatic Annotation
GrailsCompileStatic

TheGrai | sConpi | eSt at i ¢ annotation may be applied to a class or methods within a class.
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import grails.conpiler.GailsConpileStatic

@ ai | sConpi l eStatic
cl ass Soned ass {

/1 all of the code in this class will be statically conpiled
def et hodOne() {
...

}
def net hodTwo() {
..

}
def met hodThree() {
..

}
}

import grails.conpiler.GailsConpileStatic
class Soned ass {

/1 met hodOne and net hodThree will be statically conpiled
/1 methodTwo will be dynamically conpil ed

@ ai | sConpi | eStatic
def net hodOne() {

Il
}
def net h?/dTwo() {
}

@ ai | sConpi | eStatic
def net hodThree() {
...
}

It is possible to mark a class with Grai | sConpi | eSt ati ¢ and exclude specific methods by marki
specifying that the type checking should be skipped for that particular method as shown below.
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import grails.conpiler.GailsConpileStatic
i mport groovy.transform TypeChecki ngibde

@x ai | sConpi | eStatic
cl ass Soned ass {

/1 met hodOne and net hodThree will be statically conpiled
/1 methodTwo will be dynamically conpil ed

def nmethodOne() {
...

}

@x ai | sConpi | eSt ati c( TypeChecki ngvbde. SKI P)
def net hodTwo() {
...
}

def methodThree() {
...

}
}

Code that is marked with Gr ai | sConpi | eSt ati ¢ will al be statically compiled except for Grail:
compiled but that Grai | sConpi | eSt at i ¢ can identify as permissible for dynamic dispatch. These ir
DSL code in configuration blocks like constraints and mapping closures in domain classes.

Care must be taken when deciding to statically compile code. There are benefits associated with static cor
benefits you are giving up the power and flexibility of dynamic dispatch. For example if code is staticall
metaprogramming enhancements which may be provided by plugins.

14.2 The GrailsTypeChecked Annotation
GrailsTypeChecked

The grails.compiler.GrailsTypeChecked annotation works a lot like the Grai | sConpi | eStati ¢ an
checking, not static compilation. This affords compile time feedback for expressions which cannot be
leaving dynamic dispatch in place for the class.

378


http://grails.github.io/grails-doc/3.0.x/api/grails/compiler/GrailsTypeChecked.html

i mport grails.conpiler.Gail sTypeChecked

@5 ai | sTypeChecked
cl ass Soned ass {

/1 all of the code in this class will be statically type

/'l checked and will be dynam cally dispatched at runtine
def met hodOne() ({
..
}
def net hodTwo() {
...
}
def methodThree() {
...
}

}
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15 Testing

Automated testing is a key part of Grails. Hence, Grails provides many ways to making testing easier fro
tests. This section details the different capabilities that Grails offers for testing.

&y Grals1.3.x and below used thegrai | s.test. Grai | sUni t Test Case class hierarchy
Grails 2.0.x and above deprecates these test harnesses in favour of mixins that can be applie
of tests (JUnit 3, JUnit 4, Spock etc.) without subclassing

The first thing to be aware of is that al of the cr eat e-* and gener at e- * commands create uni
exampleif you run the create-controller command as follows:

grails create-controller com acne. app. si npl e

Grails will create a controller at grai |l s-app/ control |l ers/conf acne/ app/ Si npl eCont
test/unit/com acne/ app/ Si npl eControl | er Tests. groovy. What Grails won't do howe
left up to you.

& The default class name suffix is Test s but as of Grails 1.2.2, the suffix of Test isalso supp

Running Tests

Tests are run with the test-app command:

grails test-app

The command will produce output such as:
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Runni ng Unit Tests...
Runni ng test FooTests...FAI LURE
Unit Tests Conpleted in 464ns ...

Tests failed: O errors, 1 failures

whilst showing the reason for each test failure.

% You can force a clean before running tests by passing - cl ean tothet est - app command.

Grails writes both plain text and HTML test reportsto thet ar get / t est - r epor t s directory, along v
are generally the best onesto look at.

Using Grails' interactive mode confers some distinct advantages when executing tests. First, the tests wil
subsequent runs. Second, a shortcut is available to open the HTML reportsin your browser:

open test-report

Y ou can aso run your unit tests from within most IDEs.

Targeting Tests

Y ou can selectively target the test(s) to be run in different ways. To run all tests for a controller named Si |

grails test-app SinpleController

Thiswill run any tests for the classnamed Si npl eCont r ol | er . Wildcards can be used...

grails test-app *Controller
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Thiswill test al classesending in Cont r ol | er . Package names can optionally be specified...

grails test-app sonme.org. *Controller

or torun al testsin a package...

grails test-app sone.org.*

or to run all testsin a package including subpackages...

grails test-app sonme.org. **.*

Y ou can also target particular test methods...

grails test-app SinpleController.testLogin

Thiswill runthet est Logi ntestinthe Si npl eCont rol | er tests. You can specify as many patternsi

grails test-app sonme.org.* SinpleController.testLogin BookController

& In Grails 2.x, adding - r er un as an argument would only run those tests which failed in tt
argument is no longer supported.
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Debugging

In order to debug your tests via aremote debugger, you can add - - debug- j vmafter gr ai | s inany con

grails --debug-jvmtest-app

Thiswill open the default Java remote debugging port, 5005, for you to attach a remote debugger from yot

& Thisdiffersfrom Grails 2.3 and previous, wherethe gr ai | s- debug command existed.

Targeting Test Phases

In addition to targeting certain tests, you can also target test phases. By default Grails has two testing phas

& Grals2.x usesphase: t ype syntax. In Grails 3.0 it was removed, because it made no sense

To execute uni t testsyou can run:

grails test-app -unit

Toruni nt egr at i on testsyou would run...

grails test-app -integration

Targeting Tests When Using Phases

Test and phase targeting can be applied at the same time:
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grails test-app some.org.**.* -unit

Thiswould run al testsin the uni t phase that are in the package sone. or g or a subpackage.

15.1 Unit Testing

Unit testing are tests at the "unit” level. In other words you are testing individual methods or blocks
infrastructure. Unit tests are typically run without the presence of physical resources that involve 1/0 such
ensure they run as quick as possible since quick feedback is important.

The Test Mixins

Since Grails 2.0, acollection of unit testing mixinsis provided by Grails that lets you enhance the behavio
following sections cover the usage of these mixins.

& The previous JUnit 3-style Grai | sUni t Test Case class hierarchy is till present in Grails
but is now deprecated. The previous documentation on the subject can be found in the Grails :

Y ou won't normally have to import any of the testing classes because Grails does that for you. But if yc
classes, here they al are:

® grails.test.mxin. Test For

® grails.test.m xin.Mck

® grails.test.mxin. TestM xin

® grails.test.mxin.support.GailsUnitTestM xin

® grails.test.m xin.domain. Domai nCl assUnit Test M xin
® grails.test.mxin.services. ServiceUnitTestM xin
® grails.test.mxin.web. ControllerUnitTestM xin

® grails.test.mxin.web.FiltersUnitTestM xin

® grails.test.mxin.web. G oovyPageUnit Test M xin

® grails.test.mxin.web. Ul Mappi ngsUni t Test M xi n
® grails.test.mxin.hibernate. H bernateTestM xi n

Note that you're only ever likely to use the first two explicitly. The rest are there for reference.

Test Mixin Basics

Most testing can be achieved via the Test For annotation in combination with the Mock annotation fo
controller and associated domains you would define the following:
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@est For (BookControl | er)
@bck([ Book, Author, BookService])

The Test For annotation defines the class under test and will automatically create afield for the type of «
"controller" field will be present, however if Test For was defined for aservice a"service" field would b

The Mock annotation creates mock version of any collaborators. There is an in-memory implementatior
with the GORM API.

doWithSpring and doWithConfig callback methods, FreshRuntime annotation

ThedoW t hSpr i ng callback method can be used to add beans with the BeanBuilder DSL. Thereisthe
the grailsApplication.config values before the grail SApplication instance of the test runtime gets initialized

import grails.test.mxin.support.GailsUnitTestM xin

import org.junit.C assRul e
import org.junit.rules. TestRule

i mport spock. | ang. | gnore;

i mport spock. | ang. | gnor eRest

i mport spock. | ang. Shar ed;

i mport spock. | ang. Specification

@estM xin(Gail sUnitTestM xin)
class StaticCall backsSpec extends Specification {
static doWthSpring = {
mySer vi ce( MySer vi ce)

static doWthConfig(c) {
c. myConfigValue = 'Hell o'

def "grailsApplication is not null"() {
expect :
grail sApplication != nul

def "doWthSpring callback is executed"() {
expect :
grai |l sAppli cation. mai nCont ext. get Bean(' nyService') != null

def "doWthConfig callback is executed"(){
expect :
config. myConfigVvalue == 'Hell o

You can also use these callbacks without "static" together with the grails.test.runtine. Fre
application context and grails application instance isinitialized for each test method call.

385


http://grails.github.io/grails-doc/3.0.x/api/grails/test/runtime/FreshRuntime.html

import grails.test.mxin.support.GailsUnitTestM xin
import grails.test.runtime. FreshRunti ne;

import org.junit.C assRul e
import org.junit.rules. TestRule

i mport spock. | ang. | gnore;

i mport spock. | ang. | gnor eRest

i mport spock. | ang. Shar ed;

i mport spock. | ang. Specification

@reshRunti nme
@estM xin(Gail sUnitTestM xin)
cl ass TestlnstanceCal | backsSpec extends Specification {
def doWthSpring = {
mySer vi ce( MySer vi ce)

def doWthConfig(c)

c) {
c. myConfi gVal

ue = 'Hell o

def "grailsApplication is not null"() {
expect :
grail sApplication != nul

def "doWthSpring callback is executed"() {
expect :
grai |l sAppli cation. mai nCont ext. get Bean(' nyService') != null

def "doWthConfig callback is executed"(){
expect :
config. myConfigVvalue == 'Hell o

Youcanuseorg.grails.spring. beans.factory. | nstanceFact or yBean together with do
mock beansin tests.
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i mport
i mport

i mport
i mport

i mport
i mport

grails.test.mxin.support.GailsUnitTestM xin
grails.test.runtine. FreshRunti ne

org.grails.spring. beans. factory.|nstanceFact oryBean
org.junit.d assRul e

spock. | ang. Shar ed
spock. | ang. Speci fication

@reshRuntine

@estM xin(Gail sUnitTestM xin)

cl ass MockedBeanSpec extends Specification {
def nyServi ce=Mock( MyServi ce)

def doWthSpring = {

mySer vi ce( | nst anceFact or yBean, myServi ce, MService)

def "doWthSpring callback is executed"() {

when:

def myServi ceBean=grail sAppli cati on. mai nCont ext . get Bean(' myService')
mySer vi ceBean. prova()

t hen:

1 * nyService.prova() >> { true }

The DirtiesRuntime annotation

Test methods may be marked withthegrail s.test.runtine. Di rti esRunti ne annotation to in
which might be problematic for other tests and as such the runtime should be refreshed after this test methc

import grails.test. mxin. TestFor
i mport spock. | ang. Specification
import grails.test.runtinme.DirtiesRuntine

@est For (PersonControl | er)
cl ass PersonControl | er Spec extends Specification {

@irtiesRuntine
void "a test nmethod which nodifies the runtinme"() {

t hen:

}

voi d

}

"a

when:

Per son. net adl ass. soneMet hod = { ...}

I

I

test method which should not be affected by the previous test nmethod" () {
...
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Sharing test runtime grailsApplication instance and beans for several test classes

It's possible to share a single grailsApplication instance and beans for several test classes. This featureis
This annotation takes an optional class parameter implements Shar edRunt i neConf i gurer in
SharedRuntimeConfigurer implementation class will share the same runtime during a single test run.
annotation can also implement Test Event | nt er cept or . In this case the instance of the class will be
runtime.

Loading application beans in unit tests

Addingst ati c | oadExt er nal Beans = tr ue field definition to a unit test class makes the Grails
grail s-app/ conf/spring/resources. groovy andgrail s-app/ conf/spring/resour

i mport spock. | ang. | ssue
i mport spock. | ang. Specification
import grails.test.mxin.support.GailsUnitTestM xin

@estM xin(GailsUnitTestM xin)
cl ass LoadExt er nal BeansSpec extends Specification {
static | oadExt er nal Beans = true

voi d "shoul d | oad external beans”(){
expect :
appl i cati onCont ext . get Bean(' si npl eBean') == '"Hello world!"’

15.1.1 Unit Testing Controllers
The Basics

You use the grails.test.m xin. Test For annotation to unit test controllers. Using
grails.test.mxin.web. Controll erUnitTestM xi nanditsassociated API. For example:

import grails.test.m xin.TestFor
i mport spock. | ang. Specification

@rest For (Si npl eController)
class SinpleControll erSpec extends Specification {

void "test sonething"() {

}
}

Adding the Test For annotation to a controller causesanew cont r ol | er field to be automatically cres
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&y The Test For annotation will also automatically annotate any public methods starting witl
annotation. If any of your test method don't start with "test" just add this manually

To test the simplest "Hello World"-style example you can do the following:

[l Test class
class SinpleController {
def hello() {
render "hell o"
}

i mport grails.test.m xin.TestFor
i mport spock. | ang. Specifi cation

@rest For (Si mpl eControl | er)
cl ass Sinpl eControl |l er Spec extends Specification {

void "test hello"() {
when:
controller.hello()

t hen:

}

response.text == 'hell o

The response object is an instance of Grail sMockHttpServletF
or g. codehaus. groovy. grai |l s. pl ugi ns. t esti ng) which extends Spring's MockHt t pSer
useful methods for inspecting the state of the response.

For example to test aredirect you can usether edi r ect edUr | property:

class SinpleController {
def index() {
redi rect action: 'hello'
}
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import grails.test. m xin. Test For
i mport spock. | ang. Specification

@est For (Si npl eController)
class SinpleControll erSpec extends Specification {

void "test index' () {
when:
controller.index()

t hen:
response.redirectedUrl == '/sinplel/hello

Many actions make use of the parameter data associated with the request. For example, the 'sort’, 'm
Providing thesein the test is as simple as adding appropriate values to a special par ans variable:

i mport grails.test.mxin.TestFor
i mport spock. | ang. Specification

@rest For (PersonControl | er)
cl ass PersonControl | er Spec extends Specification {

void "test list'() {
en:

parans.sort = 'nane'
paranms. max = 20
parans. of fset = 0
controller.list()

t hen:
/1

Y ou can even control what type of request the controller action sees by setting the met hod property of the
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import grails.test. m xin. Test For
i mport spock. | ang. Specification

@est For (PersonControl | er)
cl ass PersonControl |l er Spec extends Specification {

void 'test save' () {
when:
request. met hod = ' POST'
controll er.save()

t hen:
/1

Thisis particularly important if your actions do different things depending on the type of the request. Final

import grails.test. mxin. TestFor
i mport spock. | ang. Specification

@est For (PersonControl | er)
cl ass PersonControl | er Spec extends Specification {
void "test list'() {

when:

requést . met hod = ' POST'
request . makeAj axRequest ()
control | er. get Page()

t hen:
/1

Y ou only need to do this though if the code under test usesthe xhr property on the request.

Testing View Rendering

To test view rendering you can inspect the state of the controller's nodel /
or g. spri ngframewor k. web. servl et . Model AndVi ew) or you can usethevi ewand nodel p
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class Sinpl eController {
def hone() {
render view "honePage", nodel: [title: "Hello World"]
}

import grails.test. m xin. Test For
i mport spock. | ang. Specification

@est For (Si npl eController)
class SinpleControll erSpec extends Specification {

void '"test hone' () {
when:
controll er. home()

t hen:
vi ew == '/ si npl e/ honePage'
nodel .title == "Hello Wrl d'

Note that the view string is the absolute view path, so it starts with a'/* and will include path elements
controller.

Testing Template Rendering

Unlike view rendering, template rendering will actually attempt to write the template directly to the reg
hence it requires a different approach to testing.

Consider the following controller action:

class SinpleController {
def display() {
render tenplate:"snippet"
}

In this example the controller will look for atemplatein gr ai | s- app/ vi ews/ si npl e/ _sni ppet . (
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import grails.test. m xin. Test For
i mport spock. | ang. Specification

@est For (Si npl eController)
class SinpleControll erSpec extends Specification {

void 'test display' () {
when:
controller.display()

t hen:
response.text == 'contents of the tenplate'

However, you may not want to render the real template, but just test that is was rendered. In this case you (

i mport grails.test.m xin.TestFor
i mport spock. | ang. Specifi cation

@rest For (Si npl eControl | er)
cl ass Sinpl eControl |l er Spec extends Specification {

void '"test display with nock tenplate' () {

when:
vi ews['/sinpl e/ snippet.gsp'] = 'nock tenplate contents'
controll er.display()
t hen:
response.text == 'nock tenplate contents'
}

Testing Actions Which Return A Map

When a controller action returnsaj ava. uti | . Map that Map may be inspected directly to assert that it ¢

class SinpleController {
def showBookDet ail s()
u

{
[title: "The Nature OF Necessity', author: '"Alvin Plantinga']
}
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import grails.test. m xin. Test For
i mport spock. | ang. Specification

@est For (Si npl eController)
class SinpleControll erSpec extends Specification {

void 'test show book details' () {

when:

def nodel = controller.showBookDet ail s()
t hen:

nodel . aut hor == "Alvin Pl anti nga'
}

Testing XML and JSON Responses

XML and JSON response are also written directly to the response. Grails mocking capabilities provide
response. For example consider the following action:

def renderXm () {
render (cont ent Type: "text/xm ") {
book(title:"Geat")
}

This can be tested using the xm  property of the response:

i mport grails.test. mxin. TestFor
i mport spock. | ang. Specification

@est For (Si npl eController)
class Sinpl eControl | er Spec extends Specification {

void '"test render xm ' () {
when:
controll er.renderXm ()

t hen:
response. text == "<book title=' Geat'/>"
response.xm . @itle.text() == "'Geat'

Thexm property isaparsed result from Groovy's XmlSurper class which is very convenient for parsing .
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Testing JSON responses is pretty similar, instead you use thej son property:

/1 controller action
def renderJson() {
render (cont ent Type: "appl i cation/json") {
book = "Great"
}

import grails.test.m xin. Test For
i mport spock. | ang. Specification

@est For (Si npl eControll er)
class SinpleControll erSpec extends Specification {

void '"test render json' () {
when:
controll er.renderJson()

t hen:
response.text == '{"book":"Geat"}'
response. j son. book == ' Great'

Thej son property isan instance of or g. codehaus. groovy. grai |l s. web. j son. JSONEl enen:
parsing JSON responses.

