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Preface

Integration testing can be very hard, especially when there is no sufficient tool support. Unit testing is
flavored with fantastic tools and APIs like JUnit, TestNG, EasyMock, Mockito and so on. These tools
support you in writing automated tests. A tester who is in charge of integration testing may lack of
tool support for automated testing especially when it comes to simulate messaging interfaces.

In a typical enterprise application scenario the test team has to deal with different messaging
interfaces and various transport protocols. Without sufficient tool support the automated integration
testing of message-based interactions between interface partners is exhausting and sometimes
barely possible.

The tester is forced to simulate several interface partners in an end-to-end integration test. The first
thing that comes to our mind is manual testing. No doubt manual testing is fast. In long term
perspective manual testing is time consuming and causes severe problems regarding maintainability
as they are error prone and not repeatable.

The Citrus framework gives a complete test automation tool for integration testing of enterprise
applications. You can test your message interfaces to other applications as client and server. Every
time a code change applies all automated Citrus tests ensure the stability of interfaces and message
communication.

Regression testing and continuous integration is very easy as Citrus fits into your build lifecylce as
usual Java unit test. You can use Citrus with JUnit or TestNG in order to integrate with your
application build.

With powerful validation capabilities for various message formats like XML, CSV or JSON Citrus is
designed to provide fully automated integration tests for end-to-end use cases. Citrus effectively
composes complex messaging use cases with response generation, error simulation, database
interaction and more.

This documentation provides a reference guide to all features of the Citrus test framework. It gives a
detailed picture of effective integration testing with automated integration test environments. Since
this document is considered to be under construction, please do not hesitate to give any comments
or requests to us using our user or support mailing lists.

Citrus Framework (2.5.1) X



Chapter 1. What's new in Citrus 2.57?!

We have added lots of new features and improvements with Citrus 2.5. Namely these are the new
modules for RMI and JMX support, a new x-www-form-urlencoded message validator and new
functions anc test actions. Just have a look at the following features that made it to the box.

1.1. RMI support

Remote method invocation is a standard Java technology and API for calling methods on remote
objects across different JVM instances. Although RMI has lost its popularity it is still used in legacy
components. Testing RMI bean invocation is a hard thing to do. Now Citrus provides client and
server support for remote interface invocation. See Chapter 29, RMI support for details.

1.2. IMX support

Similar to RMI JMX can be used to connect to remote bean invocation. This time we expose some
beans to a managed bean server in order to be managed by JMX operations for read and write. With
Citrus 2.5 we have added a client and server support for calling and providing managed beans on a
mbean server. See Chapter 30, IMX support for details.

1.3. Resource injection

With 2.5 we have added mechanisms for injecting Citrus components to your Java DSL test
methods. This is very useful when needing access to the Citrus test context for instance. Also we are
able to use new injection of test designer and runner instances in order to support parallel test
execution with multiple threads. See the explanations in Section 4.2.3, “Designer/Runner injection”
and Section 4.2.4, “Test context injection”.

1.4. Http x-www-form-urlencoded message validator
HTML form data can be transmitted with different methods and content types. One of the most
common ways is to use x-www-form-urlencoded form data content. As validation can be tricky we

have added a special message validator for that. See Section 17.4, “HTTP form urlencoded data” for
details.

1.5. Date range validation matcher

Added a new validation matcher implementation that is able to check that a date value is between a
certain date range (from and to) The date range is able to focus on days as well as additional time
(hour, minute, second) specifications. See Section 34.13, “dateRange()” for details.

1.6. Read file resource function

A new function implementation offers you the possibilities to read file resource contents as inline

Citrus Framework (2.5.1) 1



What's new in Citrus 2.57?!

data. The function is called and returns the file content as return value. The file content is then placed
right where the function was called e.g. inside of a message paylaod element or as message header
value. See Section 33.30, “citrus:readFile()” for details.

1.7. Timer container

The new timer test action container repeats its execution based on a time expression (e.g. every 5
seconds). With this timer we can repeat test actions with a fixed time delay or constantly execute test
actions with time schedule. See Section 14.7, “Timer” and Section 12.25, “Stop Timer” for details.