Testing XML and JSON Requests

Grails provides various convenient ways to automatically parse incoming XML and JSON packets. For ¢
requests using Grails' data binding:

def consuneBook(Book b) {
render "The title is ${b.title}."
}

To test this Grails provides an easy way to specify an XML or JSON packet viathe xm or j son proper
by specifying a String containing the XML:
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import grails.test. m xin. Test For
i mport grails.test. m xin.Mck
i mport spock. | ang. Specification

@est For (Si npl eController)
@bck([ Book])

cl ass Sinpl eControl |l er Spec extends Specification {
voi d 'test consune book xm ' () {

when:
request.xm = '<book><title>Wol </title></book>'
control | er. consunmeBook()
t hen:
response.text == 'The title is Wol.'
}
}

Or aternatively a domain instance can be specified and it will be auto-converted into the appropriate XML

i mport grails.test.mxin.TestFor
i mport grails.test.mnm xin.Mck
i mport spock. | ang. Specification

@est For (Si npl eController)

@bck([ Book])
cl ass Sinpl eControl |l er Spec extends Specification {

voi d 'test consume book xm' () {
when:
request.xm = new Book(title: "Shift")
control | er. consunmeBook()

t hen:
response.text == 'The title is Shift.'

The same can be done for JSON requests:
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import grails.test. m xin. Test For
i mport grails.test. m xin.Mck
i mport spock. | ang. Specification

@est For (Si npl eController)
@bck([ Book])

cl ass Sinpl eControl |l er Spec extends Specification {

void 'test consune book json' () {
when:
request.json = new Book(title: 'Shift")
control | er. consunmeBook()

t hen:
response.text == 'The title is Shift.'

If you prefer not to use Grails data binding but instead manually parse the incoming XML or JSON tF
controller action below:

def consune()
request.w t hFor mat {

xm o {

render "The XML Title Is ${request. XM.. @itle}."
}
json {

render "The JSON Title Is ${request.JSON. title}."
}

To test the XML request you can specify the XML as astring:
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import grails.test. m xin. Test For
i mport spock. | ang. Specification

@est For (Si npl eController)
class SinpleControll erSpec extends Specification {

void '"test consunme xm ' () {
when:
request.xm = '<book title="The Stand"/>'
controll er.consune()

t hen:

response.text == 'The XML Title Is The Stand.'
}

void 'test consune json' () {

when:

request.json = '{title:"The Stand"}'

controll er.consune()
t hen:

response.text == 'The JSON Title |Is The Stand.'
}

Testing Mime Type Handling

Y ou can test mime type handling and the wi t hFor mat method quite ssmply by setting the request's con

/'l controller action
def sayHell o() {
def data = [Hello:"World"]
request.w t hFor mat {
xm { render data as grails.converters. XM }
json { render data as grails.converters.JSON }
htm data
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import grails.test. m xin. Test For
i mport spock. | ang. Specification

@est For (Si npl eController)
class SinpleControll erSpec extends Specification {

void '"test say hello xm ' () {

when:
request.content Type = 'application/xm'
controll er.sayHel | o()
t hen:
response.text == "'<?xm version="1.0" encodi ng="UTF-8"?><map><entry key="
}
void '"test say hello json' () {
when:
request.content Type = 'application/json'
controll er.sayHel | o()
t hen:
response.text == '{"Hello":"World"}'
}

There are constants provided by Cont r ol | er Uni t Test M xi n for al of the common common content

import grails.test. mxin. TestFor
i mport spock. | ang. Specification

@est For (Si npl eController)
class Sinpl eControl | er Spec extends Specification {

void '"test say hello xm' () {
when:
request . content Type = XM._CONTENT_TYPE
control |l er.sayHel | o()

t hen:
response.text == '<?xnl version="1.0" encodi ng="UTF- 8" ?><map><entry key="
}
void '"test say hello json' () {
when:
request. content Type = JSON_CONTENT_TYPE
control |l er.sayHel | o()
t hen:
response.text == '"{"Hello":"World"}'
}
}

The defined constants are listed bel ow:
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ALL_CONTENT_TYPE *[*
FORM_CONTENT_TYPE application/x-www-form-urlencoded
MULTIPART_FORM_CONTENT_TYPE multipart/form-data
HTML_CONTENT_TYPE text/html
XHTML_CONTENT_TYPE application/xhtml+xml
XML_CONTENT_TYPE application/xml
JSON_CONTENT_TYPE application/json
TEXT_XML_CONTENT_TYPE text/xml
TEXT_JSON_CONTENT _TYPE text/json

HAL_JSON CONTENT TYPE application/hal +json
HAL_XML_CONTENT_TYPE application/hal +xml
ATOM_XML_CONTENT_TYPE application/atom-+xml

Testing Duplicate Form Submissions

Testing duplicate form submissionsis alittle bit more involved. For example if you have an action that har

def handl eForm() {
wi t hFor m {
render " Good"
}.invalidToken {
render "Bad"

you want to verify the logic that is executed on a good form submission and the logic that is execut
submission is simple. Just invoke the controller:
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import grails.test. m xin. Test For
i mport spock. | ang. Specification

@est For (Si npl eController)
class SinpleControll erSpec extends Specification {

void '"test duplicate form subm ssion' () {
when:
control | er. handl eForm()

t hen:
response.text == 'Bad'

Testing the successful submission requires providing an appropriate Synchr oni zer Token:

i mport grails.test.mxin.TestFor
i mport spock. | ang. Specifi cation

i mport org.codehaus. groovy. grails.web. servlet. m/c. Synchroni zer TokensHol der

@est For (Si npl eController)
class SinpleControll erSpec extends Specification {

void '"test valid form subm ssion' () {
when:
def tokenHol der = Synchroni zer TokensHol der . st or e( sessi on)

par ams[ Synchroni zer TokensHol der. TOKEN_URI] = '/control |l er/ handl eFor n
par anms[ Synchr oni zer TokensHol der. TOKEN_KEY] =

t okenHol der . gener at eToken( par ans[ Synchr oni zer TokensHol der. TOKEN_URI ])
control | er. handl eForm()

t hen:

}

response.text == "' CGood'

If you test both the valid and the invalid request in the same test be sure to reset the response between exec
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import grails.test. m xin. Test For
i mport spock. | ang. Specification

i mport org.codehaus. groovy. grails.web. servlet. m/c. Synchroni zer TokensHol der

@est For (Si npl eControl | er)
cl ass Sinpl eControl |l er Spec extends Specification {

void '"test form subm ssion' () {
when:
control | er. handl eForm()

t hen:
response.text == 'Bad'

when:
response. reset ()
def tokenHol der = Synchroni zer TokensHol der. st or e( sessi on)

par anms[ Synchr oni zer TokensHol der. TOKEN_URI] = '/control |l er/handl eFormn
par anms[ Synchr oni zer TokensHol der. TOKEN_KEY] =

t okenHol der . gener at eToken( par ans[ Synchr oni zer TokensHol der. TOKEN_URI ])
control | er. handl eForm()

t hen:

}

response.text == 'Good'

Testing File Upload

YouusetheGr ai | sMockMul ti part Fi |l e classto test file uploads. For example consider the followir

def upl oadFile() {
MiultipartFile file = request.getFile("nmyFile")
file.transferTo(new File("/local/disk/myFile"))

To test this action you can register aGr ai | sMbockMul ti part Fi | e with the request:
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import grails.test. m xin. Test For
i mport spock. | ang. Specification

@est For (Si npl eControl | er)
cl ass Sinpl eControl |l er Spec extends Specification {

void 'test file upload () {
when:

request.addFile file
control |l er.upl oadFil e()

t hen:
file.targetFil eLocation.path == '/l ocal/disk/nyFil e

i mport org.codehaus. groovy.grails.plugins.testing. GailsMockMiltipartFile

def file = new Grail sMockMultipartFile(' nyFile' , 'sonme file contents'. byt

The Grai | sMockMul ti part Fi | e constructor arguments are the name and contents of the file. It ha

method that simply recordsthet ar get Fi | eLocat i on and doesn't write to disk.

Testing Command Objects

Specia support exists for testing command object handling with the nock CommandCbj ect method. For

class SinpleController {
def handl eConmand( Si npl eCommand si npl e) {
i f(sinple.hasErrors()) {
render ' Bad'
} else {
render ' Good

}
}

cl ass Si mpl eCommand {
String nanme

static constraints = {
nane bl ank: fal se
}

To test this you mock the command object, populate it and then validate it as follows:
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when:

t hen:

}

voi d

when:

t hen:

import grails.test. m xin. Test For
i mport spock. | ang. Specification

@est For (Si npl eController)
class SinpleControll erSpec extends Specification {

void '"test valid command object' () {

gi ven:

def sinpl eConmand = new Si npl eCommand( hane:

si mpl eCommand. val i dat e()
control | er. handl eCommand( si npl eCommand)

response.text == "' Cood

"test invalid command object' () {

gi ven:

def sinpl eConmand = new Si npl eComand( hane:

si mpl eComrand. val i dat e()
control | er. handl eCommand( si npl eCommand)

response.text == 'Bad'

" Hugh')

The testing framework also supports allowing Grails to create the command object instance automaticall
controller action method. Grails will create an instance of the command object, perform data binding on
object just like it doesin when the application is running. See the test below.

t hen:

}

voi d

t hen:

i nport grails.test.m xin. Test For
i mport spock. | ang. Specification

@est For (Si npl eControl | er)
class Sinpl eControl | er Spec extends Specification {

void '"test valid command object' () {

when:
par ans. nane = ' Hugh'
control | er. handl eCommand()

response.text == 'Good

"test invalid command object' () {

when:
paranms. hane =
control | er. handl eComand()

response.text == 'Bad'
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Testing allowedMethods

The unit testing environment respects the allowedMethods property in controllers. If a controller actior
methods, the unit test must be constructed to deal with that.

/'l grails-app/controllers/com denmo/ DenmoControl | er. groovypackage com deno
cl ass DenmpController {
static all owedMet hods = [save: 'POST', update: 'PUT', delete: 'DELETE ]

def save() {
render ' Save was successful!'’
}

/Il
}

/] test/unit/con denmo/ DenoControl | er Spec. gr oovy
package com deno

import grails.test.m xin.TestFor
i mport spock. | ang. Specification
import static javax.servlet.http. HttpServl et Response. *

@est For (DenpoControl | er)
cl ass DenpControl |l er Spec extends Specification {

void "test a valid request nethod"() {
when:
request. met hod = ' POST'
controll er.save()

t hen:
response. status == SC_K
response. text == 'Save was successful !’

void "test an invalid request method" () {
when:
request. met hod = ' DELETE
controll er.save()

t hen:
response. status == SC_METHOD_NOT_ALLOWNED

Testing Calling Tag Libraries

You can test caling tag libraries using Cont r ol | er Uni t Test M xi n, although the mechanism for t
exampleto test acall to the message tag, add a message to the nessageSour ce. Consider the followir
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def showessage() {
render g.nessage(code: "foo.bar")

This can be tested as follows:

i nport grails.test.m xin. Test For
i mport spock. | ang. Specification

@est For (Si npl eControl | er)
class Sinpl eControl | er Spec extends Specification {

void 'test render nessage tag' () {
gi ven:
nmessageSour ce. addMessage 'foo. bar', request.locale, 'Hello World'

when:
control | er. showMessage()
t hen:
response.text == "Hello Worl d'
}
}

See unit testing tag libraries for more information.

15.1.2 Unit Testing Tag Libraries

The Basics

Tag libraries and GSP pages can be tested withthegrai | s. t est. m xi n. web. G- oovyPageUni 1
which tag library is under test with the Test For annotation:

import grails.test. m xin. TestFor
i nport spock. | ang. Speci fication

@est For (Si npl eTagLi b)
cl ass Sinpl eTagLi bSpec extends Specification {

void "test sonething"() {

}
}
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Adding the Test For annotation to a TagLib class causesanew t agLi b field to be automatically cres
field can be used to test calling tags as function calls. The return value of a function call is either a Streanr
the tag closure when returnObjectForTags feature is used.

Note that if you are testing invocation of a custom tag from a controller you can combine the
G oovyPageUni t Test M xi n using the Mock annotation:

i mport grails.test. mxin. Test For
i nport grails.test.mxin.Mck
i mport spock. | ang. Specification

@est For (Si npl eController)

@bck( Si npl eTagLi b)
cl ass Sinpl eControl | er Spec extends Specification {

}

Testing Custom Tags

The core Grails tags don't need to be enabled during testing, however custom tag libraries do. The Gr o
nockTagLi b() method that you can use to mock a custom tag library. For example consider the followi

class SinpleTagLib {
static nanespace = 's'

def hello = { attrs, body ->
out << "Hello ${attrs.nanme ?: 'World'}"
}

def bye = { attrs, body ->
out << "Bye ${attrs.author.nane ?: 'Wrld }"
}

Y ou can test thistag library by using Test For and supplying the name of the tag library:
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import grails.test. m xin. Test For
i mport spock. | ang. Specification

@rest For ( Si npl eTagLi b)
cl ass Sinpl eTagLi bSpec extends Specification {

void "test hello tag"() {

expect :

appl yTenpl ate(' <s:hello />'") == "Hello Wrld

appl yTenpl ate(' <s: hell o nane="Fred" />'") == "Hello Fred

appl yTenpl at e(' <s: bye aut hor="${aut hor}" />', [author: new Aut hor ( name:
}

void "test tag calls"() {

expect :

tagLi b. hello().toString() == "Hello Wrl d'

tagLi b. hell o(nanme: 'Fred').toString() == 'Hello Fred

tagLi b. bye(aut hor: new Aut hor(nane: 'Fred')).toString == 'Bye Fred
}

Alternatively, you can usethe Test M xi n annotation and mock multiple tag libraries using the nrock Ta

i nport spock. | ang. Speci fication
import grails.test.mxin. TestM xin
i mport grails.test. m xin.web. G oovyPageUnit Test M xin

@est M xi n( GroovyPageUni t Test M xi n)
class Multipl eTagLi bSpec extends Specification {

void "test nultiple tags"() {
gi ven:
nockTagLi b( SomeTagLi b)
nmockTagLi b( SoneQt her TagLi b)

expect :
I

The Gr oovyPageUni t Test M xi n provides convenience methods for asserting that the template outpt
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import grails.test. m xin. Test For
i mport spock. | ang. Specification

@rest For ( Si npl eTagLi b)
cl ass Sinpl eTagLi bSpec extends Specification {

void "test hello tag"() {
expect :
assertQut put Equals (' Hello World', '<s:hello />")
assert Qut put Mat ches (/.*Fred.*/, '<s:hello nanme="Fred" />")

Testing View and Template Rendering

Y ou can test rendering of views and templatesin gr ai | s- app/ vi ews viather ender ( Map) methoc

i mport spock. | ang. Specifi cation
inport grails.test.mxin. TestM xin
i mport grails.test.mxin.web. G oovyPageUnitTestM xin

@est M xi n( G oovyPageUni t Test M xi n)
cl ass RenderingSpec extends Specification {

void "test rendering tenplate"() {
when:
def result = render(tenplate: '/sinple/hello")

t hen:
result == "Hello World!'

This will attempt to render a template found at the location gr ai | s- app/ vi ews/ si npl e/ _hel | o.
custom tag libraries you need to call nrock TagLi b as described in the previous section.

Some core tags use the active controller and action as input. In GroovyPageUnitTestMixin tests, you ce
name by setting controllerName and actionName properties on the webRequest object:

webRequest . cont r ol | er Nane
webRequest . acti onNane
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15.1.3 Unit Testing Domains
Overview

Domain class interaction can be tested without involving a real database connection using Domai
Hi ber nat eTest M xi n.

The GORM implementation in DomainClassUnitTestMixin is using a simple in-memory Concur r eni
limitations compared to areal GORM implementation.

A large, commonly-used portion of the GORM API can be mocked using Domai nCl assUni t Test M x
® Simple persistence methods like save( ), del et e() etc.
® Dynamic Finders
* Named Queries
® Query-by-example

* GORM Events
Hi ber nat eTest M xi n uses Hibernate 4 and a H2 in-memory database. This makes it possible to use a
All features of GORM for Hibernate can be tested within aHi ber nat eTest M xi n unit test including:

® String-based HQL queries

® composite identifiers

dirty checking methods

any direct interaction with Hibernate

The implementation behind Hi ber nat eTest M xi n takes care of setting up the Hibernate with the |
given domain classes for use in a unit test. The @Domain annotation is used to tell which domain classes <

DomainClassUnitTestMixin Basics

Domai nCl assUni t Test M xi n istypically used in combination with testing either a controller, sen
collaborator defined by the Mock annotation:

i mport grails.test.mxin.TestFor
i mport grails.test.nm xin.Mck
i nport spock. | ang. Speci fication

@est For (BookControl |l er)

@bck( Book)

cl ass BookControl |l er Spec extends Specification {
Il

}
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The example above tests the Si npl eCont r ol | er class and mocks the behavior of the Si npl e dome
scaffolded save controller action:

cl ass BookController {
def save() {
def book = new Book( par ans)
i f (book.save(flush: true)) {
flash. nessage = nessage(
code: 'default.created. nessage',
args: [nessage(code: 'book.label', default: 'Book'), book.id]
redirect(action: "show', id: book.id)

el se {
render (view "create", nodel: [booklnstance: book])

Tests for this action can be written as follows:

import grails.test. mxin. TestFor
i nport grails.test.m xin.Mck
i mport spock. | ang. Specification

@est For (BookControl | er)
@bck( Book)
cl ass BookControl | er Spec extends Specification {
void "test saving an invalid book"() {
when:
controll er.save()

t hen:
nmodel . bookl nst ance ! = nul |
vi ew == '/ book/create'
}
void "test saving a valid book"() {
when:
parans.title = "The Stand"
par ans. pages = "500"
controll er.save()
t hen:
response.redirectedUrl == "'/book/show 1'
flash. mnessage != nul |
Book. count () == 1
}
}

Mock annotation also supports alist of mock collaboratorsif you have more than one domain to mock:
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import grails.test. m xin. Test For
i mport grails.test. m xin.Mck
i mport spock. | ang. Specification

@est For (BookControl |l er)

@mbck( [ Book, Author])

cl ass BookControl |l er Spec extends Specification {
Il

}

Alternatively you can aso use the Dormai nCl assUni t Test M xi n directly with the Test M xi n ann
to mock domains during your test:

i mport grails.test.mxin.TestFor

import grails.test.mxin. TestM xin

i mport spock. | ang. Specification

import grails.test. m xin.donain. Domai nCl assUni t Test M xi n

@est For (BookControl |l er)
@est M xi n( Domai nCl assUni t Test M xi n)
cl ass BookControl | er Spec extends Specification {

voi d setupSpec() {
nockDomai n( Book)

}
void "test saving an invalid book"() {
when:
controll er.save()
t hen:
nodel . bookl nstance != nul |
vi ew == '/ book/create'
}
void "test saving a valid book"() {
when:
parans.title = "The Stand"
par ans. pages = "500"
controll er.save()
t hen:
response. redirectedUr| == "'/book/show 1'
flash. nessage != null
Book. count () == 1
}
}

The nockDomai n method also includes an additional parameter that lets you pass a Map of Maps to con
data:
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k

nmockDomai n( Book, [

tle: "The Stand", pages: 1000],
tle: "The Shining", pages: 400],
tle

00
[t
[t
[t "Along Cane a Spider", pages: 300] ])

Testing Constraints

There are 3 types of validateable classes:
1. Domain classes
2. Classes which implement the Val i dat eabl e trait

3. Command Objects which have been made validateable automatically

These are all easily testable in a unit test with no special configuration necessary as long as the test metho
theG ai | sUni t Test M xi nusing Test M xi n. See the examples below.

/'l src/groovy/ com deno/ MyVal i dat eabl e. gr oovy
package com deno

class MyVal i dateabl e inplements grails.validation.Validateable {
String nane
I nt eger age

static constraints = {
nane matches: /[A-Z].*/
age range: 1..99

/'l grails-app/domai n/ com’ deno/ Per son. gr oovy
package com deno

cl ass Person {
String nane

static constraints = {
nane matches: /[A-Z].*/
}
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/1 grails-app/controllers/con demo/ DenoControl | er. groovy
package com deno

cl ass DenoController {

def addltenms( MyCommandObj ect co) {
if(co.hasErrors()) {
render 'something went w ong'
} else {
render 'itens have been added
}

}

cl ass MyCommandObj ect {
I nt eger nunber O It ens

static constraints = {
nunmber Of I tens range: 1..10
}

/] test/unit/com denp/ PersonSpec. gr oovy
package com deno

import grails.test.m xin.TestFor
i mport spock. | ang. Specification

@rest For ( Per son)
cl ass PersonSpec extends Specification {

void "Test that name nust begin with an upper case letter"() {
when: 'the nanme begins with a lower letter’
def p = new Person(nane: 'jeff")

then: 'validation should fail"
I'p.validate()

when: 'the nanme begins with an upper case letter'
p = new Person(nane: 'Jeff'")

then: 'validation should pass’
p. val i date()
}
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/'l test/unit/conm deno/ DenpControl | er Spec. gr oovy
package com deno

i mport grails.test. mxin. Test For
i nport spock. | ang. Speci fication

@est For (DenpoControl | er)
cl ass DenmpbControl | er Spec extends Specification {

void '

t hen:

void '

t hen:

Test an invalid nunmber of itenms' () {
when:
paranms. nunmber O [ tens = 42
controller.addltens()

response.text == 'sonething went w ong'

Test a valid nunber of itens' () {
when:
par ans. nunberOfltens = 8
controll er.addltens()

response.text == 'itenms have been added'
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/'l test/unit/com deno/ MyVal i dat eabl eSpec. gr oovy
package com deno

import grails.test.mxin. TestM xin
inport grails.test.m xin.support.GailsUnitTestM xin
i mport spock. | ang. Specification

@estM xi n(Gail sUnitTestM xin)
cl ass MyVal i dat eabl eSpec extends Specification {

void 'Test validate can be invoked in a unit test with no speci al

t hen:

when:

t hen:

when:

t hen:

when:

t hen:

when: '"an object is valid'
def validateable = new MyVal i dat eabl e(nane: 'Kirk', age: 47)

val idate() returns true and there are no errors
val i dat eabl e. val i dat e()
I'val i dat eabl e. hasErrors()
val i dat eabl e. errors. error Count ==

an object is invalid'
val i dat eabl e. nane = ' ki rk'

validate() returns false and the appropriate error is created
I'val i dat eabl e. val i dat e()
val i dat eabl e. hasErrors()
val i dat eabl e. errors. error Count ==
val i dat eabl e. errors[' nane'].code == 'matches.invalid'

the clearErrors() is called
val i dat eabl e. cl ear Errors()

the errors are gone'
'val i dat eabl e. hasErrors()
val i dat eabl e. errors. error Count ==

the object is put back in a valid state
val i dat eabl e. name = ' Ki rk'

validate() returns true and there are no errors
val i dat eabl e. val i dat e()
I'val i dat eabl e. hasErrors()
val i dat eabl e. errors. error Count ==

configuration'(
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/1 test/unit/com deno/ MyCommandCbj ect Spec. gr oovy
package com deno

import grails.test.mxin. TestM xin
inport grails.test.m xin.support.GailsUnitTestM xin
i mport spock. | ang. Specification

@estM xin(GailsUnitTestM xin)
cl ass MyCommandObj ect Spec ext ends Speci fication {

voi d ' Test that nunberOfltens nust be between 1 and 10' () {
when: 'nunberOfltenms is | ess than 1
def co = new MyCommandObj ect ()
co.numberCfltens = 0

then: '"validation fails'
I'co.validate()
co. hasErrors()
co.errors[' nunberOfltens' ].code == 'range.toosmal |’

when: 'nunberCfltens is greater than 10
co. nunberOfltens = 11

then: 'validation fails'
Ico.validate()
co. hasErrors()
co.errors['nunberOfltens' ].code == 'range.toobig'

when: 'nunberCfltens is greater than 1
co. nunberOfltens = 1

then: 'validation succeeds'
co.val i date()
I'co. hasErrors()

when: 'nunberCfltens is greater than 10
co. nunberOfltens = 10

then: 'validation succeeds'
co.val i date()
I'co. hasErrors()

That's it for testing constraints. One final thing we would like to say is that testing the constraints in f
"constraints’ property name which is a mistake that is easy to make and equally easy to overlook. A |
problem straight away.

HibernateTestMixin Basics

Hi ber nat eTest M xi n allows Hibernate 4 to be used in Grails unit tests. It uses a H2 in-memory datak
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import grails.test.mxin. TestM xin

i mport grails.test. m xin.gorm Domain

import grails.test. m xin.hibernate. H bernateTestM xin
i mport spock. | ang. Specifi cation

@omai n( Per son)
@est M xi n( Hi ber nat eTest M xi n)
cl ass PersonSpec extends Specification {

void "Test count people"() {
expect: "Test execute Hi bernate count query"
Per son. count () ==
sessionFactory != null
transacti onManager != nul
hi ber nat eSessi on ! = nul |

Thislibrary dependency isrequired in build.gradle for adding support for Hi ber nat eTest M xi n.

dependenci es {
testConpile '"org.grails:grail s-datastore-test-support:4.0.4. RELEASE
}

HibernateTestMixin is only supported with hibernate4 plugin versions >=4.3.8.1 .

dependenci es {
conpile "org.grails.plugins: hibernate: 4. 3.8. 1"

Configuring domain classes for HibernateTestMixin tests

The grails.test. m xin.gorm Donai n annotation is used to configure the list of domain clas
instance that gets configured when the unit test runtime isinitialized.

Domai n annotations will be collected from several locations:
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the annotations on the test class

the package annotations in the package-info.java/package-info.groovy file in the package of the test c!

® each super class of the test class and their respective package annotations

the possible Shar edRunt i ne class

Domai n annotations can be shared by adding them as package annotations to package-info.java/pack
Shar edRunt i ne class which has been added for the test.

It's not possible to use DomainClassUnitTestMixin's Mock annotation in HibernateTestMixin tests. Use t
HibernateTestMixin tests.

15.1.4 Unit Testing Filters

Unit testing filtersistypically a matter of testing a controller where afilter isamock collaborator. For exa

class CancellingFilters {
def filters = {
all (controller:"sinple", action:"list") {
before = {
redirect (controller: "book")
return false

This filter interceptors the | i st action of the si npl e controller and redirects to the book controller.
targetsthe Si npl eCont r ol | er classand add the Cancel | i ngFi | t er s asamock collaborator:

import grails.test.mxin.TestFor
i mport grails.test. m xin.Mck
i mport spock. | ang. Specification

@est For (Si npl eController)
@mbck(Cancel | i ngFil ters)
cl ass Sinpl eControl |l er Spec extends Specification {

Il
}

Y ou can then implement atest that usesthewi t hFi | t er s method to wrap the call to an action in filter €
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import grails.test. m xin. Test For
i mport grails.test. m xin.Mck
i mport spock. | ang. Specification

@est For (Si npl eController)
@bck(Cancel li ngFilters)
cl ass Sinpl eControl |l er Spec extends Specification {

void "test list action is filtered"() {
when:
withFilters(action:"list") {
controller.list()

t hen:
response.redirectedUrl == '/book'

Note that the act i on parameter is required because it is unknown what the action to invoke is until tt
parameter is optional and taken from the controller under test. If it is another controller you are testing ther

withFilters(controller:"book",action:"list") {
controller.list()
}

15.1.5 Unit Testing URL Mappings

The Basics

Testing URL mappings can be done with the Test For annotation testing a particular URL mappin
mappings you can do the following:

i mport com deno. Si npl eControl | er
import grails.test. m xin. Test For
i mport grails.test. m xin.Mck

i mport spock. | ang. Specification

@est For (Ur | Mappi ngs)

@bck(Si npl eControll er)

class Url Mappi ngsSpec extends Specification {
...

}
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Asyou can see, any controller that isthe target of a URL mapping that you're testing must be added to the

-
L}

% Note that since the default Ur | Mappi ngs classisin the default package your test must also

With that done there are a number of useful methods that are defined by the grail s.test. m xir
testing URL mappings. These include:

® assert Forwar dUr | Mappi ng - Assertsa URL mapping isforwarded for the given controller cla:
amock collaborate for thisto work)

® assert ReverseUr | Mappi ng - Asserts that the given URL is produced when reverse mapping a

® assertUrl Mappi ng - Asserts a URL mapping is valid for the given URL. This combine
assert Rever seUr | Mappi ng assertions

Asserting Forward URL Mappings

Youuseassert Forwar dUr | Mappi ng to assert that agiven URL mapsto a given controller. For exar

static mappings = {
"/actionOne"(controller: "sinple", action: "actionl")
“/actionTwo" (controller: "sinple", action: "action2")

The following test can be written to assert these URL mappings:

i mport com deno. Si npl eControl | er
import grails.test. m xin. Test For
i nport grails.test.m xin.Mck

i mport spock. | ang. Specification

@est For (Ur | Mappi ngs)
@bck(Si npl eControll er)
class Url Mappi ngsSpec extends Specification {

void "test forward mappi ngs" () {
expect :
assert Forwar dUr | Mappi ng("/actionOne", controller: '"sinple', action: "acti
assert Forwar dUr | Mappi ng("/actionTwo", controller: "sinple', action: "acti

Assert Reverse URL Mappings
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You use assert Rever seUr | Mappi ng to check that correct links are produced for your URL mappi
example test is largely identical to the previous listing except you use assert Rever seUr | Mappi ni
Note that you can combine these 2 assertionswith asser t Ur | Mappi ng.

15.1.6 Mocking Collaborators
The Spock Framework manual has a chapter on Interaction Based Testing which also explains mocking co

15.1.7 Mocking Codecs

The G ail sUnit Test M xi n providesanockCodec method for mocking custom codecs which may

nmock Codec( MyCust omCodec)

Failing to mock a codec which isinvoked while a unit test is running may result in a MissingM ethodExcef

15.1.8 Unit Test Metaprogramming

If runtime metaprogramming needs to be done in a unit test it needs to be done early in the process before
This should be done when the unit test class is being initialized. For a Spock based test this should be d«
test this should be done in a method marked with @Bef or ed ass.

package myapp
import grails.test.mxin.*
i nport spock. | ang. Speci fication

@est For (SoneControl |l er)
cl ass SonmeControl | er Spec extends Specification {

def setupSpec() {
Somed ass. met aCl ass. someMet hod = { ->
/'l do sonething here
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package myapp

inport grails.test.mxin.*
i mport org.junit.*

@est For (SonmeControl | er)
cl ass SonmeControll erTests {

@Bef or ed ass
static void netaProgranController() {
Sonmed ass. net aCl ass. sonreMet hod = { ->
/1 do sonething here

15.2 Integration Testing

Integration tests differ from unit tests in that you have full access to the Grails environment within the te
create-integration-test command:

$ grails create-integration-test Exanple

The above command will create a new integration test at the location sr ¢/ i nt egrati on-t est/ groc

Grails uses the test environment for integration tests and loads the application prior to the first test run. All

Transactions

Integration tests run inside a database transaction by default, which isrolled back at the end of the each tes
persisted to the database (which is shared across all tests). The default generated integration test template il
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inmport grails.test.mxin.integration.|ntegration
i mport grails.transaction.*
i mport spock. | ang. *

@ ntegration
@Rol | back
class artifact.naneSpec extends Specification {

void "test sonething"() {
expect:"fix ne"
true == fal se

The Rol | back annotation ensures that each test methods runs in a transaction that is rolled back. Gent
your tests depending on order or application state.

Using Spring's Rollback annotation

InGrails3.0testsrelyongrai | s. transacti on. Rol | back annotation to bind the session in integre
and set upSpec() method in the test is run prior to the transaction starting hence you would see No
running integration test if set up() sets up data and persists them as shown in the below sample:

inmport grails.test.mxin.integration.Integration
i nport grails.transaction.*
i mport spock. | ang. *

@ntegration
@Rol | back
class artifact.nameSpec extends Specification {

void setup() {
/1 Below |line would throw a Hi bernate session not found error
new Book(nanme: 'Grails in Action').save(flush: true)

}
void "test sonething"() {
expect:
Book. count () ==
}

To make sure the setup logic runs within the transaction you have to move it to be called from the met
method shown below:
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inmport grails.test.mxin.integration.|ntegration
i mport grails.transaction.*
i mport spock. | ang. *

@ ntegration
@Rol | back
class artifact.naneSpec extends Specification {

voi d setupbData() {
new Book(nane: 'Gails in Action').save(flush: true)

}
void "test sonething"() {
gi ven:
set upDat a()
expect :
Book. count() == 1
}

Another approach could be to use Spring's @Rollback instead.

inmport grails.test.mxin.integration.|ntegration
i mport org.springframework.test.annotation. Rol | back
i mport spock. | ang. *

@ntegration
@Rol | back
class artifact.nameSpec extends Specification {

void setup() {
new Book(nane: 'Gails in Action').save(flush: true)

}
void "test sonething"() {
expect:
Book. count () == 1
}

&4 It isn't possible to make grai | s. transacti on. Rol | back behave the same way as
because grai | s. t ransact i on. Rol | back transforms the byte code of the class, elin
(which Spring's version requires). This has the downside that you cannot implement it diffi
Spring does for testing).

DirtiesContext

If you do have a series of tests that will share state you can remove the Rol | back and the last test
annotation which will shutdown the environment and restart it fresh (note that this will have an impact on 1
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Autowiring

To obtain areference to a bean you can use the Autowired annotation. For example:

{ﬁport org. spri ngfranewor k. beans. fact ory. annot ati on. *

@ ntegration
@Rol | back
class artifact.naneSpec extends Specification {

@\ut owi r ed
Exanpl eServi ce exanpl eServi ce

voi d "Test exanple service"() {
expect:
exanpl eSer vi ce. count Exanpl es() ==

Testing Controllers

To integration test controllers it is recommended you use create-functional-test command to create a G
functional testing for more information.

15.3 Functional Testing

Functional tests involve making HTTP requests against the running application and verifying the resultan
from the integration phase in that the Grails application is now listening and responding to actual HTT}
scenarios, such as making REST calls against a JSON API.

Grails by default ships with support for writing functional tests using the Geb framework. Tc
create-functional -test command which will create a new functional test:

$ grails create-functional -test MyFunctiona

The above command will create a new Spock spec called MyFunct i onal Spec. gr oovy inthesrc/ i
test is annotated with the Integration annotation to indicate it is aintegration test and extends the GebSpet
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@ntegration
cl ass HonmeSpec extends GebSpec {

def }set up() {

def }cl eanup() {

void "Test the hone page renders correctly"() {
when: "The honme page is visited"
l/l

go
then:"The title is correct”
$('title').text() == "Welcone to Gails"
}
}

When the test is run the application container will be loaded up in the background and you can send reques
Note that the application is only loaded once for the entire test run, so functional tests share the state of the

In addition the application is loaded in the VM as the test, this means that the test has full access to the
data services such as GORM to setup and cleanup test data.