1.8. Upgrade to Vert.x 3.2.0

The Vert.x module was upgraded to use Vert.x 3.2.0 version. The Citrus module implementation was
updated to work with this new Vert.x version. Learn more about the Vert.x integration in Citrus with
Chapter 24, Vert.x event bus support.

1.9. Bugfixes

Bugs are part of our software developers world and fixing them is part of your daily business, too.
Finding and solving issues makes Citrus better every day. For a detailed listing of all bugfixes please
refer to the complete changes log of each release in JIRA
(http://www.citrusframework.org/changes-report.html).
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Chapter 2. Introduction

Nowadays enterprise applications usually communicate with different partners over loosely coupled
messaging interfaces. The interaction and the interface contract needs to be tested in integration
testing.

In a typical integration test scenario we need to simulate the communication partners over various
transports. How can we test use case scenarios that include several interface partners interacting
with each other? How can somebody ensure that the software components work correctly regarding
the interface contract? How can somebody run integration test cases in an automated reproducible
way? Citrus tries to answer these questions!

2.1. Overview

Citrus aims to strongly support you in simulating interface partners across different messaging
transports. You can easily produce and consume messages with a wide range of protocols like
HTTP, JMS, TCP/IP, FTP, SMTP and more. The framework is able to both act as a client and server.
In each communication step Citrus is able to validate message contents towards syntax and
semantics.

In addition to that the Citrus offers a wide range of test actions to take control of the process flow
during a test (e.g. iterations, system availability checks, database connectivity, parallelism, delaying,
error simulation, scripting and many more).

The basic goal in Citrus test cases is to describe a whole use case scenario including several
interface partners that exchange many messages with each other. The composition of complex
message flows in a single test case with several test steps is one of the major features in Citrus.

The test case description is either done in XML or Java and can be executed multiple times as
automated integration test. With JUnit and TestNG integration Citrus can easily be integrated into
your build lifecycle process. During a test Citrus simulates all surrounding interface partners (client or
server) without any coding effort. With easy definition of expected message content (header and
payload) for XML, CSV, SOAP, JSON or plaintext messages Citrus is able to validate the incoming
data towards syntax and semantics.

2.2. Usage scenarios

If you are in charge of an enterprise application in a message based solution with message interfaces
to other software components you should use Citrus. In case your project interacts with other
software over different messaging transports and in case you need to simulate these interface
partners on client or server side you should use Citrus. In case you need to continuously check the
software stability not only on a unit testing basis but also in an end-to-end integration scenario you
should use Citrus. Bug fixing, release or regression testing is very easy with Citrus. In case you are
struggling with code stability and feel uncomfortable regarding your next software release you should
definitely use Citrus.

This test set up is typical for a Citrus use case. In such a test scenario we have a system under test
(SUT) with several message interfaces to other applications like you would have with an enterprise
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service bus for instance. A client application invokes services on the SUT application. The SUT is
linked to several backend applications over various messaging transports (here SOAP, JMS, and
Http). Interim message notifications and final responses are sent back to the client application. This
generates a bunch of messages that are exchanged throughout the applications involved.

In the automated integration test Citrus needs to send and receive those messages over different
transports. Citrus takes care of all interface partners (ClientApplication, Backendl, Backend2,
Backend3) and simulates their behavior by sending proper response messages in order to keep the
message flow alive.

Each communication step comes with message validation and comparison against an expected
message template (e.g. XML or JSON data). Besides messaging actions Citrus is also able to
perform arbitrary other test actions. Citrus is able to perform a database query between requests as
an example.

The Citrus test case runs fully automated as a Java application. In fact a Citrus test case is nothing
but a JUnit or TestNG test case. Step by step the whole use case scenario is performed like in a real
production environment. The Citrus test is repeatable and is included into the software build process
(e.g. using Maven or ANT) like a normal unit test case would do. This gives you fully automated
integration tests to ensure interface stability.