The | nt egr at i on annotation supports an optional appl i cati onC ass attribute which may be use
functional test. The class must extend Grail sSAutoConfiguration.

@ntegration(applicati onCl ass=com deno. Appl i cati on)
cl ass HonmeSpec extends GebSpec {

/1
}

If the appl i cati onCl ass is not specified then the test runtime environment will attempt to locate 1
problematic in multiproject builds where multiple application classes may be present.
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16 Internationalization

Grails supports Internationalization (i18n) out of the box by leveraging the underlying Spring MV C interr
to customize the text that appearsin aview based on the user's Locale. To quote the javadoc for the Locale

A Locale object represents a specific geographical, political, or cultural region. An operation tha
called locale-sensitive and uses the Locale to tailor information for the user. For example, di
operation--the number should be formatted according to the customs/conventions of the user's nativ

A Locale is made up of alanguage code and a country code. For example "en_US" is the code for US|
English.
16.1 Understanding Message Bundles

Now that you have an idea of locales, to use them in Grails you create message bundle file containing t
Message bundlesin Grails are located inside the gr ai | s- app/ i 18n directory and are simple Java prop

Each bundle starts with the name nessages by convention and ends with the locale. Grails ships witt
languages withinthegr ai | s- app/ i 18n directory. For example:

® messages.properties

® messages da.properties
® messages de.properties
® messages es.properties

® messages fr.properties

By default Grails looks in messages. properti es for messages unless the user has specified a local
simply creating a new properties file that ends with the locale you are interested. For example nessages.

16.2 Changing Locales

By default the user locale is detected from the incoming Accept - Language header. However, you can
simply passing a parameter caled | ang to Grails as arequest parameter:

/ book/I'i st ?l ang=es

Grailswill automatically switch the user's locale and store it in a cookie so subsequent requests will have tl

16.3 Reading Messages

Reading Messages in the View
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The most common place that you need messagesis inside the view. Use the message tag for this:

<g: message code="ny.l ocalized.content" />

As long as you have a key in your nessages. properti es (with appropriate locale suffix) such
message:

my.l ocal i zed. content=Hola, Me |lano John. Hoy es dom ngo

Messages can also include arguments, for example:

<g: nessage code="ny. |l ocalized.content" args="${ ['Juan', 'lunes'] }" />

The message declaration specifies positional parameters which are dynamically specified:

my.l ocal i zed. content=Hola, Me Ilanp {0}. Hoy es {1}.

Reading Messages in Controllers and Tag Libraries

It's ssimple to read messages in a controller since you can invoke tags as methods:

def show() {
def msg = nessage(code: "nmny.localized.content”, args: ['Juan', 'lunes'])
}
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The same technique can be used in tag libraries, but if your tag library uses a custom namespace then you |

def nyTag = { attrs, body ->
def msg = g.nessage(code: "ny.localized.content”, args: ['Juan', 'lunes'])
}

16.4 Scaffolding and i18n

Grails scaffolding templates for controllers and views are fully i18n-aware. The GSPs use the message t:
messages use i18n to resolve |ocal e-specific messages.

The scaffolding includes locale specific labels for domain classes and domain fields. For example, if you h

cl ass Book {
String title

The scaffolding will use labels with the following keys:

book. | abel = Libro
book.title.label = Ttulo del libro

Y ou can use this property pattern if you'd like or come up with one of your own. There is nothing special
key other than it's the convention used by the scaffolding.
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17 Security

Grailsis no more or less secure than Java Servlets. However, Java servlets (and hence Grails) are extremel
overrun and malformed URL exploits due to the nature of the Java Virtual M achine underpinning the code

Web security problems typically occur due to developer naivety or mistakes, and there is a little Grall
writing secure applications easier to write.

What Grails Automatically Does

Grails has afew built in safety mechanisms by default.
1. All standard database access via GORM domain objects is automatically SQL escaped to prevent SQI
2. The default scaffolding templates HTML escape all data fields when displayed

3. Grailslink creating tags (link, form, createl ink, createl inkTo and others) all use appropriate escaping
4. Grails provides codecsto let you trivially escape data when rendered asHTML, JavaScript and URL <

17.1 Securing Against Attacks
SQL injection

Hibernate, which is the technology underlying GORM domain classes, automatically escapes data when
However it is still possible to write bad dynamic HQL code that uses unchecked request parameters. Fc
HQL injection attacks:

def wvul nerable() {
def books = Book.find("from Book as b where b.title =" + parans.title + "'")
}

or the analogous call using a GString:

def vul nerable() {
def books = Book.find("from Book as b where b.title =" ${parans.title}'")
}

Do not do this. Use named or positional parametersinstead to passin parameters:
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def safe() {
def books = Book.find("from Book as b where b.title = ?",
[paranms.title])

}

or
def safe() {
def books = Book.find("from Book as b where b.title = :title",
[title: parans.title])
}
Phishing

Thisreally apublic relations issue in terms of avoiding hijacking of your branding and a declared commu
need to know how to identify valid emails.

XSS - cross-site scripting injection

It isimportant that your application verifies as much as possible that incoming requests were originated frc
is also important to ensure that all data values rendered into views are escaped correctly. For example v
ensure that people cannot maliciously inject JavaScript or other HTML into data or tags viewed by others.

Grails 2.3 and above include special support for automatically encoded data placed into GSP pages. Seett
prevention for further information.

You must also avoid the use of request parameters or data fields for determining the next URL to re
parameter for example to determine where to redirect a user to after a successful login, attackers can imital
then redirect the user back to their own site once logged in, potentially allowing JavaScript code to then ex

Cross-site request forgery

CSRF involves unauthorized commands being transmitted from a user that a website trusts. A typical exan
to perform an action on your website if the user is till authenticated.

The best way to decrease risk against these types of attacks isto use the useToken attribute on your fot
for more information on how to use it. An additional measure would be to not use remember-me cookies.

HTML/URL injection

This is where bad data is supplied such that when it is later used to create a link in a page, clicking it v
redirect to another site or alter request parameters.
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HTML/URL injection is easily handled with the codecs supplied by Grails, and the tag libraries sy
appropriate. If you create your own tags that generate URL s you will need to be mindful of doing thistoo.

Denial of service

Load balancers and other appliances are more likely to be useful here, but there are also issues relating t
created by an attacker to set the maximum value of aresult set so that a query could exceed the memory li
solution hereisto always sanitize request parameters before passing them to dynamic finders or other GOF

int limt = 100
def safeMax = Math. m n(paranms. nax?.tolnteger() ?: limt, limt) // limt to 100 r
return Book.li st (max: saf eMax)

Guessable IDs

Many applications use the last part of the URL as an "id" of some object to retrieve from GORM or elsew
easily guessable as they aretypically sequential integers.

Therefore you must assert that the requesting user is allowed to view the object with the requested id befor
Not doing thisis "security through obscurity” which isinevitably breached, just like having a default passy

Y ou must assume that every unprotected URL is publicly accessible one way or another.

17.2 Cross Site Scripting (XSS) Prevention

Cross Site Scripting (XSS) attacks are a common attack vector for web applications. They typically inv
form such that when that code is displayed, the browser does something nasty. It could be as simple as pog
The solution isto escape all untrusted user input when it is displayed in a page. For example,

<script>alert(' Got ya!'); </script>

will become

& t;script&gt;alert('Got yal');& t;/scripté&gt;

when rendered, nullifying the effects of the malicious input.

433



By default, Grails plays it safe and escapes all content in ${} expressions in GSPs. All the standard C
relevant attribute values.

So what happens when you want to stop Grails from escaping some content? There are valid use cases fol
it as-is, aslong as that content istrusted. In such cases, you can tell Grails that the content is safe as shoul:

<secti on>%{raw page. content)}</secti on>

Ther aw() method you see here is available from controllers, tag libraries and GSP pages.

XSS prevention ishard and requiresalot of developer attention

@ Although Grails plays it safe by default, that is no guarantee that your application will be
attack. Such an attack isless likely to succeed than would otherwise be the case, but develope
of potential attack vectors and attempt to uncover vulnerabilities in the application during test
an unsafe default, thereby increasing the risk of a vulnerability being introduced.

There are more details about the XSS in OWASP - XSS prevention rules and OWASP - Types of Cross
Reflected XSS and DOM based XSS. DOM based XSS prevention is coming more important because of tf
and Single Page Apps.

Grails codecs are mainly for preventing stored and reflected XSS type of attacks. Grails 2.4 includesHTM
based XSS attacks.

It's difficult to make a solution that works for everyone, and so Grails provides alot of flexibility with reg:
you to keep most of your application safe while switching off default escaping or changing the codec used

Configuration

It is recommended that you review the configuration of anewly created Grails application to garner an unc

GSP features the ability to automatically HTML encode GSP expressions, and as of Grails 2.3 thisis the
(foundinappl i cati on. ym ) for anewly created Grails application can be seen below:

grails:
Vi ews:
gsp: '

encodi ng: UTF-8

ht M codec: xm # use xm escaping instead of HTM.4 escapi ng

codecs:
expression: html # escapes val ues inside ${}
scriptlets: html # escapes output fromscriptlets in GSPs
taglib: none # escapes output fromtaglibs
staticparts: none # escapes output from static tenplate parts
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GSP features severa codecs that it uses when writing the page to the response. The codecs are configured |

® expressi on - The expression codec is used to encode any code found within ${..} expressions. Tt
encoding.

® scriptlet -Usedfor output from GSP scriplets (<% %>, <%= %> blocks). The default for newly

® taglib - Used to encode output from GSP tag libraries. The default is none for new applicatior
author to define the encoding of a given tag and by specifying none Grails remains backwards comp.

® staticparts - Usedto encode the raw markup output by a GSP page. The default isnone.

Double Encoding Prevention

Versions of Grails prior to 2.3, included the ability to set the default codec to ht i , however enabling t
using existing plugins due to encoding being applied twice (once by the ht m codec and then again if the

Grails 2.3 includes double encoding prevention so that when an expression is evaluated, it will not encode
${f 0o. encodeAsHTM.() }).

Raw Output

If you are 100% sure that the value you wish to present on the page has not been received from user inpt
then you can use the r aw method:

${raw(book.title)}

The 'raw' method is available in tag libraries, controllers and GSP pages.

Per Plugin Encoding

Grails also features the ability to control the codecs used on a per plugin basis. For example if you have
following configuration in your appl i cati on. gr oovy will disable encoding for only the f 0o plugin

foo.grails.views.gsp. codecs. expressi on = "none"

Per Page Encoding

Y ou can a'so control the various codecs used to render a GSP page on a per page basis, using a page direct
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<YU@page expressi onCodec="none" %

Per Tag Library Encoding

Each tag library created has the opportunity to specify a default codec used to encode output from the tag |

static defaul t EncodeAs = ' htnl'

Encoding can also be specified on a per tag basis using "encodeAsForTags':

static encodeAsForTags = [tagNane: 'raw ]

Context Sensitive Encoding Switching

Certain tags require certain encodings and Grails features the ability to enable a codec only a certain
method. Consider for example the "<g:javascript>"" tag which alows you to embed JavaScript code in t
not HTML coding for the execution of the body of the tag (but not for the markup that is output):

out.println '<script type="text/javascript">'
wi t hCodec("JavaScript") {
out << body()
}

out.println()
out.println '</script>

Forced Encoding for Tags

If atag specifies a default encoding that differs from your requirements you can force the encoding 1
attribute:
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<g: message code="foo0. bar" encodeAs="JavaScript" />

Default Encoding for All Output

The default configuration for new applications is fine for most use cases, and backwards compatible with
can also make your application even more secure by configuring Grails to always encode al output at
filteringCodecFor Cont ent Type configurationinappl i cati on. gr oovy:

grails.views.gsp.filteringCodecForContent Type. 'text/html' = "htn

Note that, if activated, thest at i cpart s codec typically needs to be set to r aw so that static markup isi

codecs {
expression = "htm"' // escapes val ues inside ${}
scriptlet = "html' // escapes output fromscriptlets in GSPs
taglib = '"none' // escapes output fromtaglibs
staticparts = 'raw // escapes output fromstatic tenplate parts
}

17.3 Encoding and Decoding Objects

Grails supports the concept of dynamic encode/decode methods. A set of standard codecs are bundl
mechanism for developers to contribute their own codecs that will be recognized at runtime.

Codec Classes

A Grails codec class is one that may contain an encode closure, a decode closure or both. When a Gr
dynamically loads codecs fromthegr ai | s- app/ uti | s/ directory.

The framework looks under gr ai | s- app/ uti | s/ for class names that end with the convention Code
shipswith GrailsisHTM_Codec.

If a codec contains an encode closure Grails will create a dynamic encode method and add that methoc
the codec that defined the encode closure. For example, the HTM_Codec class defines an encode
encodeAsHTM..
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The HTMLCodec and URLCodec classes aso define a decode closure, so Grails attaches those wit
respectively. Dynamic codec methods may be invoked from anywhere in a Grails application. For exar
property called 'description’ which may contain special characters that must be escaped to be presented in
in a GSP is to encode the description property using the dynamic encode method as shown below:

${report.description.encodeAsHTM_()}

Decoding is performed using val ue. decodeHTM_() syntax.

Encoder and Decoder interfaces for staticly compiled code

A preferred way to use codecs isto use the codecL ookup bean to get hold of Encoder and Decoder ins

package org.grails.encoder;

public interface CodecLookup {
publ i ¢ Encoder | ookupEncoder (String codecNane);
publ i c Decoder | ookupDecoder(String codecNane);

example of using CodecLookup and Encoder interface

i mport org.grails.encoder. CodecLookup

cl ass CustonragLi b {
CodecLookup codecLookup

def nyTag = { Map attrs, body ->
out << codecLookup. | ookupEncoder (' HTM." ). encode(attrs. sonet hi ng)
}

Standard Codecs

HTML Codec

This codec performs HTML escaping and unescaping, so that values can be rendered safely in an HT
damaging the page layout. For example, given a value "Don't you know that 2 > 17" you wouldn't be :
because the > will look like it closes atag, which is especially bad if you render this data within an attribut

Example of usage:
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<i nput nane="comment. nmessage" val ue="${conment. nessage. encodeAsHTM_()}"/>

& Note that the HTML encoding does not re-encode apostrophe/single quote so you must ut
valuesto avoid text with apostrophes affecting your page.

HTML Codec defaultsto HTML4 style escaping (legacy HTML Codec implementation in Grails versions b
Y ou can use plain XML escaping instead of HTML4 escaping by setting this config property in appl i ca

grails.views.gsp. htm codec = "' xm"
XML Codec
This codec performs XML escaping and unescaping. It escapes & , <, >,","',\, @, , non breaki
paragraph separator (\u2029).
HTMLJSCodec

This codec performs HTML and JS encoding. It is used for preventing some DOM-XSS vulnerabilities. Se
Sheet for guidelines of preventing DOM based XSS attacks.

URL Codec

URL encoding is required when creating URLs in links or form actions, or any time data is used to cr
getting into the URL and changing its meaning, for example "Apple & Blackberry" is not going to wol
ampersand will break parameter parsing.

Example of usage:

<a href="/nmycontroller/find?searchKey=${I| ast Sear ch. encodeAsURL()}">
Repeat | ast search
</ a>

Base64Codec

Performs Base64 encode/decode functions. Example of usage:
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Your registration code is: ${user.registrati onCode. encodeAsBase64()}

JavaScriptCodec
Escapes Strings so they can be used as valid JavaScript strings. For example:

El ement . updat e(' ${el ement 1 d}"',
"${render (tenpl ate: "/common/ message").encodeAsJavaScript()}")

HexCodec

Encodes byte arrays or lists of integers to lowercase hexadecimal strings, and can decode hexadecimal strit

Sel ected col our: #${[ 255, 127, 255] . encodeAsHex()}

M D5Codec

Uses the MD5 algorithm to digest byte arrays or lists of integers, or the bytes of a string (in default syster
Example of usage:

Your APl Key: ${user. uni quel D. encodeAsMD5() }

M D5BytesCodec

Uses the MD5 algorithm to digest byte arrays or lists of integers, or the bytes of astring (in default system

byte[] passwordHash = parans. passwor d. encodeAsMD5Byt es()
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SHA1Codec

Uses the SHA1 algorithm to digest byte arrays or lists of integers, or the bytes of a string (in default systel
Example of usage:

Your APl Key: ${user. uni quel D. encodeAsSHAL()}

SHA1BytesCodec

Usesthe SHA1 algorithm to digest byte arrays or lists of integers, or the bytes of a string (in default systen

byte[] passwordHash = parans. passwor d. encodeAsSHAL1Byt es()

SHA256Codec

Uses the SHA 256 algorithm to digest byte arrays or lists of integers, or the bytes of a string (in default
string. Example of usage:

Your APl Key: ${user. uni quel D. encodeAsSHA256() }

SHA?256BytesCodec

Uses the SHA 256 algorithm to digest byte arrays or lists of integers, or the bytes of a string (in default
usage:

byte[] passwordHash = parans. passwor d. encodeAs SHA256Byt es()

Custom Codecs
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Applications may define their own codecs and Grails will load them along with the standard codecs.
grail s-app/util s/ directory and the class name must end with Codec. The codec may contain a
closure or both. The closure must accept a single argument which will be the object that the dynamic meth

cl ass PiglLatinCodec {
static encode = { str ->
/'l convert the string to pig latin and return the result

}
}

With the above codec in place an application could do something like this:

${| ast Nane. encodeAsPi gLatin()}

17.4 Authentication

Grails has no default mechanism for authentication as it is possible to implement authentication in many (
a simple authentication mechanism using interceptors. This is sufficient for simple use cases but it's I
framework, for example by using the Spring Security or the Shiro plugin.