The following reference guide walks through all Citrus capabilities and shows how to set up a great
integration test with Citrus.
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Chapter 3. Setup

This chapter discusses how to get started with Citrus. It deals with the installation and set up of the
framework, so you are ready to start writing test cases after reading this chapter.

Usually you would use Citrus as a dependency library in your project. In Maven you would just add
Citrus as a test-scoped dependency in your POM. When using ANT you can also run Citrus as
normal Java application from your build.xml. As Citrus tests are nothing but normal unit tests you
could also use JUnit or TestNG ant tasks to execute the Citrus test cases.

This chapter describes the Citrus project setup possibilities, choose one of them that fits best to
include Citrus into your project.

3.1. Using Maven

Citrus uses Maven internally as a project build tool and provides extended support for Maven
projects. Maven will ease up your life as it manages project dependencies and provides extended
build life cycles and conventions for compiling, testing, packaging and installing your Java project.
Therefore it is recommended to use the Citrus Maven project setup. In case you already use Maven it
is most suitable for you to include Citrus as a test-scoped dependency.

As Maven handles all project dependencies automatically you do not need to download any Citrus
project artifacts in advance. If you are new to Maven please refer to the official Maven documentation
to find out how to set up a Maven project.

3.1.1. Use Citrus Maven archetype

If you start from scratch or in case you would like to have Citrus operating in a separate Maven
module you can use the Citrus Maven archetype to create a new Maven project. The archetype will
setup a basic Citrus project structure with basic settings and files.

m/n archet ype: generat e - Dar chet ypeCat al og=http://citrusfranework. org

Choose archetype:
1: http://citrusfranework.org -> citrus-archetype (Basic archetype for Citrus integration test project)
Choose a nunber: 1

Define value for groupld: com consol.citrus. sanpl es
Define value for artifactld: citrus-sanple

Define value for version: 1.0- SNAPSHOT

Define val ue for package: com consol.citrus. sanpl es

In the sample above we used the Citrus archetype catalog located on the Citrus homepage. Citrus
archetypes are also available in Maven central repository. So can also just use "mvn
archetype:generate”. As the list of default archetypes available in Maven central is very long you
might want to filter the list with "citrus" and you will get just a few possibilities to choose from.

We load the archetype information from "http://citrusframework.org" and choose the Citrus basic
archetype. Now you have to define several values for your project. the groupld, the artifactld, the
package and the project version. After that we are done! Maven created a Citrus project structure for
us which is ready for testing. You should see the following basic project folder structure.

citrus-sanpl e
| + src
| | + main

Citrus Framework (2.5.1) 5


http://maven.apache.org/

Setup

[ | +java

| | | + resources
| | + citrus

[ | +java

| | | + resources
| | | + tests

The Citrus project is absolutely ready for testing. With Maven we can build, package, install and test
our project right away without any adjustments. Try to execute the following commands:

mvn integration-test
mvn integration-test -Dtest=M/FirstC trusTest

Note

If you need additional assistance in setting up a Citrus Maven project please visit our
Maven setup tutorial on http://www.citfrusframework.org.

3.1.2. Add Citrus to existing Maven project

In case you already have a proper Maven project you can also integrate Citrus with it. Just add the
Citrus project dependencies in your Maven pom.xml as a dependency like follows.

* We add Citrus as test-scoped project dependency to the project POM (pom.xml)

<dependency>
<gr oupl d>com consol . ci trus</ gr oupl d>
<artifactld>citrus-core</artifactld>
<versi on>2. 5. 1</ ver si on>
<scope>t est </ scope>

</ dependency>

« Add the citrus Maven plugin to your project

<pl ugi n>
<groupl d>com consol . ci t rus. nvn</ gr oupl d>
<artifactld>citrus-maven-plugin</artifactld>
<versi on>2. 5. 1</ ver si on>
<confi gurati on>
<aut hor >Donal d Duck</ aut hor >
<t ar get Package>com consol . ci t rus</t ar get Package>
</ configuration>
</ pl ugi n>

Now that we have added Citrus to our Maven project we can start writing new test cases with the
Citrus Maven plugin:

m/n citrus:create-test

Once you have written the Citrus test cases you can execute them automatically in your Maven
software build lifecylce. The tests will be included into your projects integration-test phase using the
Maven surefire plugin. Here is a sample surefire configuration for Citrus.