Interceptors let you apply authentication across all controllers or across a URI space. For example you «
grail s-app/control |l ers/ Securitylnterceptor.groovy by running:

grails create-interceptor security

and implement your interception logic there:
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class Securitylnterceptor {

Securitylnterceptor() {
mat chAl | ()
.except(controller:'user', action:'login")

bool ean before() {
if (!session.user && actionName != "login") {
redirect(controller: "user", action: "login")
return fal se

return true

Here the interceptor intercepts execution before all actions except | ogi n are executed, and if there is nc
action.

Thel ogi n action itself is simple too:

def login() {
if (request.get) {
return // render the |ogin view
}

def u = User.findByLogi n( parans. | ogin)
it (u) {
if (u.password == parans. password) {
session.user = u
redi rect (action: "hone")

el se {
render (view "login", nodel: [nessage: "Password incorrect"])

el se {
render (view. "login", nodel: [nmessage: "User not found"])

17.5 Security Plugins

If you need more advanced functionality beyond simple authentication such as authorization, roles etc. the
security plugins.

17.5.1 Spring Security

The Spring Security plugins are built on the Spring Security project which provides a flexible, e
authentication and authorization schemes. The plugins are modular so you can install just the functionality
Security plugins are the official security plugins for Grails and are actively maintained and supported.
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There is a Core plugin which supports form-based authentication, encrypted/salted passwords, HTTP Bas

plugins provide alternate functionality such as OpenlD authentication, ACL support, single sign-on wi
authentication, and a plugin providing user interface extensions and security workflows.

See the Core plugin page for basic information and the user guide for detailed information.

17.5.2 Shiro

Shiro is a Java POJO-oriented security framework that provides a default domain model that models realn
extend a controller base class caled JsecAut hBase in each controller you want secured and then pr:
roles. An example below:

cl ass Exanpl eControl | er extends JsecAut hBase {
static accessControl = {
/1 Al actions require the 'Goserver' role.
rol e(nane: ' Cbserver')

/1l The '"edit' action requires the 'Administrator' role.
rol e(nane: 'Administrator', action: 'edit")

/1 Alternatively, several actions can be specified.
rol e(name: 'Administrator', only: [ 'create', 'edit', 'save', 'update' ])
}

For more information on the Shiro plugin refer to the documentation.


http://grails.org/plugin/spring-security-core
http://grails.org/plugin/spring-security-openid
http://grails.org/plugin/spring-security-acl
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http://grails.org/plugin/spring-security-ldap
http://grails.org/plugin/spring-security-kerberos
http://grails.org/plugin/spring-security-kerberos
http://grails.org/plugin/spring-security-ui
http://grails.org/plugin/spring-security-core
http://burtbeckwith.github.com/grails-spring-security-core/
http://shiro.apache.org/
http://grails.org/plugin/shiro

18 Plugins

Grailsisfirst and foremost a web application framework, but it is also a platform. By exposing a number
from the command line interface to the runtime configuration engine, Grails can be customised to suit al
you need to do is create a plugin.

Extending the platform may sound complicated, but plugins can range from trivially simple to incredibl
application, you'll know how to create a plugin for sharing a data model or some static resources.

18.1 Creating and Installing Plugins

Creating Plugins

Creating a Grails plugin is a simple matter of running the command:

grails create-plugin [ PLUG N NAMVE]

This will create a plugin project for the name you specify. For example running grai |l s create-p
project called exanpl e.

In Grails 3.0 you should consider whether the plugin you create requires a web environment or whether th
plugin does not require aweb environment then use the "plugin” profile instead of the "web-plugin” profil¢

grails create-plugin [PLUG N NAME] --profile=plugin

Make sure the plugin name does not contain more than one capital letter in arow, or it won't work. Camel

The structure of a Grails plugin is very nearly the same as a Grails application project's except that in the <
package structure you will find a plugin descriptor class (a class that endsin "GrailsPlugin®).

Being aregular Grails project has a number of benefitsin that you can immediately test your plugin by run

grails run-app
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& Plugin projects don't provide an index.gsp by default since most plugins don't need it. So,
running in a browser right after creating it, you will receive a page not found error
grail s-app/ vi ews/ i ndex. gsp for your plugin if you'd like.

The plugin descriptor name ends with the convention Gr ai | sPI ugi n and isfound in the root of the plug

cl ass Exanpl eG ail sPl ugin {
}

All plugins must have this class under the sr ¢/ mai n/ gr oovy directory, otherwise they are not regarde
about the plugin, and optionally various hooks into plugin extension points (covered shortly).

Y ou can a'so provide additional information about your plugin using several specia properties:
® titl e - short one-sentence description of your plugin
® grail sVersion -Theversion range of Grails that the plugin supports. eg. 1.2 > *" (indicating 1.:
® aut hor - plugin author's name
® aut hor Emai | - plugin author's contact e-mail
® descri pti on - full multi-line description of plugin's features
® docunent ati on - URL of the plugin's documentation
® |icense - Licenseof the plugin
® | ssueManagenent - Issue Tracker of the plugin

® scm- Source code management location of the plugin

Hereis an example from the Quartz Grails plugin:
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class QuartzGrail sPlugin {

def grailsVersion = "1.1 > *"

def author = "Sergey Nebol sin"

def authorEmail = "nebol si n@nmail . conf

def title = "Quartz Plugin"

def description = """\
The Quartz plugin allows your Grails application to schedul e jobs\
to be executed using a specified interval or cron expression. The\
under|ying system uses the Quartz Enterprise Job Schedul er confi gured\
via Spring, but is made sinpler by the coding by convention paradi gm\

def docunentation = "http://grails.org/plugin/quartz"

Installing Local Plugins

To make your plugin available for usein a Grails application run thei nst al | command:

grails install

This will install the plugin into your local Maven cache. Then to use the plugin within an applicatior
bui | d. gr adl e file:

conpile "org.grails.plugins:quartz:0.1"

& In Grails 2.x plugins were packaged as ZIP files, however in Grails 3.x plugins are smple J
the classpath of the IDE.

Plugins and Multi-Project Builds

If you wish to setup a plugin as part of amulti project build then follow these steps.
Step 1: Create the application and the plugin

Using thegr ai | s command create an application and a plugin:
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$ grails create-app nyapp
$ grails create-plugin nmyplugin

Step 2: Create a settings.gradlefile

In the same directory createaset t i ngs. gr adl e file with the following contents:

i ncl ude "myapp", "nmyplugin"

The directory structure should be as follows:

PRQIECT_DI R
- settings.gradle

- nyapp
- build.gradle

- myplugin
- build.gradle

Step 3: Declare a project dependency on the plugin
Withinthe bui | d. gr adl e of the application declare a dependency on the plugin within the pl ugi ns t

grails {
pl ugi ns {
conpi l e project(':nmyplugin)

&% You can aso declare the dependency within the dependenci es block, however you will r
you do this!

Step 4: Run the application



Now run the application using the grai | s run- app command from the root of the application direc
Gradle output:

$ cd nyapp
$ grails run-app -verbose

Y ou will notice from the Gradle output that plugins sources are built and placed on the classpath of your g

:mypl ug
cmypl ug
:mypl ug
cmypl ug
:mypl ug
:mypl ug
:mypl ug
cmypl ug
:mypl ug
cmypl ug
:mypl ug
. nmyapp:
- myapp:
. myapp:
- myapp:
. myapp:

nmyapp:

Gails

: conpi | eAst Java UP- TO DATE
:conpi | eAst Groovy UP- TO DATE

. processAst Resour ces UP- TO- DATE
»ast C asses UP- TO DATE

: conpi | eJava UP- TO DATE
:configScript UP-TO DATE

: conpi | eG oovy

. copyAssets UP- TO DATE

i n: copyComuands UP- TO- DATE

i n: copyTenpl at es UP- TO- DATE

i n: processResour ces

conpi | eJava UP- TO- DATE

conpi | eGr oovy

processResour ces UP- TO DATE

cl asses

fi ndMai nCl ass

boot Run

application running at http://local host: 8080 in environnment: devel opnent

RS RS R R R M R M

Notes on excluded Artefacts

Although the create-plugin command creates certain files for you so that the plugin can be run as a Grail
when packaging aplugin. The following isalist of artefacts created, but not included by package-plugin:

® grail s-app/build. gradl e (adthoughitisused to generate dependenci es. gr oovy)

grail
grail

grail

s- app/ conf/application.ym (renamed to plugin.yml)
s-app/ conf/spring/ resources. gr oovy

s-app/ conf /| ogback. gr oovy

Everything within/ src/test/**

SCM management fileswithin**/ . svn/ ** and **/ CVS/ **

Customizing the plugin contents

When developing a plugin you may create test classes and sources that are used during the developme
exported to the application.
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To exclude test sources you need to modify the pl ugi nExcl udes property of the plugin descrij
bui | d. gr adl e file. For example say you have some classes under the com denp package that ar

packaged in the application. In your plugin descriptor you should exclude these:

/'l resources that should be | oaded by the plugin once installed in the applicatio

def plugi nExcl udes = |
"**[com deno/ **

]

Andinyour bui | d. gr adl e you should exclude the compiled classes from the JAR file:

jar {
excl ude "conml deno/ **/**"

Inline Plugins in Grails 3.0

In Grails 2.x it was possible to specify inline pluginsin Bui | dConf i g, in Grails 3.x this functionality h
feature.

To set up amulti project build create an appliation and a plugin in a parent directory:

$ grails create-app nyapp
$ grails create-plugin nmyplugin

Then createaset ti ngs. gr adl e filein the parent directory specifying the location of your application

i nclude 'nyapp', 'nyplugin'

Finally add a dependency in your application'sbui | d. gr adl e on the plugin:
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conpi l e project(':myplugin)

Using this technigque you have achieved the equivalent of inline plugins from Grails 2.x.

18.2 Plugin Repositories
Distributing Plugins in the Grails Central Plugin Repository

The preferred way to distribute plugin is to publish to the official Grails Central Plugin Repository. This
command:

grails list-plugins

which lists all pluginsthat are in the central repository. Y our plugin will also be available to the plugin-inf

grails plugin-info [plugin-nane]

which prints extrainformation about it, such as its description, who wrote, etc.

& |f you have created a Grails plugin and want it to be hosted in the central repository, you'll
account on the plugin portal website.

18.3 Providing Basic Artefacts
Add Command Line Commands

A plugin can add new commands to the Grails 3.0 interactive shell in one of two ways. First, using the
script which will become available to the application. The cr eat e- scri pt command will create the sci
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+ src/ main/scripts <-- additional scripts here
+ grails-app
+ controllers
+ services
+ etc.

Code generation scripts can be used to create artefacts within the project tree and automate interactions wit

If you want to create a new shell command that interacts with a loaded Grails application instance
command:

$ grails create-conmand MyExanpl eComrand

Thiswill create afilecalled gr ai | s- app/ conmands/ PACKAGE PATH MyExanpl eComrand. gr

i mport grails.dev.commands. *
cl ass MyExanpl eCommand i npl enents Applicati onComrand {

bool ean handl e( Executi onCont ext ctx) {
printin "Hello Wrld"
return true

An Appl i cat i onConmand has accessto the G- ai | SAppl i cat i on instance and is subject to autowi

For each Appl i cat i onCommand present Grails will create a shell command and a Gradle task to invc
example you can invoke the My Exanpl eCommand class using either:

$ grails nmy-exanple

Or
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$ gradl e nyExanpl e

The Grailsversion is all lower case hyphen separated and excludes the "Command" suffix.

The main difference between code generation scripts and Appl i cat i onConmand instances is that th
state and hence can be used to perform tasks that interactive with the database, call into GORM etc.

In Grails 2.x Gant scripts could be used to perform both these tasks, in Grails 3.x code generation and int
cleanly separated.

Adding a new grails-app artifact (Controller, Tag Library, Service, etc.)

A plugin can add new artifacts by creating the relevant file withinthe gr ai | s- app tree.

+ grails-app
+ controllers <-- additional controllers here
+ services <-- additional services here
+ etc. <-- additional XXX here

Providing Views, Templates and View resolution

When a plugin provides a controller it may also provide default views to be rendered. Thisis an excelle
plugins. Grails view resolution mechanism will first look for the view in the application it isinstalled into
within the plugin. This means that you can override views provided by a plugin by creating
grail s-app/ vi ews directory.

For example, consider a controller called BookCont r ol | er that's provided by an ‘amazon' plugin. If the
look for aview caled gr ai | s- app/ vi ews/ book/ | i st. gsp thenif that failsit will look for the san

However if the view uses templates that are also provided by the plugin then the following syntax may be1

<g: render tenpl ate="fooTenpl ate" pl ugi n="amazon"/>

Note the usage of the pl ugi n attribute, which contains the name of the plugin where the template resides
the template relative to the application.
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Excluded Artefacts

By default Grails excludes the following files during the packaging process.
® grail s-app/ conf/| ogback. groovy
® grails-app/conf/application.ym (renamedtopl ugi n.yml)
® grail s-app/conf/spring/resources. groovy
® Everythingwithin/ src/test/**
® SCM management fileswithin**/ . svn/ ** and **/ CVS/ **
In addition, the default Ur | Mappi ngs. gr oovy fileis excluded to avoid naming conflicts, however you

adifferent name which will be included. For example afilecaled gr ai | s- app/ control | ers/ Bl og

Thelist of excludesis extensible with the pl ugi nExcl udes property:

/'l resources that are excluded from pl ugi n packagi ng
def plugi nExcl udes = |

“grail s-app/views/error.gsp"
]

Thisis useful for example to include demo or test resources in the plugin repository, but not include them i

18.4 Evaluating Conventions

Before looking at providing runtime configuration based on conventions you first need to understand ho
Every plugin hasan implicit appl i cat i on variable which is an instance of the GrailsApplication interfe

The Grai | sAppl i cati on interface provides methods to evaluate the conventions within the projec
classes within your application.

Artifacts implement the GrailsClass interface, which represents a Grails resource such as a control
Grai | sd ass instances you can do:

for (grailsC ass in application.alld asses) {
println grail sd ass. nane
}

Grai |l sApplicationhasafew "magic" propertiesto narrow the type of artefact you are interested in.


http://grails.github.io/grails-doc/3.0.x/api/grails/core/GrailsApplication.html
http://grails.github.io/grails-doc/3.0.x/api/grails/core/GrailsClass.html

for (controllerClass in application.controllerC asses) {
println controllerdC ass. nane

The dynamic method conventions are as follows:
® *(l asses - Retrieves all the classes for a particular artefact name. For example appl i cati on. c

® get*Cl ass - Retrieves a named class for a particul.
application.getControllerC ass("PersonController")

® s*Class - Returns true if the given class is of the give
application.isControllerd ass(PersonController)

The Gr ai | sCl ass interface has a number of useful methods that let you further evaluate and work with
® get PropertyVal ue - Getstheinitial value of the given property on the class
®* hasProperty - Returnst r ue if the class has the specified property
®* new nst ance - Creates anew instance of this class.

® get Nane - Returnsthe logical name of the class in the application without the trailing convention pe

get Shor t Nane - Returns the short name of the class without package prefix

get Ful | Name - Returns the full name of the class in the application with the trailing convention pa

get Pr opert yName - Returns the name of the class as a property name
® get Logi cal Propert yNane - Returnsthe logical property name of the class in the application wi

® get Nat ur al Name - Returns the name of the property in natural terms (e.g. 'lastName' becomes'La

get PackageNane - Returns the package name

For afull reference refer to the javadoc API.

18.5 Hooking into Runtime Configuration

Grails provides a number of hooks to leverage the different parts of the system and perform runtime confic

Hooking into the Grails Spring configuration

First, you can hook in Grails runtime configuration overriding the doW t hSpr i ng method from the E
additional beans. For example the following snippet is from one of the core Grails plugins that provides i 1

455


http://grails.github.io/grails-doc/3.0.x/api/grails/core/GrailsClass.html
http://grails.github.io/grails-doc/3.0.x/api/grails/plugins/Plugin.html

i mport org.springfranmework. web. servl et.i18n. Cooki eLocal eResol ver

i mport org.springfranmework. web. servl et.i18n. Local eChangel nt er cept or

i mport org.springframework. cont ext. support. Rel oadabl eResour ceBundl eMessageSour ce
i mport grails.plugins.*

class 118nG ail sPlugin extends Plugin {
def version = "0.1"

Cl osure doWthSpring() {{->
nmessageSour ce( Rel oadabl eResour ceBundl eMessageSour ce) {
basename = "WEB-| NF/ grail s-app/i 18n/ messages"”

| ocal eChangel nt er cept or (Local eChangel nt er ceptor) {
paramNane = "l ang"

| ocal eResol ver ( Cooki eLocal eResol ver)

H}

This plugin configures the Grails nessageSour ce bean and a couple of other beans to manage Loca
Bean Builder syntax to do so.

Customizing the Servlet Environment

In previous versions of Grailsit was possible to dynamically modify the generated web. xmi . In Grails 3.
to programmatically modify theweb. xmi file anymore.

However, it is possible to perform the most commons tasks of modifying the Servlet environment in Grails

Adding New Servlets

If you want to add a new Servlet instance the simplest way is simply to define anew Spring bean in the dc

Cl osure doWthSpring() {{->
mySer vl et (MyServl et)
}

If you need to customize the servlet you can use Spring Boot's ServletRegistrationBean:
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Cl osure doWt hSpring()
mySer vl et ( Ser vl et Regi
| oadOnStartup = 2

}
H}

{{->
strati onBean, new MyServlet(), "/nyServlet/*") {

Adding New Servlet Filters

Just like Servlets, the smplest way to configure anew filter isto simply define a Spring bean:

Cl osure doWthSpring() {{->
nyFilter(MFilter)
}

However, if you want to control the order of filter registrations you will need to use Spring Boot's FilterRe

nyFilter(FilterRegistrationBean) ({
filter = bean(MFilter)
url Patterns = ['/*"]
order = Ordered. H GHEST PRECEDENCE

& Grails internal registered filters ( Grai | sWebRequest Fi |l t er, H ddenHt t pMet hod
incrementing H GHEST _ PRECEDENCE by 10 thus allowing several filters to be inserted befc

Doing Post Initialisation Configuration

Sometimes it is useful to be able do some runtime configuration after the Spring ApplicationContext
doW t hAppl i cati onCont ext closure property.

457


http://docs.spring.io/spring-boot/docs/current/api/org/springframework/boot/context/embedded/FilterRegistrationBean.html
http://docs.spring.io/spring/docs/4.0.x/javadoc-api/org/springframework/context/ApplicationContext.html

cl ass Sinpl ePlugi n extends Pl ugi n{

def name = "sinple"
def version = "1.1"
@verride

voi d doWt hAppli cati onContext () {
def sessionFactory = applicati onCont ext.sessi onFactory
/1 do sonething here with session factory

18.6 Adding Methods at Compile Time

Grails 3.0 makes it easy to add new traits to existing artefact types from a plugin. For example say you w
controllers. This can be done by defining atrait in sr ¢/ mai n/ gr oovy:

package mypl ugin

@nhances("Controller")
trait DateTrait {
Date currentDate() {
return new Date()
}
}

The @nhances annotation defines the types of artefacts that the trait should be applied to.

As an alternative to using the @nhances annotation above, you can implement a Traitlnjector to tell C
into at compile time:

package mypl ugin

@Conpi l eStatic
class ControllerTraitlnjector inplenments Traitlnjector {

@verride
Class getTrait() {
Dat eTrai t
}

@verride
String[] getArtefact Types() {
["Controller'] as String[]
}
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Theabove Trai t | nj ect or will addthe Dat eTr ai t to al controllers. Theget Art ef act Types nr
should be applied to.

18.7 Adding Dynamic Methods at Runtime
The Basics
Grails plugins let you register dynamic methods with any Grails-managed or other class at runtime. This

method.

& Note that Grails 3.x features newer features such as traits that are usable from code compiled
recommended that dynamic behavior is only added for cases that are not possible with traits.

cl ass Exanpl ePl ugi n extends Plugin {
voi d doW t hDynam cMet hods() {
for (controllerClass in grail sApplication.controllerd asses) {
control |l erd ass. net ad ass. nyNewMet hod = {-> println "hello world" }
}

In this case we use the implicit application object to get a reference to all of the controller classes Met.
my NewiVet hod to each controller. If you know beforehand the class you wish the add a method to you ca

For example we can add a new method swapCase toj ava. | ang. Stri ng:

cl ass Exanpl ePl ugi n extends Plugin {

@verride
voi d doW t hDynam cMet hods() {
String. netad ass. swapCase = {->
def sb = new StringBuilder()
del egat e. each {
sb << (Character.isUpperCase(it as char) ?

Character.toLowerCase(it as char) :
Character.toUpperCase(it as char))

} }sb.toStri ng()

assert "UpAndDown" == "uPaNDdOMN'. swapCase()
}

Interacting with the ApplicationContext
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The doW t hDynam cMet hods closure gets passed the Spring Appl i cat i onCont ext instance. T
within it. For example if you were implementing a method to interact with Hibernate you could use the Se
aH bernat eTenpl at e:

i mport org.springfranework. orm hi bernat e3. Hi ber nat eTenpl at e
cl ass Exanpl eH ber nat ePl ugi n ext ends Pl ugi n{

voi d doWt hDynam cMet hods() ({

for (domai nClass in grail sApplication.domi nCl asses) {

domai nCl ass. netaCl ass. static.load = { Long id->
def sf = applicationContext.sessionFactory
def tenplate = new Hi bernat eTenpl at e(sf)
tenpl at e. | oad(del egate, id)

Also because of the autowiring and dependency injection capability of the Spring container you can impl:
use the application context to wire dependencies into your object at runtime:

cl ass MyConstructor Pl ugin {

voi d doWt hDynamni cMet hods()
for (domai nCl ass in grail sApplication.domai nCl asses) {
domai nCl ass. net adl ass. constructor = {->
return applicati onContext. get Bean(domai nCl ass. nane)

Here we actually replace the default constructor with one that 1ooks up prototyped Spring beans instead!

18.8 Participating in Auto Reload Events
Monitoring Resources for Changes

Often it is valuable to monitor resources for changes and perform some action when they occur. This i<
application state at runtime. For example, consider this simplified snippet from the Grails Ser vi cesPl u
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class ServicesGail sPlugin extends Plugin {

def wat chedResources = "fil e: ./ grails-app/services/*Service. groovy"

voi d onChange( Map<String, Object> event) {
if (event.source) {
def serviceC ass = grail sApplication.addServiceC ass(event. source)
def serviceName = "${serviced ass. propertyNane}"
beans {
"$servi ceNane" (servi ced ass. getC azz()) { bean ->
bean. autowire = true
}

First it defineswat chedResour ces as either a String or a List of strings that contain either the referer
watched resources specify a Groovy file, when it is changed it will automatically be reloaded and pas
object.

Theevent object defines a number of useful properties:
® event. sour ce - The source of the event, either thereloaded Cl ass or a Spring Resour ce
® event.ctx -The Spring Appl i cati onCont ext instance
® event. pl ugi n - The plugin object that manages the resource (usually t hi s)
® event.application-TheG ail sApplicati on instance

® event. manager - TheG ai | sPl ugi nManager instance

These objects are available to help you apply the appropriate changes based on what changed. In the "<
re-registered with the Appl i cat i onCont ext when one of the service classes changes.

Influencing Other Plugins

In addition to reacting to changes, sometimes a plugin needsto "influence" another.

Take for example the Services and Controllers plugins. When a service is reloaded, unless you reload the
try to auto-wire the reloaded service into an older controller Class.

To get around this, you can specify which plugins another plugin "influences'. This means that when one
then reload its influenced plugins. For example consider this snippet from the Ser vi cesGrai | sPI ugi

def influences = ['controllers']
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Observing other plugins

If thereis a particular plugin that you would like to observe for changes but not necessary watch the reso
property:

def observe = ["controllers"]

In this case when a controller is changed you will also receive the event chained from the controllers plugi

It isalso possible for aplugin to observe all loaded plugins by using awildcard:

def observe = ["*"]

The Logging plugin does exactly this so that it can add the | og property back to any artefact that changes

18.9 Understanding Plugin Load Order
Controlling Plugin Dependencies

Plugins often depend on the presence of other plugins and can adapt depending on the presence of others
firstiscalled dependsOn. For example, take alook at this snippet from the Hibernate plugin:

cl ass Hi bernateG ail sPlugin {
def version = "1.0"

def dependsOn = [dataSource: "1.0",
domai nCl ass: "1.0",
i 18n: "1.0",
core: "1.0"]

The Hibernate plugin is dependent on the presence of four plugins: the dat aSour ce, domai nCl ass, i
The dependencies will be loaded before the Hibernate plugin and if all dependencies do not load, then the |

The dependsOn property also supports a mini expression language for specifying version ranges. A few
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def dependsOn = [foo: "* > 1.0"]
def dependsOn = [foo: "1.0 > 1.1"]
def dependsOn = [foo: "1.0 > *"]

When the wildcard * character is used it denotes "any" version. The expression syntax also excludes an
example the expression "1.0 > 1.1" would match any of the following versions:

e 11

10

* 101

* 1.0.3-SNAPSHOT

1.1-BETA2

Controlling Load Order

Using dependsOn establishes a"hard" dependency in that if the dependency is not resolved, the plugin v
to have aweaker dependency using thel oadAf t er and| oadBef or e properties:

def | oadAfter = ['controllers']

Here the plugin will be loaded after the cont r ol | er s plugin if it exists, otherwise it will just be loade
the other plugin, for example the Hibernate plugin hasthis codeinitsdoW t hSpr i ng closure:

i f (manager?. hasGrail sPlugin("controllers")) {
openSessi onl nVi ewl nt er cept or (OpenSessi onl nVi ew nt erceptor) {
fl ushMode = Hi ber nat eAccessor. FLUSH MANUAL
sessi onFactory = sessi onFactory

grail sUrl Handl er Mappi ng. i nterceptors << openSessi onl nVi ew nt er cept or

Here the Hibernate plugin will only register an OpenSessi onl nVi ewl nt er cept or if thecontro
variable is an instance of the GrailsPluginManager interface and it provides methods to interact with other

You can aso usethel oadBef or e property to specify one or more plugins that your plugin should load k
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def | oadBefore = ['rabbitng']

Scopes and Environments

It's not only plugin load order that you can control. Y ou can also specify which environments your plugin
abuild). Simply declare one or both of these propertiesin your plugin descriptor:

def environnents = ['devel opnent', 'test', 'nyCustonkEnv']
def scopes = [excludes: ' war']

In this example, the plugin will only load in the 'development’ and 'test' environments. Nor will it be pac
from the 'war' phase. Thisalowsdevel opnent - onl y pluginsto not be packaged for production use.

The full list of available scopes are defined by the enum BuildScope, but here's a summary:
® test - whenrunning tests
® functional -test -whenrunning functional tests
® run - for run-app and run-war
® war - when packaging the application asa WAR file
¢ all - pluginappliesto all scopes (default)

Both properties can be one of:
® astring - asoleinclusion
® alist - alist of environments or scopesto include

® amap - for full control, with ‘includes and/or 'excludes keys that can have string or list values

For example,

def environnents = "test"

will only include the plugin in the test environment, whereas
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def environnments = ["devel opment”, "test"]

will include it in both the development and test environments. Finally,

def environnments = [includes: ["devel opment”, "test"]]

will do the same thing.

18.10 The Artefact API

Y ou should by now understand that Grails has the concept of artefacts. special types of classes that it knc
Groovy and Java classes, for example by enhancing them with extra properties and methods. Exampl es of

What you may not be aware of is that Grails alows application and plugin developers access to the unde
you can find out what artefacts are available and even enhance them yourself. Y ou can even provide your ¢

18.10.1 Asking About Available Artefacts

As a plugin developer, it can be important for you to find out about what domain classes, controllers
application. For example, the Searchable plugin needs to know what domain classes exist so it can che
index the appropriate ones. So how does it do it? The answer lies with the gr ai | sAppl i cati on «
available automatically in controllers and GSPs and can be injected everywhere else.

Thegrai | sAppl i cati on object has several important properties and methods for querying artefacts.
you all the classes of a particular artefact type:

for (cls in grailsApplication.<artefactType>C asses) {

}

Inthiscase, ar t ef act Type isthe property name form of the artefact type. With core Grails you have:
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® domain

® controller

* tagLib

® service

® codec

® bootstrap

® urlMappings

So for example, if you want to iterate over all the domain classes, you use:

for (cls in grailsApplication.domai nCl asses) {

}

and for URL mappings:

for (cls in grailsApplication.urlMappi ngsCl asses) {
}

You need to be aware that the objects returned by these properties are not instances of Class. Instead, 1
particularly useful properties and methods, including one for the underlying Cl ass:

® short Nane - the class name of the artefact without the package (equivalent of Cl ass. si npl eNa
® | ogi cal Propert yName - the artefact name in property form without the 'type' suffix. So My Gr e:
® i sAbstract () -aboolean indicating whether the artefact classis abstract or not.
® get PropertyVal ue( nane) - returns the value of the given property, whether it's a static or an
initialised on declaration, e.g. st ati ¢ transacti onal = true.

The artefact API also allows you to fetch classes by name and check whether a classis an artefact:
® get<type>Class(String name)
* s<type>Class(Class clazz)

The first method will retrieve the Gr ai | sCl ass instance for the given name, e.g. 'MyGreatControll¢

particular type of artefact. For example, you canuse gr ai | sAppl i cation.isControl |l erd ass(
check whether MyGr eat Cont r ol | er isinfact acontroller.
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18.10.2 Adding Your Own Artefact Types

Plugins can easily provide their own artefacts so that they can easily find out what implementations are a
todoiscreatean Art ef act Handl er implementation and register it in your main plugin class:

class MyGrail sPlugin {
def artefacts = [ org.sonewhere. MArt ef act Handl er ]

}

Theart ef act s list can contain either handler classes (as above) or instances of handlers.

So, what does an artefact handler look like? Well, put simply it is an implementation of the ArtefactHand
skeleton implementation that can readily be extended: ArtefactHandlerAdapter.

In addition to the handler itself, every new artefact needs a corresponding wrapper class that implements C
available such as AbstractinjectableGrailsClass, which is particularly useful as it turns your artefact i
controllers and services.

The best way to understand how both the handler and wrapper classes work isto ook at the Quartz plugin:
¢ GrailsJobClass
¢ DefaultGrailsJobClass
* JobArtefactHandler

Another example is the Shiro plugin which adds arealm artefact.
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19 Grails and Spring
This section is for advanced users and those who are interested in how Grails integrates with and builds

plugin developers considering doing runtime configuration Grails.

19.1 The Underpinnings of Grails

Grails is actually a Spring MV C application in disguise. Spring MV C is the Spring framework's built-i
Spring MV C suffers from some of the same difficulties as frameworks like Struts in terms of its ease of
was, for Grails, the perfect framework to build another framework on top of.

Grailsleverages Spring MV C in the following areas:
® Basic controller logic - Grails subclasses Spring's DispatcherServlet and uses it to delegate to Grails ¢
® DataBinding and Validation - Grails validation and data binding capabilities are built on those provit
® Runtime configuration - Grails' entire runtime convention based system is wired together by a Spring

® Transactions - Grails uses Spring's transaction management in GORM

In other words Grails has Spring embedded running all the way through it.

The Grails ApplicationContext

Spring devel opers are often keen to understand how the Grails Appl i cat i onCont ext instanceiscons

® Grails constructs a parent ApplicationCont ext from the web-app/ VEB-1 NF/ g
Appl i cati onCont ext configuresthe GrailsApplication instance and the GrailsPluginM anager.

® Using thisAppl i cati onCont ext asaparent Grails analyses the conventions with the Gr ai | s
Appl i cati onCont ext thatisused astheroot Appl i cat i onCont ext of the web application

Configured Spring Beans

Most of Grails' configuration happens at runtime. Each plugin may configure Spring beans that are reg
reference as to which beans are configured, refer to the reference guide which describes each of the Grails

19.2 Configuring Additional Beans
Using the Spring Bean DSL

You can easily register new (or override existing) beans by configuring themin gr ai | s- app/ conf/ s|
Grails Spring DSL.. Beans are defined inside abeans property (a Closure):

beans = {
/'l beans here
}
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As asimple example you can configure a bean with the following syntax:

i mport ny.conpany. MyBeanl npl

beans = {
myBean( MyBeanl npl ) {
soneProperty = 42
ot her Property = "bl ue"

Once configured, the bean can be auto-wired into Grails artifacts and other classes that st
Boot St r ap. gr oovy and integration tests) by declaring a public field whose name is your bean's name:

cl ass Exanpl eControl l er {
def nyBean

}

Using the DSL has the advantage that you can mix bean declarations and logic, for example based on the €

import grails.util.Environnent
i mport ny.conpany. nock. Mockl npl

i mport ny.conpany. MyBeanl np

beans = {
swi t ch( Envi ronnent. current) {
case Environment . PRODUCTI ON:
myBean( MyBeanl npl ) {
soneProperty = 42
ot her Property = "bl ue

br eak

case Environment. DEVELOPMENT:
myBean( Mockl npl ) {
soneProperty = 42
ot her Property = "bl ue"

br eak
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The Grai | sAppl i cati on object can be accessed with the appl i cat i on variable and can be used t
things):

import grails.util.Environnent
i mport ny.conpany. nock. Mockl npl
i mport ny.conpany. MyBeanl npl

beans = {
if (application.config.ny.conpany. nockService) {
myBean( Mockl npl ) {
soneProperty = 42
ot her Property = "bl ue"

} else {
myBean( MyBeanl npl ) {
someProperty = 42
ot her Property = "bl ue"

}

}

}

& If you define abean inr esour ces. gr oovy with the same name as one previously regist
plugin, your bean will replace the previous registration. Thisis a convenient way to customi
to editing plugin code or other approaches that would affect maintainability.

Using XML

Beans can also be configured using a gr ai | s- app/ conf/ spring/ resources. xnl . In earlier
generated for you by the r un- app script, but the DSL inr esour ces. gr oovy isthe preferred approz
But it isstill supported - you just need to create it yourself.

Thisfileistypica Spring XML file and the Spring documentation has an excellent reference on how to co

The myBean bean that we configured using the DSL would be configured with this syntax in the XML fil«

<bean i d="myBean" cl ass="ny.conpany. MyBeanl npl ">
<property nane="soneProperty" val ue="42" />
<property nane="ot herProperty" val ue="bl ue" />
</ bean>

Like the other bean it can be auto-wired into any class that supports dependency injection:
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cl ass Exanpl eController {

def myBean
}

Referencing Existing Beans

Beans declared in r esour ces. gr oovy or r esour ces. xm can reference other beans by conventi
classits Spring bean name would be book Ser vi ce, so your bean would reference it like thisin the DSL

beans = {
myBean( MyBeanl npl ) {
soneProperty = 42
ot her Property = "bl ue"
bookService = ref ("bookService")

or likethisin XML:

<bean i d="myBean" cl ass="ny.conpany. MyBeanl npl ">
<property nane="soneProperty" val ue="42" />
<property nane="ot her Property" val ue="bl ue" />
<property nane="bookService" ref="bookService" />
</ bean>

The bean needs a public setter for the bean reference (and also the two simple properties), which in Groov

package my.conpany

class MyBeanl npl {
I nt eger soneProperty
String otherProperty
BookServi ce bookService // or just "def bookService"
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or in Javalikethis:

package ny.conpany;
cl ass MyBeanl nmpl {

private BookServi ce bookServi ce;
private |Integer soneProperty;
private String otherProperty;

public voi d set BookServi ce( BookServi ce t heBookService) {
t hi s. bookServi ce = t heBookSer vi ce;
}

public void set SonmeProperty(Ilnteger sonmeProperty) ({
this.sonmeProperty = soneProperty;
}

public void setQherProperty(String otherProperty) {
this.otherProperty = otherProperty;
}

Usingr ef (in XML or the DSL) is very powerful since it configures a runtime reference, so the referenc
in place when the final application context configuration occurs, everything will be resolved correctly.