<pl ugi n>
<artifact|d>maven-surefire-plugin</artifactld>
<ver si on>2. 4. 3</ ver si on>
<configuration>
<ski p>t rue</ ski p>
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</ confi guration>
<executions>
<execution>
<id>citrus-tests</id>
<phase>i ntegrati on-test </ phase>
<goal s>
<goal >t est </ goal >
</ goal s>
<confi gurati on>
<ski p>f al se</ ski p>
</ confi guration>
</ execution>
</ executi ons>
</ pl ugi n>

The Citrus source directories are defined as test sources like follows:

<t est SourceDi rectory>src/it/java</test SourceDirectory>
<t est Resour ces>
<t est Resour ce>
<directory>src/it/java</directory>
<i ncl udes>
<i ncl ude>**</i ncl ude>
</incl udes>
<excl udes>
<excl ude>*. j ava</ excl ude>
</ excl udes>
</t est Resour ce>
<t est Resour ce>
<directory>src/it/tests</directory>
<i ncl udes>
<i ncl ude>**/*</ i ncl ude>
</ i ncl udes>
<excl udes>
</ excl udes>
</t est Resour ce>
</t est Resour ces>

Now everything is set up and you can call the usual Maven install goal (mvn clean install) in order to
build your project. The Citrus integration tests are executed automatically during the build process.
Besides that you can call the Maven integration-test phase explicitly to execute all Citrus tests or a
specific test by its name:

mvn integration-test
mvn integration-test -Dtest=MyFirstC trusTest

Note

If you need additional assistance in setting up a Citrus Maven project please visit our
Maven setup tutorial on http://www.citfrusframework.org.

3.2. Using Ant

Ant is a very popular way to compile, test, package and execute Java projects. The Apache project
has effectively become a standard in building Java projects. You can run Citrus test cases with Ant
as Citrus is nothing but a Java application. This section describes the steps to setup a proper Citrus
Ant project.

3.2.1. Preconditions

Before we start with the Citrus setup be sure to meet the following preconditions. The following
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software should be installed on your computer, in order to use the Citrus framework:

» Java 7 or higher

Installed JDK plus JAVA_HOME environment variable set up and pointing to your Java installation
directory

» Java IDE (optional)

A Java IDE will help you to manage your Citrus project (e.g. creating and executing test cases).
You can use the any Java IDE (e.g. Eclipse or IntelliJ IDEA) but also any convenient XML Editor to
write new test cases.

e Ant 1.8 or higher

Ant (http://ant.apache.org/) will run tests and compile your Citrus code extensions if necessary.

3.2.2. Download

First of all we need to download the latest Citrus release archive from the official website
http://www.citrusframework.org

Citrus comes to you as a zipped archive in one of the following packages:

e citrus-x.x-release
* Citrus-Xx.x-src

The release package includes the Citrus binaries as well as the reference documentation and some
sample applications.

In case you want to get in touch with developing and debugging Citrus you can also go with the
source archive which gives you the complete Citrus Java code sources. The whole Citrus project is
also accessible for you on http://github.com/christophd/citrus. This open git repository on GitHub
enables you to build Citrus from scratch with Maven and contribute code changes.

3.2.3. Installation

After downloading the Citrus archives we extract those into an appropriate location on the local
storage. We are seeking for the Citrus project artifacts coming as normal Java archives (e.g.
citrus-core.jar, citrus-ws.jar, etc.)

You have to include those Citrus Java archives as well as all dependency libraries to your Apache
Ant Java classpath. Usually you would copy all libraries into your project's lib directory and declare
those libraries in the Ant build file. As this approach can be very time consuming | recommend to use
a dependency management APl such as Apache Ivy which gives you automatic dependency
resolution like that from Maven. In particular this comes in handy with all the 3rd party dependencies
that would be resolved automatically.

No matter what approach you are using to set up the Apache Ant classpath see the following sample
Ant build script which uses the Citrus project artifacts in combination with the TestNG Ant tasks to run
the tests.
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<proj ect nane="citrus-sanple" basedir="." default="citrus.run.tests" xmns:artifact="antlib:org.apache. naven. artifac
<property file="src/it/resources/citrus.properties"/>

<pat h i d="maven- ant -t asks. cl asspath" path="li b/ maven-ant-tasks-2.1.3.jar" />
<typedef resource="org/apache/ naven/artifact/ant/antlib.xm"
uri="antlib: org. apache. maven. artifact.ant"
cl asspat hr ef =" maven- ant - t asks. cl asspath" />

<artifact:pomid="citrus-pont file="pomxm" />
<artifact: dependencies filesetld="citrus-dependenci es" ponRefld="citrus-pont />

<path id="citrus-classpath">
<pat hel ement pat h="src/it/java"/>
<pat hel ement pat h="src/it/resources"/>
<pat hel ement path="src/it/tests"/>
<fileset refid="citrus-dependencies"/>
</ pat h>

<t askdef resource="testngtasks" classpath="lib/testng-6.8.8.jar"/>

<target name="conpile.tests">
<javac srcdir="src/it/java" classpathref="citrus-classpath"/>
<javac srcdir="src/it/tests" classpathref="citrus-classpath"/>
</target>

<target name="create.test" description="Creates a new enpty test case">
<i nput nessage="Enter test nane:" addproperty="test.nanme"/>
<i nput nessage="Enter test description:" addproperty="test.description"/>
<i nput nessage="Enter author's nane:" addproperty="test.author" defaultval ue="${default.test.author}?/>
<i nput nessage="Enter package:" addproperty="test.package" defaul tval ue="${default.test.package}"/>
<i nput nessage="Enter framework:" addproperty="test.framework" defaultval ue="testng"/>

<j ava cl assnanme="com consol .citrus. util.Test CaseCreator">
<cl asspath refid="citrus-classpath"/>
<arg line="-nane ${test.nane} -author ${test.author} -description ${test.description} -package ${test.package}
</java>
</target>

<target name="citrus.run.tests" depends="conpile.tests" description="Runs all Citrus tests">
<testng cl asspat href="ci trus-cl asspat h">
<cl assfileset dir="src/it/java" includes="**/* class" />
</testng>
</target>

<target name="citrus.run.single.test" depends="conpile.tests" description="Runs a single test by nane">
<touch file="test.history"/>
<l oadproperties srcfile="test.history"/>

<echo nessage="Last test executed: ${last.test.executed}"/>
<input nessage="Enter test name or |eave enpty for |last test executed:" addproperty="testclass" defaultval ue="${

<propertyfile file="test.history">
<entry key="last.test.executed" type="string" value="${testclass}"/>
</ propertyfile>

<testng cl asspat href ="ci trus-cl asspat h">
<cl assfileset dir="src/it/java" includes="**/${testclass}.class" />
</testng>
</target>

</ proj ect >

Note

If you need detailed assistance for building Citrus with Ant do also visit our tutorials
section on http://www.citrusframework.org. There you can find a tutorial which describes
the Citrus Java project set up with Ant from scratch.
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Chapter 4. Test cases

Now let us start writing test cases! A test case in Citrus describes all steps for a certain use case in
one single file. The Citrus test holds a sequence of test actions. Each action represents a very
special purpose such as sending or receiving a message. Typically with message-based enterprise
applications the sending and receiving of messages represent the main actions inside a test.

However you will learn that Citrus is more than just a simple SOAP client for instance. Each test case
can hold complex actions such as connecting to the database, transforming data, adding loops and
conditional steps. With the default Citrus action set you can accomplish very complex use case
integration tests. Later in this guide we will briefly discuss all available test actions and learn h