For afull reference of the available beans see the plugin reference in the reference guide.

19.3 Runtime Spring with the Beans DSL

This Bean builder in Grails aims to provide asimplified way of wiring together dependencies that uses Spr

In addition, Spring's regular way of configuration (via XML and annotations) is static and difficult tc
programmatic XML creation which is both error prone and verbose. Grails BeanBuilder changes all that
together components at runtime, allowing you to adapt the logic based on system properties or environmer

This enables the code to adapt to its environment and avoids unnecessary duplication of code (having dif
production environments)

The BeanBuilder class

Grails provides a grails.spring.BeanBulilder class that uses dynamic Groovy to construct bean definitions.
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i mport org.apache. commons. dbcp. Basi cDat aSour ce

i mport org.grails.orm hibernate. Configurabl eLocal Sessi onFact or yBean
i mport org.springframework. cont ext. Applicati onCont ext

i mport grails.spring. BeanBui | der

def bb = new BeanBui | der ()
bb. beans {

dataSource(BasicDataSource) {
driverCIassNane = "org. h2. Driver"
url = jdbC h2 nen1gra|IsDB
user name
password

sessi onFact ory( Confi gur abl eLocal Sessi onFact or yBean) {
dat aSource = ref (' dataSource')
hi ber nat eProperti es = ["hi bernate. hbn2ddl . auto": "create-drop",
"hi ber nat e. show _sql ": "true"]

}
Appl i cati onCont ext appCont ext = bb. creat eApplicati onContext ()

&y Within plugins and the grails-app/conf/spring/resources.groovy file you don't need to
BeanBui | der . Instead the DSL isimplicitly available inside the doW t hSpr i ng and bee

This example shows how you would configure Hibernate with a data source with the BeanBui | der clas

Each method call (in this case dat aSour ce and sessi onFact or y calls) maps to the name of the bee
the bean's class, whilst the last argument is a block. Within the body of the block you can set properties on

Bean references are resolved automatically using the name of the bean. This can be seen in the example akt
resolvesthe dat aSour ce reference.

Certain specia properties related to bean management can also be set by the builder, as seen in the followil

sessi onFact ory( Conf i gur abl eLocal Sessi onFact oryBean) { bean ->
/1 Autow ring behaviour. The other option is 'byType'. [autow re]

bean. autowi re = ' byNane'
/1 Sets the initialisation nethod to "init'. [init-nethod]
bean.initMethod = "init'

/]l Sets the destruction nethod to 'destroy'. [destroy-nethod]
bean. destroyMet hod = ' destroy
/1l Sets the scope of the bean. [scope]

bean. scope = 'request
dat aSource = ref (' dataSource')
hi ber nat eProperti es = ["hi bernate. hbnRddl . auto": "create-drop",

"hi ber nat e. show _sql ": "true"]
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The strings in square brackets are the names of the equivalent bean attributes in Spring's XML definition.

Using BeanBuilder with Spring MVC

Include the grai | s-spring-<version>.jar filein your classpath to use BeanBuilder in a re
following <cont ext - par an® valuesto your / VEB- | NF/ web. xmi file:

<cont ext - par anp

<par am nanme>cont ext Conf i gLocat i on</ par am nanme>

<par am val ue>/ ViEB- | NF/ appl i cat i onCont ext . gr oovy</ par am val ue>
</ cont ext - par anp

<cont ext - par anp
<par am name>cont ext Cl ass</ par am nane>
<par am val ue>
grails.web. servl et.context.G ail sWebAppl i cati onCont ext
</ param val ue>
</ cont ext - par an®

Then create a/ VEB- | NF/ appl i cat i onCont ext . gr oovy filethat does the rest:

i mport org.apache. commons. dbcp. Basi cDat aSour ce

beans {
dat aSour ce( Basi cDat aSour ce) {
driverd assNane = "org. h2.Driver"

url = "jdbc: h2: mem grail sDB"
usernanme = "sa"
password = ""

Loading Bean Definitions from the File System

Y ou can use the BeanBui | der classto load external Groovy scripts that define beans using the same pal

def bb = new BeanBui | der ()
bb. | oadBeans("cl asspat h: *Spri ngBeans. gr oovy")

def applicationContext = bb.createApplicati onContext()
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Here the BeanBui | der loads all Groovy files on the classpath ending with Spr i ngBeans. gr oo
example script can be seen below:

i mport org.apache. cormons. dbcp. Basi cDat aSour ce
i mport org.grails.orm hibernate. Confi gurabl eLocal Sessi onFact or yBean

beans {

dat aSour ce( Basi cDat aSour ce) {
driverd assName = "org. h2.Driver"

url = "jdbc: h2: mem grail sDB"
usernanme = "sa"
password = ""

sessi onFact or y( Conf i gur abl eLocal Sessi onFact or yBean) {
dat aSour ce = dat aSour ce
hi ber nat eProperties = ["hi bernate. hbn2ddl . auto”: "create-drop",
"hi ber nat e. show_sqgl ": “true"]

Adding Variables to the Binding (Context)

If you're loading beans from a script you can set the binding to use by creating a Groovy Bi ndi ng:

def binding = new Bi ndi ng()
bi ndi ng. maxSi ze = 10000
bi ndi ng. product G oup = 'finance'

def bb = new BeanBui | der ()
bb. bi ndi ng = bi ndi ng
bb. | oadBeans(" cl asspat h: * Spri ngBeans. gr oovy")

def ctx = bb.createApplicationContext()

Then you can accessthe maxSi ze and pr oduct G- oup propertiesin your DSL files.

19.4 The BeanBuilder DSL Explained
Using Constructor Arguments

Constructor arguments can be defined using parameters to each bean-defining method. Put them after the f
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bb. beans {
exanpl eBean( MyExanpl eBean, "firstArgunment”, 2) {
someProperty = [1, 2, 3]
}

This configuration corresponds to a My Exanpl eBean with a constructor that looks like this:

MyExanpl eBean(String foo, int bar) {
} .

Configuring the BeanDefinition (Using factory methods)

The first argument to the closure is a reference to the bean configuration instance, which you can use to co
on the AbstractBeanDefinition class:

bb. beans {
exanpl eBean( MyExanpl eBean) { bean ->
bean. fact oryMet hod = "get | nst ance"
bean. si ngl eton = fal se
soneProperty = [1, 2, 3]

As an aternative you can also use the return value of the bean defining method to configure the bean:

bb. beans {
def exanpl e = exanpl eBean( MyExanpl eBean) {
someProperty = [1, 2, 3]

exanpl e. fact oryMet hod = "getl nstance"
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Using Factory beans

Spring defines the concept of factory beans and often a bean is created not directly from a new instance of
case the bean has no Class argument and instead you must pass the name of the factory bean to the bean de

bb. beans {

myFact or y( Exanpl eFact or yBean) {
someProperty = [1, 2, 3]

}
myBean( nyFact ory) {
nane = "bl ah"
}

Another common approach is provide the name of the factory method to call on the factory bean. This
syntax:

bb. beans {

myFact or y( Exanpl eFact or yBean) {
someProperty = [1, 2, 3]

}
myBean(nyFactory: "getlnstance") {
nane = "bl ah"
}

}

Herethe get | nst ance method on the Exanpl eFact or yBean bean will be called to create the nmy Be

Creating Bean References at Runtime

Sometimes you don't know the name of the bean to be created until runtime. In this case you can use ¢
method dynamically:

def beanNanme = "exanpl e"
bb. beans {
" ${ beanNane} Bean" ( MyExanpl eBean) {
someProperty = [1, 2, 3]
}
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In this case the beanNane variable defined earlier is used when invoking a bean defining method. The €
just aswell with a name that is generated programmatically based on configuration, system properties, etc.

Furthermore, because sometimes bean names are not known until runtime you may need to reference ther
thiscase using the r ef method:

def beanNanme = "exanpl e"
bb. beans {

"${ beanNane} Bean" ( MyExanpl eBean) {
someProperty = [1, 2, 3]
}

anot her Bean( Anot her Bean) {
exanpl e = ref ("${beanNane}Bean")

Here the example property of Anot her Bean is set using a runtime reference to the exanpl eBean. Th
from aparent Appl i cat i onCont ext that is provided in the constructor of the BeanBui | der :

Appl i cationContext parent = ...//
def bb = new BeanBui | der ( parent)
bb. beans {

anot her Bean( Anot her Bean) {
exanmpl e = ref ("${beanNane}Bean", true)

Here the second parameter t r ue specifies that the reference will look for the bean in the parent context.

Using Anonymous (Inner) Beans

Y ou can use anonymous inner beans by setting a property of the bean to ablock that takes an argument the
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bb. beans {

mar ge( Per son) {

nanme = "Marge"

husband = { Person p ->
name = "Honmer"
age = 45

props = [overweight: true, height: "1.8ni]

children = [ref('"bart"'), ref('lisa')]

}
bart (Person) ({
name = "Bart"”
age = 11

|'i sa(Person) {
name = "Lisa"
age = 9

In the above example we set the mar ge bean's husband property to a block that creates an inner bean ref
you can omit the type and just use the specified bean definition instead to setup the factory:

bb. beans {
per sonFact or y( Per sonFact ory)

mar ge( Person) {

name = "Marge"

husband = { bean ->
bean. fact oryBean = "personFactory"
bean. f act oryMet hod = "new nst ance"
name = "Honer"
age = 45

props = [overweight: true, height: "1.8ni]

%hildren = [ref('bart'), ref('lisa")]

Abstract Beans and Parent Bean Definitions

To create an abstract bean definition define abean without a Cl ass parameter:
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class Hol yGrail Quest {
def start() { println "lets begin" }
}

cl ass Kni ght O TheRoundTabl e {

String nane
String | eader
Hol yGrai | Quest quest

Kni ght Of TheRoundTabl e( Stri ng nane) {
t hi s. name = nanme
}

def enbarkOnQuest () {
quest.start ()

import grails.spring. BeanBuil der
def bb = new BeanBui | der ()

bb. beans {
abstract Bean {
| eader = "Lancel ot"
}
}

Here we define an abstract bean that has a| eader property with the value of " Lancel ot ". To use tl
bean:
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bb. beans {
d'ijest (Hol yGrai | Quest)

kni ght s( Kni ght Of TheRoundTabl e, "Canelot") { bean ->
bean. parent = abstract Bean
quest = ref('quest')

& When using a parent bean you must set the parent property of the bean before setting any othe

If you want an abstract bean that hasa Cl ass specified you can do it thisway:

i nport grails.spring. BeanBui | der

def bb = new BeanBui | der ()
bb. beans {

abst r act Bean( Kni ght & TheRoundTabl e) { bean ->
bean. ' abstract' = true
| eader = "Lancel ot"

}
quest (Hol yGrai | Quest)

kni ght s(" Canel ot") { bean ->
bean. parent = abstract Bean
guest = quest

In this example we create an abstract bean of type Kni ght Of TheRoundTabl e and use the bean ar
knights bean that has no Cl ass defined, but inheritsthe Cl ass from the parent bean.

Using Spring Namespaces

Since Spring 2.0, users of Spring have had easier access to key features via XML namespaces. You ¢
declaring it with this syntax:

xm ns context:"http://ww. springfranmework. org/ schenma/ cont ext "
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and then invoking a method that matches the names of the Spring namespace tag and its associated attribut

cont ext.' conponent - scan' (' base- package': "my.conpany. domai n")

Y ou can do some useful things with Spring namespaces, such as looking up a JINDI resource:

xmns jee:"http://ww. springfranmework. org/ schenma/jee"

jee."jndi-lookup' (id: "dataSource", 'jndi-nane': "java:conp/env/nmyDataSource")

This example will create a Spring bean with the identifier dat aSour ce by performing a INDI [ookup on
you also get full accessto all of the powerful AOP support in Spring from BeanBuilder. For example giver

cl ass Person {

i nt age
String nane

voi d birthday() {
++age;
}

cl ass BirthdayCardSender {
Li st peopl eSent Cards = []

voi d onBirthday(Person person) ({
peopl eSent Cards << person

Y ou can define an aspect that uses a pointcut to detect whenever the bi rt hday () method is called:
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xm ns aop: "http://ww. springframework. or g/ schena/ aop"

fred(Person) {
name = "Fred"
age = 45

bi rt hdayCar dSender Aspect ( Bi rt hdayCar dSender)

aop {
config("proxy-target-class": true) {

aspect (id: "sendBirthdayCard", ref: "birthdayCardSender Aspect") {
after nmethod: "onBirthday",
poi ntcut: "execution(void ..Person.birthday()) and this(person)"”

19.5 Property Placeholder Configuration

Grails supports the notion of property placeholder configuration through an extended version of Spring's P

Settings defined in either ConfigSlurper scripts or Java properties files can be used as place
grail s-app/ conf/spring/resources.xm and grails-app/conf/spring/resource
entriesingr ai | s- app/ conf/ appl i cati on. gr oovy (or an externalized config):

dat abase. dri ver="com nysql . j dbc. Dri ver"
dat abase. dbnanme="nysql : nydb"

Y ou can then specify placeholdersinr esour ces. xm asfollows using the familiar ${..} syntax:

<bean i d="dat aSour ce"
cl ass="org. springframewor k. j dbc. dat asour ce. Dri ver Manager Dat aSour ce" >

<property name="driver C assNane" >
<val ue>${ dat abase. dri ver} </ val ue>

</ property>

<property nanme="url">
<val ue>j dbc: ${ dat abase. dbnane} </ val ue>

</ property>

</ bean>

To specify placeholdersinr esour ces. gr oovy you need to use single quotes:
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dat aSour ce(org. spri ngframewor k. j dbc. dat asour ce. Dri ver Manager Dat aSour ce) {
driverd assNane = ' ${dat abase. driver}'
url = "jdbc: ${dat abase. dbnane}"

This sets the property value to aliteral string which islater resolved against the config by Spring's Propert)

A better option for r esour ces. gr oovy isto access properties through the gr ai | sAppl i cati on ve

dat aSour ce(org. spri ngframewor k. j dbc. dat asour ce. Dri ver Manager Dat aSour ce) {
driverCl assNane = grail sApplication. config.database. driver
url = "jdbc: ${grail sApplication.config.database. dbnane}"

Using this approach will keep the types as defined in your config.

19.6 Property Override Configuration
Grails supports setting of bean properties via configuration.

Y ou defineabeans block with the names of beans and their val ues:

beans {
bookServi ce {
webServi ceURL = "http://ww. amazon. cont
}
}

The general format is:

[ bean nane].[property nanme] = [val ue]

The same configuration in a Java properties file would be:



beans. bookSer vi ce. webSer vi ceURL=ht t p: / / www. amazon. com
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20 Grails and Hibernate

If GORM (Grails Object Relational Mapping) is not flexible enough for your liking you can aternatively r
with XML mapping files or JPA annotations. Y ou will be able to map Grails domain classes onto a-
flexibility in the creation of your database schema. Best of all, you will still be able to call all of the dyn
GORM!

20.1 Using Hibernate XML Mapping Files

Mapping your domain classes with XML is pretty straightforward. Simply create a hi ber nat e. cfg.»
directory, either manually or with the create-hibernate-cfg-xml command, that contains the following:

<?xm version="1.0" encoding="UTF-8' ?>
<! DOCTYPE hi ber nat e-confi gurati on PUBLIC
"-// H bernat e/ Hi bernate Configuration DID 3. 0//EN'
"http://hibernate. sour ceforge. net/ hi bernate-configuration-3.0.dtd">
<hi ber nat e- confi gur ati on>
<sessi on-factory>
<!-- Exanple mapping file inclusion -->
<mappi ng resource="org. exanpl e. Book. hbm xm "/ >

</se§éion—factory>
</ hi ber nat e- confi gurati on>

The individual mapping files, like ‘org.example.Book.hbm.xml" in the above example, also go into the gr ¢
map domain classes with XML, check out the Hibernate manual.

If the default location of the hi bernate.cfg.xm file doesn't suit you, you can change i
grail s-app/ conf/application. groovy:

hi bernate {
config.location = "file:/path/to/ ny/hibernate.cfg.xm"

or even alist of locations:

hi bernat e {
config.location = [" e:/
/

fil at h/ t o/ one/ hi bernate. cfg. xm ",
“file:

p
pat h/t o/ t wo/ hi bernate. cfg. xm "]
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Grails also lets you write your domain model in Java or reuse an existing one that already has Hibernate
into grai |l s-app/ conf and either put the Javafilesin src/j ava or the classesin the project's| i b
JAR. You still need the hi ber nat e. cf g. xm though!

20.2 Mapping with Hibernate Annotations

To map a domain class with annotations, create anew classin sr c/j ava and use the annotations defin
this see the Hibernate Annotations Docs):

package com books;

i nport | avax. persistence. Entity;
i mport | avax. persistence. Gener at edVal ue;
i mport | avax. persi stence. | d;

@ntity

public class Book {
private Long id;
private String title;
private String description;
private Date date;

@d
@z=ner at edVal ue
public Long getld() {
return id;

public void setld(Long id) {
this.id =id,
}

public String getTitle() {
return title;
}

public void setTitle(String title) {
this.title =title;
}

public String getDescription() {
return description;
}

public void setDescription(String description) {
t hi s.description = description;
}

Then register the class with the Hibernate sessi onFact or y by adding relevant entriesto the gr ai | ¢
follows:
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<! DOCTYPE hi ber nat e- confi gurati on SYSTEM
“http://hibernate. sourceforge. net/ hi bernat e-configuration-3.0.dtd">
<hi ber nat e- confi gur ati on>
<sessi on-factory>
<mappi ng package="com books" />
<mappi ng cl ass="com books. Book" />
</ sessi on-fact ory>
</ hi ber nat e- confi gur ati on>

See the previous section for more information on the hi ber nat e. cf g. xm file.

When Grails loads it will register the necessary dynamic methods with the class. To see what else you
section on Scaffolding.

20.3 Adding Constraints

You can still use GORM validation even if you use a Java domain model. Grails lets you define constre
directory. The script must be in a directory that matches the package of the corresponding domain class a
example, if you had a doman <class org.exanple.Book, then
src/javal or g/ exanpl e/ BookConstrai nts. groovy.

Add astandard GORM const r ai nt s block to the script:

constraints = {
title blank: false
aut hor bl ank: fal se

Oncethisisin place you can validate instances of your domain class!
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21 Scaffolding

Scaffolding lets you generate some basic CRUD interfaces for adomain class, including:
® The necessary views

® Controller actions for create/read/update/delete (CRUD) operations

The way for an application to express a dependency on the scaffolding plugin is by including the following

dependenci es {

...

conmpile "org.grails.plugins:scaffol di ng"
...

}

Dynamic Scaffolding

The simplest way to get started with scaffolding isto enable it by setting the scaf f ol d property in the cc

cl ass BookController {
static scaffold = Book // O any other domain class such as "Author", "Publ
}

With this configured, when you start your application the actions and views will be autogenerated at r
implemented by default by the runtime scaffolding mechanism:

® index
® show
* edit
® delete
® create
® save

® update

A CRUD interface will aso be generated. To accessthisopenhtt p: // | ocal host : 8080/ book ina
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Note: The old alternative of defining scaf f ol d property:

cl ass BookContr ol
static scaffo

r{

l e
Ild = true

isno longer supported above Grails 3.0.

If you prefer to keep your domain model in Java and mapped with Hibernate you can still use scaffolding,
asthescaf f ol d argument.

Y ou can add new actions to a scaffolded controller, for example:

cl ass BookController {
static scaffold = Book

def changeAut hor () {
def b = Book. get (parans.id)
b. aut hor = Aut hor. get (parans["author.id"])
b. save()

/Il redirect to a scaffol ded action
redi rect (action: show)

Y ou can also override the scaffolded actions:

cl ass BookController {
static scaffold = Book

/'l overrides scaffolded action to return both authors and books
def index() {

[ bookl nst anceLi st: Book.list(),

bookl nst anceTot al : Book. count (),

aut hor I nst anceLi st: Author.list()]

def show() {
def book = Book. get (parans.id)
| 0g. error (book)
[ bookl nstance : book]
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All of thisiswhat is known as "dynamic scaffolding” where the CRUD interface is generated dynamically

&y By default, the size of text areas in scaffolded views is defined in the CSS, so adding 'rows
no effect.

Also, the standard scaffold views expect model variables of the form <pr oper t yNane>| n
and <pr opert yNane>| nst ance for single instances. It's tempting to use properties like
won't work.

Static Scaffolding

Grails lets you generate a controller and the views used to create the above interface from the command lir

grails generate-controller Book

or to generate the views:

grails generate-views Book

or to generate everything:

grails generate-all Book

If you have adomain class in a package or are generating from a Hibernate mapped class remember to incl

grails generate-all com bookst ore. Book

Customizing the Generated Views
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The views adapt to Validation constraints. For example you can change the order that fields appear in the
the builder:

def constraints = {
titlhe()
rel easeDat e()

Y ou can also get the generator to generate lists instead of text inputsif you usethei nLi st constraint:

def constraints = {
titlhe()
category(inList: ["Fiction", "Non-fiction", "Biography"])
rel easeDat e()

Or if you use the r ange constraint on a number:

def constraints = {
age(range: 18. . 65)

Restricting the size with a constraint also effects how many characters can be entered in the d view:

def constraints = {
nane(size: 0..30)

Customizing the Scaffolding templates

The templates used by Grails to generate the controller and views can be customized by installing the temg
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22 Deployment

Grails applications can be deployed in a number of ways, each of which has its pros and cons.

22.1 Standalone

"grails run-app"

Y ou should be very familiar with this approach by now, since it is the most common method of running a
embedded Tomcat server is launched that loads the web application from the devel opment sources, thus &
files.

Y ou can a'so deploy to production this way using:

grails prod run-app

Runnable WAR or JAR file

Another way to deploy in Grails 3.0 or above is to use the new support for runnable JAR or WAR fi
package:

grail s package

Y ou can then run either the WAR file or the JAR using your Javainstallation:

java -Dgrails.env=prod -jar build/libs/nywar-0.1.war (or .jar)

A TAR/ZIP distribution

The package will also produce a TAR and a ZIP file in the bui | d/ di stri buti ons directory. If yc
Unix systems and the ZIP on Windows) you can then run bash file which is the name of your application I«

For example:
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grails create-app hell oworld

cd hel l oworl d

grail s package

tar -xvf build/distributions/helloworld-0.1.tar
export HELLOWORLD OPTS=-Dgrails. env=prod

hel | owor | d- 0. 1/ bi n/ hel | owor | d

ails application running at http://Iocal host: 8080

Q%%%%%%

@ Note: TAR/ZIP distribution assembly has been removed from Grails 3.1.

22.2 Container Deployment (e.g. Tomcat)
Grails apps can be deployed to a Servlet Container or Application Server.

WAR file

A common approach to Grails application deployment in production is to deploy to an existing Servl
multiple applications to be deployed on the same port with different paths.

Creating aWAR file is as simple as executing the war command:

grails war

Thiswill produce a WAR file that can be deployed to a container, inthebui | d/ | i bs directory.

Note that by default Grails will include an embeddable version of Tomcat inside the WAR file so that it
cause problems if you deploy to a different version of Tomcat. If you don't intend to use the embedded co
Tomcat dependenciesto pr ovi ded prior to deploying to your production container in bui | d. gr adl e:

provi ded "org. springfranmework. boot : spring-boot-starter-tontat"”

Application servers
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Ideally you should be able to ssmply drop a WAR file created by Grails into any application server and it
rarely ever thissimple. The Grails website contains alist of application serversthat Grails has been tested"
get aGrails WAR file working.

22.3 Deployment Configuration Tasks

Setting up HTTPS and SSL certificates for standalone deployment

To configure an SSL certificate and to listen on an HTTPS port instead of HTTP, add properties like these

server:
port: 8443 # The port to listen o
ssl:
enabl ed: true # Activate HITPS node
key-store: <the-location-of-your-keystore> # e.g. /etc/tontat7/ ke
key- st ore- passwor d: <your - key- st or e- passwor d> # e.g. changeit
key-alias: <your-key-alias> # e.g. tontat

key- password: <usual |l y-the-sane-as-your-key-store-passwor d>

These settings control the embedded Tomcat container for a production deployment. Alternatively, the pr
Example: - Dser ver. ssl . enabl ed=true -Dserver. ssl.key-store=/path/tol/keystol

& Configuration of both an HTTP and HT TPS connector via application propertiesis not suppol
then you'll need to configure one of them programmatically. (More information on how tc
how-to guide below.)

There are other relevant settings. Further reference:

® Spring Boot: How to configure SSL. on embedded servlet containers
¢ Spring Boot: Common Application Properties
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23 Contributing to Grails

Grailsis an open source project with an active community and we rely heavily on that community to hel|
ways in which people can contribute to Grails. One of these is by writing useful plugins and making therr
some of the other options.

23.1 Report Issues in Github's issue tracker

Grails uses Github to track issues in the core framework. Similarly for its documentation there is a separal
particular feature added, these are the places to start. You'll need to create a (free) github account in or¢
existing onein either of these.

When submitting issues, please provide as much information as possible and in the case of bugs, make su
and various plugins you are using. Other environment details - OS version, JDK, Gradle etc. should also b
be dealt with if you upload a reproducible sample application on a github repository and provide alink in t

Reviewing issues

There are quite a few old issues in github, some of which may no longer be valid. The core team ¢
contribution that you can make is to verify one or two issues occasionally.

Which issues need verification? Going to the issue tracker will display all issues that haven't been resolved

Once you've verified an issue, ssmply add a short comment explaining what you found. Be sure to metion \

23.2 Build From Source and Run Tests

If you're interested in contributing fixes and features to any part of grails, you will have to learn how to ge
with your own applications. Before you start, make sure you have:

* A JDK (7 or above)
* Aqgitclient
Once you have all the pre-requisite packages installed, the next step is to download the Grails sourc

repositories owned by the "grails® GitHub user. Thisis asimple case of cloning the repository you're intert
run:

git clone http://github.com grails/grails-core.qgit

This will create a "grails-core" directory in your current working directory containing all the project
installation from the source.

Creating a Grails installation

If you look at the project structure, you'll see that it doesn't look much like a standard GRAI LS_HOVE ins
Just run this from the root directory of the project:
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./ gradl ew inst al

This will fetch al the standard dependencies required by Grails and then build a GRAI LS_HOVE instal
collection of Grailstest classes, which can take some time to complete.

Once the above command has finished, simply set the GRAI LS _HOVE environment variable to the check
path. When you next type gr ai | s command to run, you'll be using the version you just built.

If you are using SDKMAN then that can aso be used to work with this local installation viathe following:

sdk install grails dev /path/to/grails-core

Now you will have adev version in your local which you can use to test your features.

Running the test suite

All you have to do to run the full suite of testsis:

./ gradl ew test

These will take a while (15-30 mins), so consider running individual tests using the comman
Bi nar yPl ugi nSpec simply execute the following command:

./gradlew :grails-core:test --tests *.Bi naryPl ugi nSpec

Note that you need to specify the sub-project that the test case resides in, because the top-level "test” target

Developing in IntelliJ IDEA

Y ou need to run the following gradle task:

497


http://sdkman.io

./ gradl ew i dea

Then open the project file which is generated in IDEA. Simple!

Developing in STS/ Eclipse

Y ou need to run the following gradle task:

./ gradl ew cl eanEcl i pse ecli pse

Before importing projects to STS do the following action:

Edit grails-scripts.classpath and remove the line "<classpathentry kind="src" path="../scripts"/>".

Use "Import->Genera ->Existing Projects into Workspace" to import all projectsto STS. There will be afe

Add the springloaded-core JAR filein $GRAILS HOME/lib/org.springsource.springloaded/springl oz
Remove "src/test/groovy” from grails-plugin-testing's source path GRECL I PSE-1067
Add the jsp-api JAR filein $GRAILS HOME/libl/javax.servlet.jsp/jsp-api/jars to the classpath of grai

Fix the source path of grails-scripts. Add linked source folder linking to "../scripts’. If you ge
cleanEclipse eclipse” in that directory and edit the .classpath file again (remove the line "<classpatt
possible empty "scripts’ directory under grails-scriptsif you are not able to add the linked folder.

Do aclean build for the whole workspace.

To use Eclipse GIT scm team provider: Select all projects (except "Servers') in the navigation and r
projects’). Choose "Git". Then check "Use or create repository in parent folder of project” and click "

Get the recommended code style settings from the mailing list thread (final style not decided yet, ci
fileto STS in Window->Preferences->Java->Code Style->Formatter->Import . Grails code uses space

Debugging Grails or a Grails application

To enable debugging, run:

grails run-app --debug-jvm
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By default Grails forks a JVM to run the application in. The - debug- j vmargument causes the debugge
to instead attach the debugger to the build system which is going to fork the VM use the - debug option:

grails -debug run-app

23.3 Submit Patches to Grails Core

If you want to submit patches to the project, you simply need to fork the repository on GitHub rather th:
changesto your fork and send a pull request for a core team member to review.

Forking and Pull Requests
One of the benefits of GitHub isthe way that you can easily contribute to a project by forking the repositor

What follows are some guidelines to help ensure that your pull requests are speedily dealt with and provic
your life easier!

Make sure your fork is up to date

Making changes to outdated sourcesis not a good idea. Someone else may have already made the change.

git pull upstream nmaster

Create alocal branch for your changes

Your lifewill be greatly simplified if you create alocal branch to make your changes on. For example, as
locally, execute

git checkout -b issue 123

This will create a new local branch called "issue 123" based off the "master" branch. Of course, you can
idea would be to reference the GitHub issue number that the change is relevant to. Each Pull Request shoul

Create Github issues for non-trivial changes
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For any non-trivial changes, raise an issue on github if one doesn't already exist. That helps us keep trac
Grails.

Include github issue ID in commit messages

This may not seem particularly important, but having a github issue ID in a commit message means that v
made. Include the ID in any and all commits that relate to that issue. If acommit isn't related to an issue, tr

Make sure your fork is up to date again and rebase

Since the core developers must merge your commits into the main repository, it makes life much easier
send a pull request.

Let's say you have the main repository set up as a remote called "upstream™ and you want to submit a pull
the local "issue 123" branch but not on "master”. The first step involves pulling any changes from the mai
fetched and merged:

git checkout master
git pull upstream naster

This should complete without any problems or conflicts. Next, rebase your local branch against the now ug

git checkout issue 123
git rebase master

What this does is rearrange the commits such that all of your changes come after the most recent onein i
deck rather than shuffling them into the pack.

Push your branch to GitHub and send Pull Request

Finally, you must push your changesto your fork on GitHub, otherwise the core developers won't be ablet

git push origin issue 123

% You should not merge your branch to your forks master. If the Pull Request is not accepted, y
sync with upstream forever.

500



Y ou're now ready to send the pull request from the GitHub user interface.

Say what your pull request is for
A pull request can contain any number of commits and it may be related to any number of issues. In the pt

issues that the request relates to. Also give a brief description of the work you have done, such as: "I re
custom number editors. Fixes #xxxx".

23.4 Submit Patches to Grails Documentation

Building the Guide

To build the documentation, simply type:

./ gradl ew docs

Be warned: this command can take a while to complete and you should probably increase your Gradle i
environment variable avaue like

export GRADLE OPTS="- Xnx512m - XX: MaxPer nSi ze=384n{

Fortunately, you can reduce the overall build time with a couple of useful options. Thefirst allows you to ¢

./ gradl ew -Dgrails. honme=/hone/ user/ projects/grails-core docs

The Grails source is required because the guide links to its APl documentation and the build needs ti
grai | s. hone property, then the build will fetch the Grails source - a download of 10s of megabytes. It
take awhile too.

Additionally you can create a ~/.gradle/gradle.properties file with this variable set:
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grail s. hone=/ hone/ user/projects/grails-core

or

grails. honme=../grail s-core

The other useful option allows you to disable the generation of the API documentation, since you only nee

./ gradl ew - Ddi sabl e. groovydocs=true docs

Again, this can save a significant amount of time and memory.

The main English user guide is generated in the bui | d/ docs directory, with the gui de sub-directory ¢
containing the reference material. To view the user guide, smply open bui | d/ docs/ i ndex. ht i .

Publishing

The publishing system for the user guide is the same as the one for Grails projects. Y ou write your chapte
then converted to HTML for the final guide. Each chapter is atop-level gdoc fileinthe src/ <l ang>/ g
go into directories with the same name as the chapter gdoc but without the suffix.

The structure of the user guide is defined in the src/ <l ang>/ gui de/toc.ym file, which
(language-specific) section titles. If you add or remove a gdoc file, you must update the TOC as well!

Thesr c/ <l ang>/ r ef directory contains the source for the reference sidebar. Each directory is the nan
Hence the directories need different names for the different languages. Inside the directories go the gd
methods, commands, properties or whatever that the files describe.

Translations

This project can host multiple translations of the user guide, with src/ en being the main one. To a
directory under sr ¢ and copy into it all thefilesunder sr c/ en. The build will take care of the rest.

Once you have a copy of the original guide, you can use the { hi dden} macro to wrap the English tex
This makesit easier to compare changes to the English guide against your translation. For example:
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{ hi dden}
When you create a Grails application with the [create-app| commandLi ne] comrand,
Gails doesn't automatically create an Ant build.xm file but you can generate

one with the [integrate-w th|conmandLi ne] conmand:
{ hi dden}

Quando crias uma aplicao Grails como comando [create-app| conmandLi ne], Gails
no cria automati canente umficheiro de construo Ant build.xm mas podes gerar
um com o conmando [i ntegrate-w th|commandLi ne]:

Because the English text remains in your gdoc files, di f f will show differences on the English lines. Yo
bits of your translation need updating. On top of that, the { hi dden} macro ensures that the text inside
can display it by adding this URL as a bookmark: j avascri pt:toggl eH dden(); (requiresyou
later).

Even better, you canusethel eft _t 0o_do. gr oovy script in the root of the project to see what still neec

./left to _do.groovy es

This will then print out a recursive diff of the given trandlation against the reference English user gui
changed since being translated will not appear in the diff output. In other words, al you will seeis conter
has changed since it was trandated. Note that { code} blocks are ignored, so you don't need to include the

To provide tranglations for the headers, such as the user guide title and subtitle, just add language specific
So)

es.title=El Grails Framework
es.subtitle=. ..

For each language trandlation, properties beginning <I ang>. will override the standard ones. In the abov
Framework for the Spanish trandlation. Also, translators can be credited by adding a '<lang>.trandlators' pr

fr.transl at or s=St phane Mal di ni
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This should be a comma-separated list of names (or the native language equivalent) and it will be display
itself.

Y ou can build specific trandations very easily using the publ i shGui de_* and publ i shPdf _* task:
and PDF user guides, simply execute

./ gradl ew publishPdf fr

Each trangdlation is generated in its own directory, so for example the French guide will end up in bui | «
guide by opening bui | d/ docs/ <l ang>/i ndex. ht i .

All tranglations are created as part of the Hudson CI build for the grails-doc project, so you can easily see
the docs yourself.

Copies of this document may be made for your own use and for distribution to others, provided that you
do not charge any fee for such copies and further provided that each copy contains this Copyright
Notice, whether distributed in print or electronically.
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